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Appendix&: - D r .  N a j a r i a n ' s  Content ions (Portsmouth Shipyard)  

T. Na ja r i an  and T. Colton "Mor ta l i ty  from Leukemia and Cancer I n  
Shipyard Nuclear Workers" Lancet ,  1, 1018 (May 13,1978).  Studying 
1450 whi te  male dea ths  among men who had worked a t  t h e  Portsmouth 
sh ipyard  (1959-1977), N-C observed a t o t a l  of 366 cancer  dea ths  i n  
t h e  50-80 age b racke t  and considered t h i s  i n d i c a t i v e  of increased 
cancer  m o r t a l i t y .  Using v i t a l  s t a t i s t i c s  d a t a  f o r  t h e  Commonwealth 
of Massachuse t t s ,  I est imated a t o t a l  of 373 cancer-deaths  would 
be expected.  There was no e v i d e n t i a l  b a s i s  f o r  N-C conten t ions  on 
excess ive  cancers  among shipyard workers. 

A more s e r i o u s  charge was made t h a t  leukemia dea ths  were excess ive  
among PNS workers. N-C "found" 6 leukemia dea ths  among 146 "nuclear" 
workers (The c l a s s i f i c a t i o n  of "nuclear"  o r  "exposed" was based on 
next-of-kin reca l l . :Us ing  d a t a  publ ished by t h e  U.S. Naval Sea 
Systems Command, I estimate an  average occupat iona l  shipyard expos- 
u r e  of 4 t o  5 r e m .  S ince  each worker would by age 65 accumulate an 
o f f - s i t e  dose of 1 2  r e m ,  t h e  c l a s s i f i c a t i o n  of nuc lea r  was f a r  from 
accura t e .  Nonetheless ,  t h e  146 workers would t o t a l  about 650 man-rem 
o r  roughly 1 leukemia pe r  100 man-rem. 

This  i s  an i n c r e d i b l e  dose-response r e l a t i o n s h i p .  The t o t a l  U.S. 
popula t ion  exposure t o  n a t u r a l  and man-made r a d i a t i o n  i s  about 40 
m i l l i o n  man-rem. This would mean an annual frequency of 400,000 
leukemia dea ths .  The a c t u a l  number i s  ab& 15,000 per  year .  I be- 
l i e v e  t h a t  N-C have made a m i s i d e n t i f i c a t i o n  of "nuclear" workers - 
Apart from t h i s  p o i n t ,  N-C f i n d  about 18 leukemia dea ths  i n  1450 
dea ths .  I n  t h e  New England a r e a ,  I i d e n t i f i e d  f o r  t h e  50-80 year 
age b racke t  a t o t a l  of 27 leukemia dea ths  among 2945 t o t a l  dea ths  
o r  13.3 leukemia dea ths  f o r  1450 dea ths .  I f  one a d j u s t s  f o r  t he  * 

f a c t  t h a t  t h e  13.3 number i s  f o r  t he  genera l  whi te  male populat ion 
i t  i s  n o t  s t a t i s t i c a l l y  t o o  f a r  from N - C ' s  18. I n  f a c t ,  one f i n d s  
cons ide rab le  v a r i a t i o n s  i n  leukemia m o r t a l i t y  among occupat ional  
c l a s s i f i c a t i o n s .  

I conclude t h a t  t h e  Najarian-Colton conten t ions  about excess ive  
leukemia and cancer  m o r t a l i t y  among naval  shipyard workers a r e  
accu ra t e .  

- 
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i s  t h e r e f o r e  not  v a l i d .  The conclusion t h a t  I have made--that I have 
come t o  i s  t h a t  t h e  s tandard  f o r  p r o t e c t i o n  of t h e  workers should be 
lowered--reduced a t  l e a s t  t en  f o l d  and t h a t  t h e r e  should be a co r re -  
sponding r educ t ion  i n  t h e  gu ide l ines  f o r  p r o t e c t i o n  of t h e  publ ic .  

Comment : 
Mancuso's proposal  would drop the  occupat iona l  l i m i t  t o  0.5 
rem/yr and t h e  corresponding r educ t ion  f o r  t h e  genera l  pub l i c  
would be from 0.5 rem/yr f o r  an ind iv idua l  t o  0.05 rem/yr;  f o r  
t h e  popula t ion  it  would drop from 0.17 r e m / y r  t o  0.017 rem/yr 
which would r u l e  out  much medical x-ray d i agnos i s  and much 
d iagnos i s  w i t h  r ad io i so topes .  

Now I would a l s o  l i k e  t o  make it c l e a r  t h a t  t h e  hazards  of r a d i a t i o n  
do no t  r e l a t e  s o l e l y  t o  cancer  b u t  t h a t  t h e r e  are  g e n e t i c  e f f e c t s  and 
t h a t  i t  w i l l  t ake  many genera t ions  t o  assess t h i s  danger ,  By t h e  t i m e  
they  a r e  - . ab l e  t o  a s s e s s  i t  it w i l l  then  be t o o  l a t e ,  

Comment : This  i s  c l e a r l y  an  overstatement  of t h e  i s s u e  s i n c e  gene t i c  
e f f e c t s  would be only a f r a c t i o n  of somatic e f f e c t s .  The spec i -  
f i c  i s s u e  has  been c a r e f u l l y  t r e a t e d  by t h e  B E I R  r e p o r t , i , e .  
t h e  r e p o r t  of t h e  Nat ional  Academy of Sc iences  Committee on 
t h e  B io log ica l  E f f e c t s  of Ion iz ing  Radia t ion .  

A l s o  all r a d i a t i o n  i s  harmful.  There i s  no s a f e  l e v e l  below which 
r a d i a t i o n  is  no t  harmful. Radia t ion  a t  any l e v e l  i s  harmful.  Now, 
another  p o i n t ,  t h a t  t h e  p o t e n t i a l  problem r e l a t i v e  t o  r a d i o a c t i v e  
wastes  and leakage  of con ta ine r s  of r a d i o a c t i v e  wastes  and of acc i -  
den t s  i s  tremendous. Beyond t h e  immediate s i t e  of r a d i o a c t i v e  waste 
o r  . acc iden t  t h e  contaminat ion does e x i s t  r e l a t i v e  t o  f u e l ,  water 
and food. 

