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a. Summary 

Th i s  t r i p  r e p o r t  i s  be ing  submi t ted  by K. F. Hubner, M.D., A s s i s t a n t  
Chairman of t h e  Medical. and Hea l th  Sc iences  D i v i s i o n  of t h e  Oak Ridge 
Assoc ia t ed  U n i v e r s i t i e s  (under  c o n t r a c t  number DE-AC05-760R00033 w i t h  
t h e  U.S. Department of Energy) .  The o f f i c i a l  p o r t i o n  of t h i s  t r i p  
. i n c l u d i n g  t r a v e l  t i m e  ex tended  from May 8-11, 1984. 

The d e s t i n a t i o n  was Mexico C i t y ,  F.D., Mexico, f o r  meet ings  w i t h  v a r i o u s  
o f f i c i a l s  a t  t h e  Pan American Hea l th  Organiza t ion ' s  (PAHO) o f f i c e ,  t h e  
N a t i o n a l  Commission f o r  Nuclear  S a f e t y  and Safeguards  (CNSNS) and t h e  
M i n i s t r y  of Hea l th .  

The t r i p  was made f o r  t h e  purpose of  p rov id ing  a s s i s t a n c e  i n  p l ann ing  a 
med ica l  a n d / o r  ep idemio log ica l  follow-up program f o r  t h e  peop le  exposed 
t o  i o n i z i n g  r a d i a t i o n  du r ing  t h e  r e c e n t  cobal t -60 s p i l l  i n  t h e  c i t y  of 
J u a r e z  , Mexico. D r .  S e r g i o  E s t r a d a ,  Coord ina to r ,  Direction General  de 
I n v e s t i g a c i o n  de  10s E f e t t o s  d e l  Ambiente en l a  Sa lud  of t h e  Min i s t ry  of 
Hea l th  had r e q u e s t e d  through PAHO t h a t  D r .  Karl F. Hubner of REAC/TS, 
Medical  and H e a l t h  Sc iences  D i v i s i o n  of ORAU, Oak Ridge,  TN., and 
D r .  Glyn G. Caldwel l ,  A s s i s t a n t  D i r e c t o r  f o r  Epidemiology, CDC, a t t e n d e d  
t h a t  p l ann ing  meet ing.  

' Actua l  c o s t s  of t h e  t r a v e l  a r e  i t emized  a s  f o l l o w s :  

T r a n s p o r t  a t  i o n  $ 493.00 
Lodging 176.55 
P e r  diem 96 . O O  
Misce l l aneous  40.19 

TOTAL $ 805.74 

( A l l  of t h e  expenses  were pa id  by t h e  PAHO, Washington, D.C. o f f i c e . )  
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b. Comprehensive D e t a i l e d  T r i p  Repor t  

A c t i v i t i e s  on May & 1984 

I a r r i v e d  a t  t h e  Mexico C i t y  a i r p o r t  a t  9:00 p.m. on May 8 ,  1984. 
P l r .  Enr ique  Fernandez  Diaz of t h e  Departamento de  Segur idad  Rad io log ica  
of t h e  S u b s e c r e t a r y  d e  S a l u b r i d a d  and Mr. Rober to  Trev ino  of t h e  CNSNS 
m e t  m e  a t  t h e  a i r p o r t .  Mr. Trev ino  sugges t ed  I shou ld  meet w i t h  D r .  
Isassa and o t h e r  PAHO peop le  i n  Mexico C i t y  t h e  f i r s t  t h i n g  on May 9 and 
t h e n  t o  come t o  h i s  o f f i c e  f o r  a b r i e f i n g  on t h e  dos ime t ry  a s p e c t s  of 
t h e  Mexican cobal t -60  i n c i d e n t .  

Mr. Enr ique  Fernandez Diaz took  m e  i n  h i s  c a r  t o  t h e  h o t e l .  H e  t o l d  m e  
h e  i s  q u i t e  i nvo lved  i n  conduc t ing  a survey  i n  14 s t a t e s  of Mexico where 
contaminated  r e b a r  had been  s o l d ,  s t o r e d  o r  used  f o r  t h e  c o n s t r u c t i o n  of 
houses .  He i n d i c a t e d  t h a t  t hey  have n o t  enough survey  i n s t r u m e n t s ;  
t h e r e f o r e ,  t h e  survey  p r o j e c t  moves r a t h e r  s lowly .  Apparen t ly  a r e q u e s t  
f o r  a d d i t i o n a l  mon i to r s  was t o  made t o  t h e  US th rough  PAHO i n  A p r i l  

