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Dear Semto- El lender :  

D r .  Sezborg's l e t t e r  of Decezkr  1 6 ,  19'70 i s  really f u l l  
of incor-s is tencies .  On t h e  first; ~3r?ge, he s t r e s s e s  t h e  i:nport- 
ance of the s t u d y  of the long  t e x  d l " e c t s  of radium i n  htlnnsns 
and how t h e  U.S.A.E.C. has supported it. We, the  o r i g l n z l  
Argonne grcup, t;ould have t o  agre2 x i t h  t h e  i n i t i a l  value of 
the s t u d y  s i n c e  ider?t i f  i ed ,  tr2-Ze2, loc?-ted, and e n l i s t &  
the coopzrztion of t h e  radium d i z i  piinters i n  the I l l i n o i s  
area t;ithout the suppo~t of the Argszxe aCain is5ra t ion  ( i n  
fact ,  against the  wishes of the z d z i n i s t r a t i o n  of t h e  Radio- 
l o g i c a l  P h y s i c s  Div is ion)  o r  of t h o  U . S . > - . E e C .  The KIT projzct 
was q u i t e  dormant at t h i s  time.' After we had loc i ted  severzl 
hwrdrea radium dizl  p a i n t e r s ,  w e  d i d  rece ive  support  fron t he  
A.E.C. 

A f e w  years  aso, a s p e c i a l  n e e t h e  bias held i n  Washington, 
D.C. t o  t:hich the  U.S.A.E.C. i n v i t e d  a nmaber of o u t s i d e  
consu l t an t s  t o  review the radium p r o j s c t .  I t  was t h e  mnounced 
i n t e n t i o n  of t h e  ' u ' .S .A,3 .C.  t o  e i t k r  di-op o r  a t  least  dras -  
t i c a l l y  reduce the  support  of t h e  r.~:c?i;m p r o j e c t  s i n c e  most of 
t he  informztion hzd been obtained.  As a r e s u l t  of thi-s m e t i n g ,  
t h e  New J e r s s y  p r o j e c t  was droy;ped 222 t he i r  p a t i e n t s  turned 
over t o  Svzr-s. Thus the U.S.A.2.C. does Rot  heve a record or  ̂
really support ing t h e  I*adiun research  p'ro j ec t .  
g r e a t  i n t e r e s t  ir- t h e  data on the  l o ~ g  k r a  e ? f e c t s  of radium 
in  humans zircse as E result  of tit2 cGegressionz1 hearings on 
"Radiation =xposure of Uragiurr, X i m y s .  " Ho!c-?Ter, insbead of 
s u p p o r t i n g  e g r o ~ ?  t h a t  d id  have exceLle~-:k r a p p o r t  x i t h  a 
group of p z t i e n t s  xho c011bine2 o z l y  p x s  r~5i-m, thzy had t o  
conso7-ida.te all studies of' i n t m n a l  e z i t t e - s  i n  o m  "Center" 

The c u r r e n t  
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also show t h a t  I s e n t  t h e  U:S .A,E .C.  the  data on i n f a n t  
t y  immediately a f t e r  they  called t o  ask i f  I had such 

On t h e  t h i r d  page D r .  Seaborg s t a t e s ,  "Only by independent 
and r c p e t i t i v e  study mzy some d i f f e r s n c e s  of' s c i e n t i f i c  opinoln 
emergz." 
On one hand they  t G k  t h e  New Je r sey  s t u d y  .%::lay from t n e  psople 
who did t h a t  study a23 turned everl--t:?inq over t o  Evans, then 
they  took our study amy from u s  2z.d coinbined eve,-yt'nins in 
one new "Cer,ter'* supposedly under 3oxlarid but, with E v m s  as 
t h e  guid ing  l i g h t .  Why does not  D r .  Seaborg make any nant ion 
of the  I k t r  Jersey Rzdiurn P ro jec t ?  
does not  o : m t  anyone t o  i n v c s t i g z t z  the  condi t ions urder  
which t h e  Stzte  P o l i c e  of ?Jew J e r s z y  locked 
Out of h i s  o f f ice  az3 took over a l l  of h i s  n a t e r i a l ?  The f a c t s  
real ly  do r,ot support the s t a t e n e n t  thzt the  U . S . A . E . C .  s c p p w t s  
independent study whzn it comes t o  the evaiua t ion  of t h e  long 
term effects  of r ad ioac t ive  n a t e r i z l s  i n  humans. 