1s 

_ _  ~~ ~ 

Comment : 

r a d i o a c t i v e  wastes  and of r a d i o a c t i v e  m a t e r i a l s  used i n  medicine. . 
I f  D r ,  Mancuso r e f e r s  t o  h i g h - h e 1  radwaste shipments,  t hen  he i s  
i n  e r r o r  s i n c e  t h e r e  have been no acc iden t s  involving popula t ion  
exppsure.  S i m i l a r l y ,  l o w  l e v e l  r a d i o a c t i v e  shipments have no t  been 
s u b j e c t  t o  such acc iden t s .  D r .  Mancuso may have i n  mind t h e  wel l  
pub l i c i zed  sh ipping  acc iden t s  invol+ing  r ad io i so topes  meant f o r  
r ad iod iagnos i s .  B u t  t h e  l a t t e r  have no t  s i g n i f i c a n c e  f o r  t h e  nuc lear  
i n d u s t r y ,  

This r e f e r e n c e  i s  obscure s i n c e  t h e r e  a r e  va r ious  types of 

The r e a l i z a t i o n  t h e r e f o r e  t h a t  t h e  government has come t o  t h e  
conclus ion  i n  t h e  t e c h n i c a l  s t u d i e s  t h a t  they have undertaken,  t h a t  
t h e r e  t h e r e  r e a l l y  has . . their  conclusion.. the General Acmnt ing  Off ice . .  
t h a t  t h e r e  i s  no t e c h n i c a l  means t o  c o n t r o l  r a d i o a c t i v e  wastes  which 
l a s t  100,000 t o  200,000 years .  

-~ 
Comment : 

"Nuclear Energy 's  Dilemma: Disposing of Hazardous Radioac t ive  Waste,. 
Sa fe ly"  i n  which t h e r e  appears a f i n d i n g  t h a t - t h e r e  i s  a "Lack of 
demonstrated technologies  f o r  t h e  s a f e  d i sposa l  of e x i s t i n g  commerical 
and defense  h igh  l e v e l  waste." This p o i n t  was s p e c i f i c a l l y  contes ted  
by NRC and I wrote  t o  NRC p r o t e s t i n g  t h e  f i n d i n g  wi thout  c i t i n g  t h e  
t e c h n i c a l  b a s i s .  The f a c t  is  t h a t  GAO does n o t  engage i n  t echn ica l  
s t u d i e s  bu t  r a t h e r  i n  management reviews,  

Apparent ly ,  t h e  r e fe rence  he re  is t o  a GAO r e p o r t  (EMD-77-41) 

~ - ~ ~ ~~ 

Now I would l i k e  t o  focus on t h e  main theme of my p a r t i c u l a r  
p r e s e n t a t i o n  which r e l a t e s  t o  d i f f i c u l t i e s  and o b s t a c l e s  i n  t h e  conduct 1 0 0 8 0 5 8  
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of s c i e n t i f i c  i n v e s t i g a t i o n s  t o  g e t  a t  t h e  t r u t h .  You remember-seeing 
on te lev is ion- -and  it was very f o r t u n a t e ,  indeed,  t h a t  we had Congression- 
a l  hear ings  r e l a t i v e  t o  r ad ia t ion - -un le s s  t h i s  was exposed t o  the  publ ic  
i t  would never have found ou t  t h a t  t h e  ve t e rans  were a c t u a l l y  used as  
human guinea p igs  i n  t h e  nuc lear  weapons t e s t i n g  program. 

Comment : 
- --- 

This  i s  a cur ious  a s s e r t i o n .  A f i l e  check shows t h a t  s i n c e  t h e  
e a r l y  1950 ' s  t h e  Nevada t e s t s  were t h e  s u b j e c t  of Page One 
news t rea tment .  LIFE magazine f e a t u r e d  photographs showing 
s o l d i e r s  exposed t o  a r a d i o a c t i v e  environment. 

That ,  i n  f a c t ,  an a r b i t r a r y  dec i s ion  had been made by t h e  A m y  saying 
i n  e f f e c t  t h a t  t h e r e  s h a l l  n o t  be any e f f e c t s  of l o w  l e v e l  r a d i a t i o n  
and t h e r e f o r e  t h e r e  wasdno medical s u r v e '  l a n c e  o r  s y s t e m - t o  monitor 
o r  t o  fo l low up t h e  ve t e rans  and a resul#ggfwz% 300 t o  400,000 
v e t e r a n s  who are  f i g h t i n g  despe ra t e ly  t o  g e t  r ecogn i t ion  r e l a t i v e  t o  
t h e i r  exposure t o  r a d i a t i o n  and to seek  compensation which, unfor tuna te-  
l y ,  has  been denied themx-by t h e  Veterans Adminis t ra t ion because of an 
Comment : 

The i s s u e  r a i s e d  he re  i s  t h a t  of leukemia cases  being found 
among s o l d i e r s  who had been exposed o r  p re sen t  a t  t h e  Smoky 
s h o t  i n  Nevada 20 years  ago. A s tudy  i s  underway t o  determine 
i f  t h e r e  i s  any unusual inc idence  of leukemia among these  
persons ,  i.e. s t a t i s t i c a l l y  s fgn i f i ca -n t  i n  r e l a t i o n  t o  what 
one would expect  f o r  t h e  s p e c i f i c  populat ion a t  r i s k .  A t  t h e  
p r e s e n t  t i m e  it does no t  appear t h a t  t h e  leukemia incidence 
i s  s t a t i s t i c a l l y  s i g n i f i c a n t .  Even i f  i t  were t o  be t h e  case  
one would then  have t o  cons ider  environmental and occupat ional  
f a c t o r s  o t h e r  than  r a d i a t i o n .  

o b s o l e t e  c la ims  system which says ,  i n  e f f e c t ,  t h a t  un le s s  you g e t  t h e  
symptoms whi le  you a r e  i n  s e r v i c e ,  they  a r e  no t  service-connected. 
Well, i f  cancer  t akes  10, 20 o r  30 yea r s  l a t e r  t o  develop, natural ' ly 
t h e  cancers  a r e  going t o  develop a f t e r  t h e  ind iv idua l  has l e f t  s e r -  
v i ce .  A s  a consequence a l l  t h e s e  poor ve t e rans  and t h e i r  f a m i l i e s  
a r e  being denied ,  un fo r tuna te ly  and u n j u s t l y ,  t h e i r  compensation. 