'1984. So f a r  200 b u i l d i n g s  c o n t a i n i n g  6Oc0 contaminated  r e b a r  have been 
t o r n  down. A movie t h e a t e r  has  been c l o s e d  and a n o t h e r  b i g  b u i l d i n g  
i s  t o  be t o r n  down. Enr ique  Fernandez Diaz f e l t  somewhat d e s p e r a t e  
abou t  t h e  whole s i t u a t i o n .  H e  ( o r  h i s  o f f i c e )  had r e q u e s t e d  adequa te  
r a d i a t i o n  d e t e c t i o n  equipment from t h e  Mexican government abou t  f o u r  
y e a r s  ago. He hopes t h a t  t h i s  6oCo i n c i d e n t  might  s u p p o r t  h i s  r e q u e s t  
t o  g e t  t h e  equipment he  needs.  

A c t i v i t i e s  on May 9, 1984 

A t  9:00 a.m., I m e t  w i t h  D r .  I s a s s a ,  D i r e c t o r  of t h e  PA-HO o f f i c e  i n  
Mexico C i ty .  Also  p r e s e n t  a t  t h i s  meet ing  were J u l i o  J imenez ,  a PAHO 
e n g i n e e r ,  D r .  I t a l o  Barragan ,  a PAHO e p i d e m i o l o g i s t  from B r a z i l ,  and 
Enr ique  Fernandez  Diaz.  I was a l s o  i n t r o d u c e d  t o  D r .  F e r r e r  of t h e  
Mexican M i n i s t r y  of  Hea l th .  The purpose  of t h i s  mee t ing  was t o  b r i e f  m e  
on t h e  6oCo s i t u a t i o n .  The major  f a c t s  and a s p e c t s  of t h e  6oCo i n c i d e n t  
were reviewed b r i e f l y  by D r .  I s a s s a .  
t h e  s i t u a t i o n  excep t  f o r  D r .  Bar ragan  who had j u s t  j o i n e d  t h e  PAHO s t a f f  
i n  Mexico C i ty .  D r .  Barragan is one of two PAHO e p i d e m i o l o g i s t s  
(communicable d i s e a s e s )  i n  Mexico C i t y  and may be a s s i g n e d  t o  t h e  
long-term fol low-up of t h e  J u a r e z  6Oc0 p o p u l a t i o n .  

We were a l l  q u i t e  f a m i l i a r  w i t h  

Fol lowing  t h e  s h o r t  meet ing  i n  D r .  I s a s s a ' s  o f f i c e ,  I had f u r t h e r  
d i s c u s s i o n s  w i t h  M r .  Jimenez and D r .  Barragan who needed a d d i t i o n a l  
d e t a i l e d  i n f o r m a t i o n  on t h e  a c c i d e n t  abou t  which he had n o t  h e a r d  u n t i l  
t h e  day b e f o r e .  I n s t e a d  of  d e s c r i b i n g  t h e  Mexican 60Co-incident  i n  t h i s  
r e p o r t ,  I am a t t a c h i n g  a copy of a May 1 4 ,  1984 a r t i c l e  i n  T i m e  magazine 
f o r  t h e  r eade r ' s  b e n e f i t  (Appendix A). A f t e r  b r i e f i n g  D r .  Bar ragan ,  
M r .  J imenez,  M r .  Fernandez Diaz ,  and I p repa red  an  agenda f o r  t h e  
meet ing  w i t h  D r .  S e r g i o  E s t r a d a .  A copy of t h e  agenda i s  a t t a c h e d  a s  
Appendix B.  
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A t  11:30 a.m., and f o l l o w i n g  lunch ,  I m e t  w i t h  Dr. Roberto Trevino  and 
Ing .  J o s e  Raul  O r t i z  Magana, M r .  Bernard0 S i l v a  Fernandez Del Campo of 
CNSNS and D r .  J o r g e  M a i s t e r r e n a  ( I n s t i t u t o  N a t i o n a l  d e  l a  N u t r i c i o n ,  
S. S.A.) . 
We d i s c u s s e d  t h e  dos ime t ry  problem a s s o c i a t e d  w i t h  t h e  6Oc0 i n c i d e n t  and 
ag reed  t h a t  b e t t e r  dose  or exposure  e s t i m a t e s  are  needed b e f o r e  one can 
a t t e m p t  t o  i d e n t i f y  t h e  p o p u l a t i o n  a t  r i s k .  M r .  Magana showed some 
i s o d o s e  d a t a  he had c a l c u l a t e d  f o r  t h e  neighborhood where t h e  
contaminated  t r u c k  was parked.  He  a l s o  showed us r a d i a t i o n  exposure  
l e v e l s  de te rmined  f o r  t h e  Fen ix  junkyard ,  two houses  n e a r  t h e  junkyard ,  
and some d a t a  f o r  t h e  foundry  and warehouse i n  Chihuahua ( t h i s  i n f o r -  
mat ion  i s  a t t a c h e d  as Appendix C). The r a d i a t i o n  l e v e l s  shown i n  t h e  
drawings of  t h e  s t ree ts  i n  t h e  Juarez  "60Co-neighborhood'' a r e  exposures  
i n  a i r .  These i s o d o s e  con tour s  need t o  be r e c a l c u l a t e d  under  
c o n s i d e r a t i o n  of  t h e  v a r i o u s  s h i e l d i n g  pa rame te r s  e f f e c t i v e  a t  t h e  t i m e  
t h e  contaminated  t r u c k  was parked i n  t h e  s t r e e t .  Fur thermore ,  an  
i n t e g r a t e d  se t  of i sodose  cu rves  needs t o  be e s t a b l i s h e d  t a k i n g  i n t o  
account  t h e  v a r i o u s  l o c a t i o n s  of t h e  t r u c k  and t h e  d u r a t i o n  of  s t a y  a t  
t h e s e  p l a c e s .  