h'ox can D r .  Seaborq ------ sim his ~ a m e  to such 8 statement? 
7- 

I 

Could it be t h a t  soxe cne 

St.ater?.er,ts mde i n  para.Faph 3 of pzgz 2 are kzth 9- 
c0rre.l: t . mc2 . - I 6. r?erhr;ss - I --- P -- xxrocse ly ,  ---- misleadina,  It, i s  sts. ted: 
'Doses vrere ca l cu la t ed  r o u t i n e l y  by t h e  XI'? group us ing  a 
r e t e n t i o n  f - m c t i o n  f o r  radirlm.in humrns developed by Dr. 
Norris a t  A X L  i n  1955. D r .  Pii l lzr 's  dose c a l c u l a t i o 2 s  f o r  
t h e  AKL serlcs ?;ere h s e d  on two d i f f e r e n t  r e t en t io i l  func- 
t i ons ,  neithey of which were t h e  Kor r i s  tmdel," 

THE TRUS -?ACTS: The parameters of the  ?!orris poxer 
func t ion ,  R = 0.54 t - O 0 5 ~ ,  were fomd by the  a n a l y s i s  of . 
the data obtz ined  from t h e  study of a group of mental pat ie-nts  
l o c a t e d  a t  the Elg in  S t a t e  Hospi tz l  in  I l l i n o i s ,  
of the parzmzters, i . e , ,  t he  0. j 4  ar-d t h e  0.52, are verj? 
dependent upon t h e  e lapsed time betseen t h e  if i jectior,  of the  
rzdit-n and ths measurement, Morris used the  elapsed tines 
published i n  a paper by Schlur-dt: 

-- - 

The rnagaitude 

SCHLIRiiCT, E. ,  Nerancy, J.T., zxd Mcrris, J.?. Dftec t ion  i 
ar,d estl?.ation of rzdiun ir! l i v i n 5  perscns, IV. Retez t iox  
of s o l u t l e  r a d l u n  salts zdministered int ravenously.  .?.:I. 

J ,  Roenksenol. ?; Rad. Therzgy, 1933,  30, 515-522. 

- PRIVACY ACT MATERIAL REMOVED 
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MILLER, C.E. and Finl te l ,  A.J. Radium r e t e n t i o n  i n  m n  a f t e r  
m u l t i p l e  izjectims:.  t h e  ~ G X Z  fwiciioil  re-evzlaated.  Am. J,  
Roentgenol. & Rad. Therapy, 1968, 103, 871-880, 

In  t h e s e  pub l i ca t ions  we demonstrated t h a t  t h e  parameters 
of t h e  Morris power func t ion ,  R = 0.54 t-@*5*, were i n c o r r e c t ,  
not becau.se of m y  ez-ror on MorrZs's part bui because he was 
given incori*ecL elapsed times. 
"Why has E v m s  continued t o  use tils o ld  ?;orris eiuzit ion ?!ken 
it has bcelz shcm t h z t  those u a r a r s t e r s  ::ere bzsed on i n c c r r e c t  
e lapsed  t inics? I f  

During oize t a l k  t h a t  I gave, 2nd zt which Evans took copious 
notes, I demonstrzted t h a t  t he  totzl acccnulated dose c z l c u l a t e d  
from a whole body measurement made, s a y ,  LO years Ecfkr t h e  radium 
was inges ted  vas  not  very dependert  up07 the  peraneters of t h e  
power f u x t i o n  used. T h i s  r e s u l t s  From t h e  f a c t  t h z t  t h e  use cf 
t he  i n c o r r e c t  p w e r  f m c t i o n  y i e l d s  an inco r rec t  value f o r  t h e  
amount of radium inses t ed  40 y e a r s  'otfore. Then t h e  use  of t h i s  
i n c o r r e c t  amodrit t o  c a l c u l a t e  t he  dose over the  next  40 years 
resrilts i n  about  the S ~ R S  total dosn r e g a r d l e s s  of the p a r a x e t s r s  
employed, C m s e a u 2 n t l g ,  of t k I r  recs2cule t ions  will nz-irer. 
lead t o  %ny ,meat chanqes i n  t h e  t o t a l  dose, 

and COO-2088-1 laas the E o r r i s  equ2tior. 'cut with the imrz corrzcb 
values of: 