Comment : 

, 

D r .  Mancuso has made a p r e c i p i t o u s  judgment without  b a s i s  i n  
s c i e n t i f i c  evidence t h a t  leukemia cases  ir. t h e  in s t ance  of 
Nevada t e s t s  a r e  caused by Smoky r a d i a t i o n  exposure. The 
awarding of compensation should be a ma t t e r  of due process  
a f t e r  a c a r e f u l  s tudy  of t h e  s i t u a t i o n  has been mede. 

The o t h e r  problem r e l a t i v e  t o  t h e  d i f f i c u l t i e s  w a s  encountered 
i n  t h e  s tudy  of workers i n  nuc lear  sh ipyards .  That was a study t h a t  
was accomplished no t  by t h e  Government, no t  by t h e  Navy, no t  by t h e  
i n d u s t r y ,  b u t  was accomplished by a courageous young doctor  named 
D r .  Tom Na ja r i an  and by a group of i n v e s t i g a t i v e  r e p o r t e r s  by t h e  
Boston Globe newspaper. I hold them i n  high t r i b u t e  because they had 
t o  overcome a g r e a t  many obs t ac l e s  i n  o rde r  t o  be a b l e  t o  a s c e r t a i n  
what t h e i r  t h e i r  problem w a s .  They g o t  no h e l p  from anyone and t h e r e  
was a whole s e r i e s  of obs t ac l e s  placed i n  t h e i r  path.  

Comment : 
D r .  Mancuso does no t  d e f i n e  what t hese  obs t ac l e s  were un le s s  
he  means t h a t  t h e  Government d i d  n o t  supply D r -  Najar ian  wi th  
funds.  Because of pr ivacy r e s t r i c t i o n s  t h e  U.S. Navy was f o r -  
bidden t o  t u r n  over c e r t a i n  d a t a  t o  D r .  Najar ian .  
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What they  d id  was on t h e i r  own--from worker t o  worker,  from family 
t o  f ami ly - - f ina l ly  a f t e r  s tudying about 100,000 dea th  c e r t i f i c a t e s  
they found ou t  t h a t  t h e r e  was a h igher  r a t e  r e l a t i v e  t o  leukemia 
f o r  t h e s e  workers who were exposed t o  r a d i a t i o n  compared t o  t h e  
norm and a l s o  a h igher  r a t e  f o r  c e r t a i n  types of cancer  compared t o  
t h e  gene ra l  popula t ion .  

'Omment:Dr. Mancuso u n c r i t i c a l l y  accepts  D r .  N a j a r i a n ' s  f i nd ings  and 
p e r s i s t s  i n  doing so even though they have n o t  been published 
i n  an American p ro fes s iona l  j o u r n a l .  (They were publ ished i n  
a B r i t i s h  j o u r n a l ,  The Lancet L, 1018, May 13, 1978 and were 
promptly r e f u t e d  by d i s t ingu i shed  B r i t i s h  sc ien t i s t s - - J .A.  
Reiss land  and G.W. Dolphin, Lancet ,  - 1, 1156 May 27,  1978.) 

The p o i n t  I ' m  t r y i n g  t o  make t h a t  t h i s  was a s tudy  i n i t i a t e d  by a 
doc to r  who . l i s t ened  t o  k p a t i e n t  and who sought t o  in t e rvene .  I t  was 
n o t  something t h a t  t h e  government had dec ided-- le t  us observe what 
i s  happening t o  t h e  workers i n  a nuc lea r  shipyard.  

But t h a t  b r i n g s  t o  back t o  a s tudy  t h a t  I undertook of t h e  atomic 
workers.: Now t h i s  i s  t h e  problem t h a t  I a m  c'oncerned wi th  and I am 
only concerned wi th  t h e  t r u t h  and he re  about t a k i n g  any p a r t i c u l z r  
p o s i t i o n  a t  a l l .  My p o s i t i o n  only i s  t o  g e t  t h e  s c i e n t i f i c  t r u t h  
r e l a t i v e  t o  t h e  e f f e c t s  of r a d i a t i o n  and i n  p a r t i c u l a r  low l e v e l  
i o n i z i n g  r a d i a t i o n .  

Comment : 
I t  should be poin ted  out  t h a t  D r .  Mancuso contradicts himself .  
E a r l i e r ,  he a l r eady  took a s t r o n g  p o s i t i o n  i n  recommending 
a 10-fold reduct ion  i n  r a d i a t i o n  s tandards .  . 

The Government came t o  me i n  1964; I d id  n o t  go t o  t h e  Govern- 
ment- Representa t ives  of t h e  Atomic.Energy Commission came t o  me i n  
1964 because I had been doing pioneggwork r e l a t i v e  To t h e  s tudy  of 
occupat iona l  cancer  among i n d u s t r i a l  workers.  They came t o  m e  t o  
develop t h e  methodology of how would you s tudy  workers i n  t h e  Manhattan 
P ro jec t - - the  people  who were involved i n  developing t h e  atomic bomb. 

Comment: 
D r .  Mancuso's AEC c o n t r a c t  r a n  from 1964 t o  1977. C l e a r l y ,  
i t  would seem t h a t  t h e  U.S. Government was deeply  involved 
i n  seeking  t h e  t r u t h  about r a d i a t i o n  e f f e c t s .  The record  
i n d i c a t e s  no disagreement on D r .  Mancuso's p a r t  u n t i l  1976 
o r  about a year before  h i s  c o n t r a c t  was terminated.  