No:; t h e  real  ques t ion  is: 
-- - - ---- --I__- - - - - 

----- - - ~ - -  ------ ----- 

-- -- 
-- ------ 
, - Do -- n o t  - be mislead. The one mCel used i n  (A~~L-7680/~CRa-ro?) 

R = 0.3 t- 0.44 

Well, at least they  xopr admit tha t  t he  c a l c u l a t i o r s  only 
took one man-month and t h a t  most of that time was sperrt p u t t h s  
the information on tape. 
ANL data on tape, t h a t  t h e s e  t a p e s  --.or copies  of them -- are now avzllable t o  t h e  "Ceztcr  f o r  E X : ~  .?eSioSiolog-" and t h u  
they  can quickly ,  say wi th in  one oeek, r e c a l c u l a t e  t h e  doses  
with a.number of d i f f e r e n t  porter f u x t i o n s .  

for the "admin i s t r a t ivz ,  t e c ' m i c a l ,  and professional tasks ax3 
s k i l l s  a s s o c i a t e d  wi th  m i n t a i n i n z  prcduccive contac ts  f o r  exx i -  
i n i n g  such a p o p u l z t i m  dur'irig l i r e  s-nci ei'ter death zrc formidable." 
A l l  I cztn szy i s  t h a t ,  wi th  the  he19 OF one secrster.:r, I t r w e d ,  
I.oczted, v i s i t e d ,  measured, main tz l -ed  records ,  csn,alysed dztz, anti 
kept  i n  coi l tact  x i t h  a l l  of t h e  p2-tient.s i n  the 63iL series. See 
(ANL17531/AC3H-1C6). I also czrrieli or? othey r+sezrch pro2ects .  
So many p a t i e n t s  have d i e d  d u r i n g  t h e  courst '  of the  stu.dy t h a t  
I could not  now keep busy ha l f  t h e  let zloze f u l l  t i z e .  T h m  

-- o f f i c e s  - do -- t o  - E:-ZZD --- busy? AccorZinS t o  2:; inloyzztio?., t h e r e  a r e  

Orar~aS) X i . 7 .  

I a s s u r e  thz t  s i n c e  rU3' put all of t h e  

-_ 
It  is  u t t e r l y  p o i n t l e s s  t o  debz te  t h e i r  need of a large  staff 

- 
I ~.;ould l i k e  to kro:.r :.;kc 211 th2sz yec::Ie i n  t k o  T j 2 r i O ' l S  f i e l d  

thr23.2 

-- - - --- -- __I- - -- --- - - .-_-__ 

~ ~ s i g r i e ~  kc, ti?? oi 'f icc in 5; .  isizry's ~ ~ s p i t - . , ~  i n  Sast 
I hope th2t-L inrarzati-on is irso,-r?ct .  Let th.5 

~ n n r ~ ~ , -  - .4J.  IS - s:io?r ' t 3~ i ;  ?.ask of ti?~t 630 !11:.:~! ~ i - t . ~ j ~ c ~ s  st.il1 p . 1 i y : 3  
20. CC?. hn.;e a ,  r:ieasuT.eble 2zo:c:t o f  r&it:: ir! thsir >ol:,ies cir?_cz 

theyl 1-q 8 8 2 t 
air i te i  xatshes zr"ie- t h e  pyac t i ce  cf timir.3 $32 - . - 

? 
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brush i n  t h e i r  mouths was stopped. In  zddi t ion ,  probably 211 
of the supposedly 200 unlocated p e q l e  xorked d u r i n z  t h e  s e c o ~ r l  
world war under rather good condi t ions.  The d a t a  of table R8 
of CCO-2088-1 demonstrates t h a t  there me only 44 p a t i e n t s , .  
many of whom are nov deceased, o u t  of t h e  t o t a l  A X L  series 
who contzined s u f f i c i e n t  radium t o  p r d u c e  even minimal de t ec t -  
able chargss in t h e  skelet,on while only 27 of these It4 p a t i e n t s  
exh ib i t e?  n i l i t ,  m:ler2te, o r  advamtd  s k c l e t a l  chmges  Thus 
I claim thzt v e r y  fevi pcople of any r e 1  value t o  t h e  stu6.y 

. really e x i s t .  If a l a r g e  number does e x i s t ,  I would l i k e  t o  
know >rhy ;:IT did not  l o c a t ?  then  btfore? Why is such g e 2 . t  
emphasis put  on t i l 2  'nuran group ncx? Could it be t h a t  t h e  
two largc dog projects can n o t  b2 j u s t i f i e d  without a l a r g e  
human p r o s a n ?  

In  r e p l y  t o  the two c r i t i c i s m  05 ?)age 3: 
(1) Tke p a r a m t e r s  csed f o r  t h t  dose ca l cu la t ions  idere 

c l e a r l y  rsfersncei l  t o  Evacs and it is  t r u e  t h a t  Evxns's values 
were given f o r  a standard 70 kg n a i  assm-eif t o  con ta in  a 7 kg 
ske le ton .  The use of a 5 kg-ske le ton  k s e d  on the standard 
50 kg wo-zn would have y ie lded  values 7/3 times l a r g e r  t%an 
those givs2. If t ie a r e  going t o  qui'ople about this 7/51 f a c t o r ,  
then l e t  us face t h e  I x t  t h a t  thesc skeletal weights  f o p  
standard XXI o r  s t a n d r r d  vioLlen are bzsed o;i the a s s v ~ p t . i o n  k h a t  
t h e  skeletal  t:eisht is  about 10 per cent of t i t e r t o t a l  body 
weight, 
about  100 pounds (44.4 kg) t o  over 250 pounCs (111 k g j ,  t h e  
weights of t h e i r  skeletons probably ranged from b*5 kg ( o r  less) 
t o  perhags 10 kg ( o r  =ore )*  1 a m  aware of t h e  argument tha t  t h 5  
weight of t h e  ske le ton  does no t  increzse as rap id ly  as t h e  t o t 2 1  
body ?[eight ( f a t ) .  Consequently, the  use of an zverage s k e l e t a l  
weight f o r  these calculations simply introduces another LLrcer- 
t a in ty  i n t o  the dose ca l cu la t ions .  

(2)  I t  is t r u e  that the dose fro3 ,?aD---,SaS PELS o z i t t e d .  
A sample dose calculatior!! xas pursosely included i n  both 
(ANL-7680/AC!?Y-107) and COO-2088-1 so t h z t  any  i n t e r e s t t d  
person could check the c a l c u l a t e d  doses. These dose ca lcu l -  
a t i o n s  do n c t  imply t h t  this coml;cmnt is  included, SincE: 
t h i s  poi2.i; has been b x ~ ~ g ' c t  up, I wi17- zs!c :rhoever 8ESiJerS f c r .  
t h e  U , S * L , Z * C *  jus t  Z ; w  nuch t h i s  2&---3zG coapoi--ent vri l .3-  
add t o  t h e  t o t n l  closes given i n  (~~\~-7~ao/.aC~Y-107) o r  COO- 
2088-1. I kno;.I s ince  I cheeked bei?o=.e I omitted i t  f o r  
rather v z l i d  r e a s o x ,  