How would you fo l low those  i n d i v i d u a l s - o v e r  s e v e r a l  decades t o  f i n d  
out  what happened t o  them. So I b e g a d w s e a r c h  f o r  t r u t h  and I began 
i n  1964 pure ly  a s  a methodical ( ? )  epidemiological  s tudy .  But I want 
t o  t e l l  you what happened t o  me so  t h a t  you can  understand t h e  d i € € i -  
c u l t i e s  t h a t  occurred i n  t h i s  search  f o r  t h e  t r u t h .  This  w i l l  j u s t  
t a k e  m e  two o r  t h r e e  minutes t o  read  i t ,  but  i n  order  t o  read it--1 
have t o  read i t - -o the rwise  i t  would n o t  be  i n  proper  contex t .  I n  
February 1978 t h e  Congressional subcommittee on Heal th  and Environ- 
ment under Congressman Paul Rogers and ranking minor i ty  Tim Car t e r  
held congress iona l  hear ings  on t h e  major r e sea rch  s t u d i e s  on low 
l e v e l  i o n i z a t i o n ,  During these  hear ings  t h e  major focus on Feb. 8 t h  
and 9 t h  was t h e  Department of Energy 's  te rmina t ion  of t h e  Mancuso 

I 0 0 8 b 0 



= 5= 

r e s e a r c h  c o n t r a c t  on h e a l t h  e f f e c t s  of low l e v e l  ionizing r a d i a t i o n .  
The Congressional  hear ings  revea led  t h a t  t h e r e  was no j u s t i f i c a t i o n  
f o r  t h e  te rmina t ion  of t h e  con t r ac t - - tha t  t h e  te rmina t ion  was n o t  
supported by t h e  information provided. I n  c o n t r a s t ,  t h e  hear ings  
brought o u t  evidence of h igh ly  ques t ionable  a c t i v i t i e s  b y ' t h e  Depart-  
ment of Energy employees, s e r i o u s  mismanagement of r e sea rch  a c t i v i -  
t i e s ,  absence of appropr i a t e  p o l i c i e s  and procedures from t h e  Depart-  
ment of Energy operations--and I ' m  quot ing from the  Congressional 
Record--Congressman Rogers concluded : "This i s  t h e  most d i so rde re5 ,  
mess I ' v e  looked i n t o  f o r  some time." D r .  Liverman was i n s t r u c t e d  t o  
Comment : 

as 

uns ruc tu red  

- 
I have observed Congressional hear ings  f o r  30 years  and I have 
d i f f i c u l t y  i n  r e c a l l i n g  one i n  which sc i ence  i s s u e s  ( and 
some s c i e n t i s t s  were so  abused. Witnesses l i k e  Mancuso and 
D r .  S tewar t  were fawned upon whereas Department of Energy 
s c i e n t i s t s  were t r e a t e d  ha r sh ly .  The ques t ion  a s  t o  whether 
t h e  Mancuso c o n t r a c t  was terminated improperly was inves t iga t ed  
i n  an o b j e c t i v e  manner by t h e  Inspec to r  General (DOE). The 
I n v e s t i g a t i o n  Report  44-2-445 dated May 13 ,  1978 toge the r  wi th  
verbat im t r a n s c r i p t s  of in te rv iews  wi th  key personnel  (Exhib i t  
D i s  a 42 page in t e rv i ew wi th  D r .  Maneuso) does n o t  d i s c l o s e  
impropr i e t i e s  i n  t h e  te rmina t ion .  It  does r e v e a l  t h a t  t h e  Man- 
cuso c o n t r a c t ,  e f f e c t i v e  June 1, 1964 involved f e d e r a l  funds 
of $1,857,662 p lus  support  funds of $4,525,000 o r  a t o t a l  of 
$6,382,662. 
Page l a  of t h e  Inspec to r  General r e p o r t  sums up t h e  evidence 
of John H. Thompson, d i r e c t o r ,  sponsored p r o j e c t  adminis t ra -  
t i o n ,  Un ive r s i ty  of P i t t s b u r g h ,  " t h a t  a f t e r  t h e  U n i v e r s i t y ' s  
l e g a l  s t a f f  reviewed t h e  Department 's  a c t i o n ,  involving t e r -  
mina t ion ,  i t  was concluded t o  have been adrninstrat ively proper." 

submit t o  t h e  Committee c o r r e c t i v e  a c t i o n s ,  what a c t i o n s  you can t ake  
about t h e  s t a f f  who misinformed you, what w i l l  you do about t h e  Mancuso 
c o n t r a c t ,  and a l s o  your recommendatiom,of whether t h e r e  should be an i n -  
house s tudy  on ' mat te r s  a s  s e n s i t i v e  a s  nuc lear  worker m o r t a l i t y .  The 
r e p o r t  t h a t  was requested on February 9 t h  t o  be a v a i l a b l e  i n  t e n  days 
' i s  y e t  t o  be submit ted by t h e  Department of Energy t o  t h e  Congression- 
a l  subcommittee now some e i g h t  months l a t e r .  The Congressional C o m i t -  
t e e  hea r ings  brought ou t  t h e  fol lowing f a c t s - - t h a t  t h e  Mancuso r e s e a r c h  
s tudy  was t r a n s f e r r e d  t o  t h e  Oak Ridge Associated Un ive r s i ty  by t h e  
Department of Energy when they  concluded t h a t  tbt medical program was 
not  conducive t o  t h i s  type of s tudy-- tha t  they had weaknesses r e l a t i v e  
t o  human epidemiology--that t h e  Department of Energy assigned t h e  pro- 
j e c t  wi thout  any r eques t  f o r  pro tocol  wi thout  r e q u i r i n g  submi t t a l  of 
pro tocol .  The most r e c e n t  exposure of ques t ionable  p r a c t i c e s  c a r r i e d  
out  by t h e  Department of Energy i n  t h e  conduct of r a d i a t i o n  h e a l t h  
s t u d i e s  occurred r ecen t  when t h e  Department of Energy gave..assigned.. 