Since the wornen s tud ied  at A X ,  ranged in  vreirht  f m n  

1 0 9 8 8 2 2  
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Returning t o  paragraph 2 of ;$gee 2 of Dr. SeeSorg's 
l e t t e r ,  mention is  made of ( 'AX ,  7zoO/;C52 107) but  no refer- 
ence is made t o  COO-2088-1 a l s o  c r p l s t e  under t h i s  graflt 
and submitted a t  t h e  szine t i x ,  L Z ~ C ~ i k ~ ~ Z l ~ J  the d i s c u s s i o n  
t h a t  begins on the  bottom of Tnge 33 z 5  c o n t i n u s  throug!i 
page 35 is v e r y  d l - t a s t e f u l  sine;_ it  Z ? z z . i l s  tkl? r e a s o m  tb.?at 
a l a r g e  unce r t a in ty  wi l l  a l v s y s  k-;e 10 'ce a s s i g x d  t o  any 
dose ca l cu la t ion .  The addi t i r ,xi l  *_~r.rz~.';zLnt,y irztroduced by 
the  use of an average skeletzL KE:&* -v;?-s no'; Ciscussed s i n c e  
t h i s  va r i ab i l i t y  can be redilczc! rj- ~ s i r - 5  10,' of t he  total body 

i c a n t  coinpared t o  t h a t  introLuce6 3y 2 3  gross  mal-d is t r ibx t ion  
of radium throughout t h e  ske l s toz .  I r c i c m t l y ,  I must be 
i n t e r e s t e d  iii o b t a i n i n g  c o n s t r s ~ t l v e  z r i t i c i s z s  of COO-2013-1 
s i n c e  I have s e n t  cop ie s  t o  T ~ C G ; : : ~ Y ? ~  iG::writies in  t h e  
f i e l d  and asked them t o  p lezse  "tf-?r i t  zzart* and give me 
t h e i r  t r u e  opinions.  

-- - 

weight as t hz  skeletsl weigkt. S.1- _ _ _ _  i s -,-?-i?-'oility i s  ii:siugif- 

The two crit icisms contzlned i? 2- Sezborg's l e t t e r  8 r e  
really very i n t w e s t i n g  i n  t k a t  ti:?:; -zazk r e h t e  t o  ad jus t - en t s  
t h a t  xould i nc rease  the  dose i;h..r. e=.=:: 2z:ient rece ive6  by .jusr. 
a m a l l  amount. Evarrs has zlxays 23: 2 closed mind w i t h  rsga-c?- 
I,O tlis p o s s i b i l i t l  that sore patiezt k o  coxtziried less t k n  
1 micro-curie of radiur;: n i q h t  devzlo; 2 trlror. This is dexm- 
s t r a t e d  by t h e  fact  t h a t  he zlways qL2sthGned (in P I I T  p r o p e s s  
r e p o r t s )  t h e  Argonne d i agnos i s  eve-jr',ir.t xe found a p a t i e n t  
t h a t  contzined less thzn  one nicro-zr;-i- H ~ I O  hzd. a tumor. 

- -  
L. 

Doctor Seaborg's l e t t e r  does not -3211y a s v i e r  a t h inz .  
He does no t  j u s t i f y  t h e  need of 2 
or t he  consol ida t ion  of t h e  projects 171% one group. H e  r e f e r s  
t o  a large nun'oer of p a t i e n t s  ::.k ~ Z ? : Y Z : *  59 zc'; e x i s t  3î , i f  
they  do, include those  v;ho w r k e d  C r j r l r g  irorld war I1 under  
such.good c o n d i t i o m  t h a t  they dc cat zZz%iE  a d e t e c t a b l e  
amourAt' of radium. H e  s tates,  t.:; irZqmv2ent and r e p e t i t i v e  
stlidy ......" and t ken  consol idzfzs  t3 s5 i f le .  

k i i l d i n g ,  a largs s taff ,  



The only s o l u t i o n  i s  t o  trenscer t k  reSpollSibi l i t j  f G l ;  
all s t u d i e s  of the e f f e c t s  of radiazctive materials in hunzns 
from t h e  U . S . A . E . C .  to some other zgsricy that does not  hzve 
a vested i n t e r e s t  i n  t h e  resu l t s .  

I look  f o r m r d  t o  Dr. Seaborg 2 x x c r i z g  any of t h e  aboyre 
ques t ions .  

. -. 

l O q 8 8 Z q  

Yours t r u l y ,  

I 

i 

Charles E. I . l i l l e r ,  PhD 
A ? t .  11 
5309 King A r t h u r  Court 
Wstrnont, Illinois 60599 
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