' 

o r  developed a p ro jec  rtiB e Johns Hopkins Un ive r s i ty  f o r  $1.6 m i l l i o n  

Comment : 
Study of t h e  Inspec to r  Genera l ' s  i n v e s t i g a t i o n  of t h e  Mancuso 
s tudy  shoed t h a t  a s  e a r l y  a s  August 1 6 ,  1971 t'her'e i s  a 
r eco rd  of d i s s a t i s f a c t i o n  wi th  t h e  Mancuso s tudy.  On Jan.17, 
1972 an i n t e r n a l  AEC memorandum recommended t h a t  " the  i n v e s t i -  

1 0 0 8 0 b  I 
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g a t o r s  should be rep laced"  i f  t h e r e  was no reasonable  progress  i n  6 
months. On Aug.15, 1974 an AEC memorandum proposed f i n a l  termi.nation 
of t h e  Mancuso c o n t r a c t .  I n  March 1975 D r .  Mancuso was n o t i f i e d  of 
t h e  t e rmina t ion  of h i s  c o n t r a c t .  

t h e  f u l l  t e x t  of t h e  Mancuso hear ing .  Copies may be obta ined  from 
t h e  Committee on I n t e r s t a t e  and Foreign Commerce, Subcommittee on 
Heal th  and Environment, Washington, D.C, 20515. 

and t h i s  p r o j e c t  has  no t  been concluded, I t ' s  j u s t  been developed so 
f a r  and they  advanced t h e  inaccura t e  and misleading concept t h a t  t h e  
personnel  i n  r a d i a t i o n  i n  nuc lear  sh ipyards  a r e  b e t t e r  than  the  per- 
sonnel and r a d i a t i o n  r eco rds  t h a t  they  were maintained a t  t h e  Hanford 
atomic f a c i l i t y .  SO what has  happened, i n  e f f e c t ,  t h i s  i s  another  move 

Comment:I have been unable  t o  f i n d  any source f o r  t h i s  a l l e g a t i o n .  The 

The Rogers subcommittee w i l l  have i n  p r i n t  sometime i n  1979 

Naval Sea Systems Command (Report  NT-78-2 March 1978 "Occupa- 
t i o n a l  Radia t ion  Exposure from U.S. Naval Nuclear Propuls ion 
P l a n t s  and t h e i r  Sup* F a c i l i t i e s " )  documents r a d i a t i o n  ex- 
posure a t  sh ipyards  and i n  t h e  nuc lea r  f l e e t ,  but  no claim i s  
made f o r  s u p e r i o r  r eco rds  keeping. 

by t h e  Department of Energy t o  circumvent P res iden t  C a r t e r ' s  memoran- 
dum t o  S e c r e t a r y  Ca l i f ano  t o  have h e a l t h  e f f e c t s  s t u d i e s  conducted i n  
t h e  h e a l t h  agencies ,  it i s  a move t o  de lay  and t o  confuse t h e  publ ic  
and t o  t e l l  them, i n  e f f e c t ,  t h a t  we do not. know t h e  e f f e c t s  of l o w  
l e v e l  i o n i z i n g  r a d i a t i o r , ,  t h a t  we have t o  w a i t  another  20 years  t o  
do t h i s  work. But t h i s ,  of course ,  i s  no t  t r u e .  
- 

Comment : 
D r .  Mancuso h e r e  is  r e f e r r i n g  t o  a Nay 9,1978 memoradnum froin 
S t u a t  E i z e n s t a t  and Zbigsniew Brzez insk i  t o  Joseph Ca l i f ano  
t o  formula te  a program inc luding  t h e  fo l lowing:  

"1, A s tudy  o r  s e r i e s  of s t u d i e s  which would determine t h e  e f f e c t s  
of r a d i a t i o n  exposure on p a r t i c i p a n t s  i n  nuc lea r  t es t s ,  i n -  
c lud ing  members of t h e  armed f o r c e s  and c i v i l i a n  personnel ,  
workers a t  nuc lea r  f a c i l i t i e s  and p r o j e c t s ,  and o the r  persons 
a s  i nd ica t ed  - 

2, A pub l i c  information program t o  inform persons who might have 
been a f f e c t e d  and t h e  genera l  pub l i c  about t h e  s t e p s  being 
taken  and t h e  conduct of t h e  s t u d i e s .  

3 .  A p lan  f o r  ensur ing  t h a t  persons adverse ly  a f f e c t e d  by r a d i a -  
t i o n  exposure r ece ive  t h e  c a r e  and b e n e f i t s  t o  which they  may 
be o r  should be e n t i t l e d ,  

inc idence  of adverse r a d i a t i o n  exposure of t h i s  type i n  t h e  
fu ture ."  

I t  i s  be l ieved  t h a t  t h e  DOE-Johns Hopkins s tudy  has  a l r eady  , 

found t h a t  leukemia m o r t a l i t y  among shipyard workers conforms 
t o  t h a t  f o r  t h e  genera l  occupat iona l  popula t ion  i n  s p e c i f i c  
geographic a r e a s .  

The person t h a t  a s s i s t e d  m e  i n  my p a r t i c u l a r  work was D r .  A l i ce  
S tewar t ,  a B r i t i s h  s c i e n t i s t ,  who made t h e  o r i g i n a l  d i scovery  when 
she  was a t  Oxford Un ive r s i ty .  She discovered t h e  f a c t  t h a t  c h i l d r e n  
born of mothers who were x-rayed during pregnancy had a higher  r i s k  

4. Recommendations on s t e p s  which can be taken t o  reduce t h e  

(Quoted from t e x t  of t h e  memorandum). 
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of leukemia and o the r  types of cancer .  D r .  Al ice  S tewar t  conducted 
t h e  t e c h n i c a l  a n a l y s i s  of my d a t a  and found t h a t  Low l e v e l  i on iz -  
i ng  r a d i a t i o n  much below t h e  s tandard  permit ted f o r  t h e  i n d u s t r i a l  
worker does cause cancer .  We found cancer  of t h e  bone marrow, m u l t i -  
p l e  myeloma, cancer  of t he  pancreas and cancer  of t h e  lung .  

Comment : 
A t  t h i s  p o i n t  D r .  Mancuso g ives  a h ighly  abbrevia ted  ver -  
s i o n  of t h e  Mancuso f ind ings .  He n e g l e c t s  t o  mention t h a t  
t h e  two i n v e s t i g a t o r s  most c l o s e l y  a s soc ia t ed  w i t h  the  work, 
D r .  Al len  Brodsky and D r .  Barkev Sanders ,  a r e  i n  complete 
disagreement wi th  D r .  S t e w a r t ' s  handl ing of t h e  d a t a .  She 
w a s  s igned on t h e  p r o j e c t  i n  J u l y  1976 and on Sept.22,1976 
D r .  Mancuso n o t i f i e d  t h e  government t h a t  he had i n d i c a t i o n s  
of p o s i t i v e  f ind ings  on r a d i a t i o n  dose-response among Han- 
f o r d  workers. On Oct.13, 1976 D r ,  S tewar t  p resented  the  
r e s u l t s  t o  a Heal th  Physics  Sockty meeting a t  Sara toga  
Spr ings ,  N.Y. Consider ing t h e  mass of d a t a  and t h e  number of 
u n c e r t a i n t i e s  a s soc ia t ed  w i t h  i t ,  t h i s  was a t o u r  de f o r c e  
by D r .  S tewar t  of unprecedented magnitude, e s p e c i a l l y  con- 
s i d e r i n g  t h a t  t h e  low l e v e l  (about  2 rem) of cumulative oc- 
cupa t iona l  exposure.  
Note: Appendix A inc ludes  d i scuss ion  d s a l i e n t  po in t s  about 
t h e  Mancuso-Stewart-Kneale conten t ions  - 

So, b a s i c a l l y ,  a s  I s e e  t h e  s i t u a t i o n ,  a l l  w e ' r e  i n t e r e s t e d  i n  
sea rch ing  f o r  t h e  t r u t h .  I th ink  i t  i s  improper f o r  t h e  s tudy  t o  have 
been te rmina ted  t h e  way i t  was- I t h i n k  i t ' s  improper f o r  t h e  pub l i c  
t o  be mis led  t o  th ink  t h a t  we r e q u i r e  another  20 years  t o  f ind  ou t  
t h e  e f f e c t s  of low l e v e l  i on iz ing  r a d i a t i o n .  But t h e  s i g n i f i c a n c e  of 
t h e  f i n d i n g s  now means t h a t  n o t - o n l y  should t h e  s t anda rds  be r ev i sed  
r e l a t i v e  t o  i n d u s t r i a l  workers--and I wish t o  c o r r e c t  t h e  s ta tement  
and p u t  i n  proper pe r spec t ive  t h i s  i dea  about t h e  nuc lea r  i ndus t ry .  
I t  i s  t h e  s a f e s t ,  by f a r ,  because they  c a n ' t  a f f o r d  t o  have an acdi -  
den t .  But what has  not  been t o l d  over t h e  p a s t  20 yea r s  i s  t h e  f a c t  , 
t h a t  t h e  i n d u s t r y  never knew what t h e  long term b i o l o g i c a l  e f f e c t s  
were bf workers i n  atomic energy, because no one had ever  s tud ied  
t h e  workers who had separa ted  from t h e  p l a n t  and then  who died 10, 
20 and 30 years  l a t e r .  I was t h e  one who d id  t h a t  s tudy.  No one had 

r s tudy  had been done be fo re  t h a t ,  Consequently t h e  Govern- 
ment -*no  Ot1Ee an r e p r e s e n t a t i v e s  of t h e  Atomic Energy Commission have unfor-  
t u n a t e l y  presented  only a h a l f  t r u t h  i n  r e p r e s e n t i n g  t h e  s a f e t y  of 
t h e  nuc lea r  i n d u s t r y  because s i n c e  nostudy had ever  been done of t h e  
long term delayed e f f e c t s ,  p a r t i c u l a r l y  r e l a t i v e  t o  cancer  of atomic 
workers,  t h e r e  was no way f o r  anyone t o  say t h a t  it was s a f e  r e l a t i v e  
t o  t h e  long term e f f e c t s .  Thank you- 

Comment : D r .  Mancuso's conten t ion  t h a t  t h e  pub l i c  is  be ing  misled and 
t h a t  20 y e a r s  w i l l  be  r equ i r ed  t o  f i n d  t h e  r a d i a t i o n  e f f e c t s  
i s  wi thout  b a s i s  i n  f a c t -  S i m i l a r l y ,  h i s  a s s e r t i o n  t h a t  t h e  
nuc lea r  i ndus t ry  d id  not  know t h e  long t e r m  b i o l o g i c a l  r i s k s  
f o r  occupat iona l  r a d i a t i o n  exposure i s  most mis leading .  By 
t h e  same token, D r .  Mancuso could i n d i c t  t h e  medical profes-  
s i o n  whose annual unnecessary x-ray exposure i s  a t  l e a s t  
7 m i l l i o n  man-rem a s  a g a i n s t  30,000 man-rem f o r  t h e  nuc lea r  
r e a c t o r  annual exposure--a f a c t o r  of 233. S tandards  have 
been s e t  on t h e  b a s i s  of t h e  l i n e a r  hypothes is  and a r e  thus  1 0 0 8 0 b 3  



conse rva t ive  - When D r  . Mancuso charges t h a t  t h e  Government 
i s  g u i l t y  of h a l f - t r u t h  i n  misrepresent ing  nuc lear  s a f e t y ,  
he overlooks t h e  f a c t  t h a t  a mass of d a t a  have been s tudied  
( s e e  t h e  B E I R  r e p o r t )  t o  a r r i v e  a t  e s t ima tes  of low-level 
e f f e c t s .  
D r ,  Mancuso's remark about t h e  nuc lear  acc ident  record i s  
appa ren t ly  a response t o  my remarlcs. I submit t h a t  t he  indus- 
t r y ' s  record  is  impressive i n  t h a t  over 400 r eac to r -yea r s  of 
performance have been logged wi thout  even fue l -overhea t ing  
i n  l i g h t  water  r e a c t o r s .  S ince  one would n a t u r a l l y  expect 
"small" acc iden t s  t o  be much more f requent  than  "major" ones,  
j u s t  a s  fender-bending i s  more common than  a motor v e h i c l e  
f a t a l  c o l l i s i o n ,  t h i s  does provide some s u b s t a n t i v e  d a t a  on 
r e a c t o r  s a f e t y .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Note: The fo l lowing  Appendix con ta ins  observa t ions  on t h e  Mancuso- 
Stewart-Kneale (MSK) f ind ings  f o r  Hanford atomic workers. 

APPENDIX A 

About 25,000 male workers were employed a t  Hanford between 
1944 and 1971 f o r  whom reco rds  e x i s t .  Death c e r t i f i c a t e s  of 3520 
decedents  were a v a i l a b l e  f o r  t hese  men. O f  t h e s e ,  2184 were c l a s s i -  
f i e d  a s  "exposed", meaning t h a t  they  accumulated a l i f e t i m e  occupa- 
t i o n a l  dose of more than  0.01 rem. MSK found a 3756 man-rem exposure 
f o r  t h e s e  males,  i .e.  a mean occupat iona l  l i f e t i m e  dose of 1 . 7  rem. 
The average whi te  male w i l l  by age 65 accumulate a r a d i a t i o n  dose 
of about 1 2  r e m  due t o  n a t u r a l  background and medical exposure. Thus 
MSK q u e s t  a f t e r  an e l u s i v e  e f f e c t  i n  c o r r e l a t i n g  cancer  dea ths  s i n c e  
t h e  o n - s i t e  occupat iona l  l i f e t i m e  dose is  so small  compared t o  t h e  
1 2  r e m  t o t a l  dose.  

MSK analyzed 670 male dea ths  a s  due t o  cancer of which 442' 
were considered "exposed". Cancer m o r t a l i t y  r a t e s  : 19.03% f o r  t o t a l  
group, 20.23% f o r  "exposed" group. The cancer d a t a  a r e  displayed i n  
terms of ( 0 )  observed t o  (E) expected m o r t a l i t i e s  both as  t h e  d i f f e r -  
ence.OiE and t h e  r a t i o  O / E ,  a s  a percentage.  MSK (Table 24 i n  Heal th  
Physics  - 33,369 (1977)) f inds :  

Cancers ( type )  0 -E  O / E  

Bone marrow 9.7 179% 
R e t i c u l o  Endo the l i a l  System 11.1 1 2 1  

Pancreas 6.0 114 
Lung 12.6 107 
To ta l  cancers  25.8 104 

The t o t a l  l i s t e d  i s  not  t h e  sum of t h e  four  s p e c i f i c  cancers  l i s t e d  
b u t  inc ludes  a l l  cance r s ,  some of which were l e s s  than  expected. The 
lung d a t a  should be considered he re  s i n c e  no at tempt  was made t o  
r u l e  ou t  smoking (1960 d a t a  were c i t e d ) .  Thus t h e  whole MSK case  
rests upon a comparat ively few cancers .  More impor tan t ly ,  i t  depends 
very  c r i t i c a l l y  on how t h e  (E) expected m o r t a l i t i e s  a r e  es t imated.  
D r .  Terence W. Anderson, professor  of epidemiology a t  t h e  Un ive r s i ty  
of Toronto ( "Radiat ion Exposures of Hanford Workers-A C r i t i q u e  of 
t h e  Mancuso, S tewar t  and Kneale Report" Health Phys ics ,35 , in  p re s s  
(March,1979) shows t h a t  MSK c a l c u l a t e d  t h e i r  r a t i o  " i n  B d e c i d e d l y  
unconventional way, u s ing  a5 t h e i r  denominator t o t a l  U.S. dea ths  i n  
1960 inc lud ing  c h i l d r e n  and the  very  o l d ,  and have made no at tempt  
t o  s t anda rd ize  t o  t h e  age -d i s t r ibu t ion  of t h e  Hanford deaths." 1 0 0 8 0 b 4 
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D r .  C.E. Land ("Review of Mancuso, S tewar t  and Kneale: Radiat ion 

exposures of Hanford Workers dying from cancer and o t h e r  causes'.' TO 
be publ ished 1978) has reana lysed  t h e  MSK d a t a  us ing  accepted method- 
ology and expresses  s e r i o u s  doubt as t o  t h e  s t a t i s t i c a l  v a l i d i t y  of 
t h e  MSK d a t a  i n  terms of c o r r e l a t i o n  wi th  t h e  low l i f e t i m e  mean doses 
involved.  

The MSK paper has a l s o  been cr i l i iqued by a n a l y s t s  S .  Marks, E.S. 
G i l b e r t  and B.D. B r e i t e n s t e i n  "Cancer M o r t a l i t y  i n  Hanford Workers" 
I n t e r n a t i o n a l  Symposium (IAEA) on t h e  L a t e  B io log ica l  E f f e c t s  of 
I o n i z i n g  Rad ia t ion ,  Vienna (Mar.1978). Also E.S. G i l b e r t  "Methods of 
Analyzing m o r t a l i t y  of workers exposed t o  low l e v e l s  of i on iz ing  
rad ia t ion ."  BNWL-SA-6341 (1977);  E.S. Gilbert-Testimony given be fo re  
t h e  Rogers Subcomittee on Heal th  and Environment, Feb.9,1978 ( t o  be 
a v a i l a b l e  i n  Committee p r i n t  1979).  C r i t i c s  observe t h a t  t h e  r a d i a -  
t i o n  l i f e t i m e  dose f o r  c e r t a i n  cancers  i s  h igh ly  skewed. D r .  R e i s s -  
l and  ( NRPB-R79) observes:  

"Of t h e  11 men who d ied  due t o  myeloma, 8 had rece ived  
l e s s  than  1 r e m  from occupat iona l  exposures and t h e  o the r  
3 account f o r  98% of t h e  dose ,  t h e i r  doses being 35, 29 and 
20 r e m .  Thus t o  a t t r i b u t e  9.7 dea ths  t o  be due t o  r a d i a t i o n -  
induced bone marrow cancers  cannot be reasonable." 
Leukemia i s  g e n e r a l l y  t h e  d i s e a s e  most l i k e l y  t o  be increased  

by exposure t o  ion iz ing  r a d i a t i o n .  Yet t h e  MSK s tudy shows an 
absence of leukemia.  This  i s  a t e l l t a l e  i n d i c a t o r  t h a t  something 
i s  badly askew i n  t h e  MSK ana lys i s .  

No at tempt  was made by MSK t o  t a k e  i n t o  account occupat iona l  
r i s k s  o t h e r  than  r a d i a t i o n ,  such a s  exposure t o  a sbes tos  and t o  
o t h e r  chemical carcinogens.  Anyone dea l ing  wi th  s t a t i s t i c s  should 
be c a r e f u l  t o  avoid confusing c o r r e l a t i o n  wi th  causa t ion .  One 
can,  f o r  example, c o r r e l a t e  t h e  s a l e  of i c e  cream cones wi th  t h e  
number of drownings, bu t  s u r e l y  t h i s  i s  no t  causa t ion  and no one '  
would argue t h a t  i c e  cream cones should be banned- 

The t o t a l  man-rem dose f o r  2184 "exposed" worker-deaths 
was 3756 man-rem; t h i s  involved according t o  MSK a t o t a l  of 
25.8 t o t a l  'excess"  cance r s ,  a t t r i b u t e d  t o  r a d i a t i o n .  This  would 
mean 6850 cancer-deaths  pe r  million.man-rem o r  34 t i m e s  h igher  
than  t h e  conserva t ive  f i g u r e  of 200 cancer -dea ths /mi l l ion  man-rem 
o f t e n  assumed. I was s t r u c k  w i t h  t h e  p o s s i b i l i t y  t h a t  such a pro-  
nounced r a d i a t i o n  e f f e c t  might show up i n  a l i m i t e d  sample of 
h igh  exposures.  With t h e  coopera t ion  of t h e  Department of Energy 
I acqui red  follow-up d a t a  on AEC workers who had rece ived  4,092 
man-rem of dose i n  acc iden t s  from 1946-1971; most c a s e s  had a 20 
year  follow-up. I f  t he  MSK r e s u l t s  appl ied  t o  my sample of 33 
workers ,  then  almost a l l  of them should have d i e d  due t o  cancer  
(a l lowance being made f o r  t h e  l a t e n c y  of cancer - induct ion) .  But 
fo l low up s t u d i e s  showed one lung carcinoma ( a man who w a s  a 
heavy smoker and a hard rock miner w i t h  a h i s t o r y  of s i l i c o s i s  
be fo re  j o i n i n g  t h e  AEC ) and one acu te  lymphocytic leukemia. I t  
i s  i n t e r e s t i n g  t o  no te  t h a t  workers r ece iv ing  200 t o  400 rem l i v e d  
f o r  20 t o  30 yea r s  and d i ed  of h e a r t  a t t a c k s ,  



=lo= 
Appendix B: 

T. Na ja r i an  and T. Colton "Mor ta l i ty  from Leukemia and Cancer I n  
Shipyard Nuclear Workers" Lance t ,  1, 1018 (May 13,1978).  Studying 
1450 w h i t e  male dea ths  among men wgo had worked a t  t h e  Portsmouth 
sh ipyard  (1959-1977), N-C observed a t o t a l  of 366 cancer  dea ths  i n  
t h e  50-80 age b racke t  and considered t h i s  i n d i c a t i v e  of increased  
cancer  m o r t a l i t y .  Using v i t a l  s t a t i s t i c s  d a t a  f o r  t h e  Commonwealth 
of Massachuse t t s ,  I es t imated  a t o t a l  of 373 cancer-deaths  would 
be expected.  There was no e v i d e n t i a l  b a s i s  f o r  N-C conten t ions  on 
excess ive  cancers  among shipyard workers. 

D r .  N a j a r i a n ' s  - Content ions (Portsmouth Shipyard)  --_ 

A more s e r i o u s  charge was made t h a t  leukemia dea ths  were excess ive  
among PNS workers. N-C "found" 6 leukemia dea ths  among 146 "nuclear"  
workers.  (The c l a s s i f i c a t i o n  of "nuclear"  o r  "exposed" was based on 
next -of -k in  recal l . :Using d a t a  publ ished by t h e  U.S. Naval Sea 
Systems Command, I e s t ima te  an average occupat iona l  shipyard expos- 
u r e  of 4 t o  5 r e m .  S ince  each worker would by age 65 accumulate an 
o f f - s i t e  dose of 1 2  r e m ,  t h e  c l a s s i f i c a t i o n  of nuc lear  was f a r  from 
accura t e .  Nonetheless ,  t h e  146 workers would t o t a l  about 650 man-rem 
o r  roughly 1 leukemia per  100 man-rem. 

This  i s  an i n c r e d i b l e  dose-response r e l a t i o n s h i p .  The t o t a l  U.S. 
popula t ion  exposure t o  n a t u r a l  and man-made r a d i a t i o n  i s  about 40 
m i l l i o n  man-rem. This  would mean an annual frequency of 400,000 
leukemia dea ths .  The a c t u a l  number i s  a b a t  15,000 per  year .  I be- 
l i e v e  t h a t  N-C have made a m i s i d e n t i f i c a t i o n  of "nuclear" workers. 

Apart  from t h i s  p o i n t ,  N-C f i n d  about 18 leukemia dea ths  i n  1450 
dea ths .  I n  t h e  New England a r e a ,  I i d e n t i f i e d  for t h e  50-80 year 
age b r a c k e t  a t o t a l  of 27 leukemia dea ths  among 2945 t o t a l  dea ths  
o r  13.3 leukemia dea ths  f o r  1450 dea ths .  I f  one a d j u s t s  f o r  t h e  
f a c t  t h a t  t h e  13.3 number i s  f o r  t he  genera l  whi te  male popula t ion  
it is  n o t  s t a t i s t i c a l l y  t o o  f a r  from N - C I S  18. I n  f a c t ,  one f i n d s  
cons ide rab le  v a r i a t i o n s  i n  leukemia m o r t a l i t y  among occupat ional  
c l a s s i f i c a t i o n s .  

I conclude t h a t  t h e  Najarian-Colton con ten t ions  about excess ive  
leukemia and cancer  m o r t a l i t y  among naval  shipyard workers a r e  
a c c u r a t e  

Ralph E. Lapp 
7215 Park Ter race  Drive 
Alexandr ia ,  Va. 22307 

Note: The above commentary inc ludes  d a t a  taken from a book 
THE RADIATION CONTROVERSY t o  be publ ished i n  1978 by 
Reddy Communicatbns, Inc , ,  537 Steamboat Rd, Greenwich, 
Conn. 06830. 