I n  t h e  a f t e r n o o n ,  Dr. J o r g e  Mai s t e r r ena  and I d i s c u s s e d  t h e  problem of 
i n t e r p r e t i n g  chromosome a n a l y s i s  d a t a  t h a t  Dr. Gayle L i t t l e f i e l d  ( O R A U )  
had o b t a i n e d  f o r  10 of t h e  exposed p e o p l e  ( a  copy of Dr. L i t t l e f i e l d ' s  
r e p o r t  i s  a t t a c h e d  as Appendix D ) .  
proposed minimum o r  maximum doses  t h e s e  peop le  may have r e c e i v e d .  
Assuming t h a t  none of t h e  exposed pe r sons  r e c e i v e d  t h e  t o t a l  dose  i n  a 
s i n g l e  a c u t e  exposure  and t h a t  most of them, w i t h  t h e  e x c e p t i o n  of 
pe r son  MEX 10 ,  were n o t  exposed c o n t i n u o u s l y  t o  low l e v e l s  o f  r a d i a t i o n ,  
w e  concluded t h e  t r u e  doses  a r e  probably  somewhere between t h e  lower and 
upper  boundary g i v e n  i n  Appendix D. Pe r son  MEX 10  i s  a 64-year-old l ady  
who l i v e s  i n  a house (and seldom l e a v e s  t h e  house)  i n  f r o n t  of which t h e  
contaminated  t r u c k  w a s  parked f o r  p o s s i b l y  a s  l ong  a s  seven weeks. She 
i s  most l i k e l y  t o  have r e c e i v e d  h e r  t o t a l  dose  a t  a low dose  r a t e  i n  a 
n o n - f r a c t i o n a t e d  f a s h i o n  and might  have r e c e i v e d  t h e  h i g h e s t  t o t a l  body 
dose  i n  t h i s  r a d i a t i o n  a c c i d e n t .  

Dr. M a i s t e r r e n a  ag reed  w i t h  OUT 
' 

, 

T h i s  rev iew of t h e  dos ime t ry  problem was n o t  on ly  i n t e r e s t i n g  b u t  a l s o  
impor t an t  f o r  t h e  d i s c u s s i o n s  i n  D r .  S e r g i o  Es t rada ' s  o f f i c e  t h e  nex t  
day ,  51  10184. 

Meet ing on May 10, 1984 

The a c t u a l  meet ing  D r .  S e r g i o  E s t r a d a  had c a l l e d  f o r  was h e l d  i n  one of 
t h e  Mexican M i n i s t r y  of H e a l t h  O f f i c e s  i n  Bulevard A v i l a  Camacho i n  
PIexico C i t y .  Dr. E s t r a d a  s t a r t e d  t h e  meet ing  by i n t r o d u c i n g  a l l  pe r sons  
p r e s e n t  ( a  l i s t  of t h e  p a r t i c i p a n t s  i s  a t t a c h e d  a s  Appendix E ) .  
Dr. E s t r a d a  gave  an  i n t r o d u c t o r y  overview of t h e  %OCO s i t u a t i o n . "  
D e l i a  Namiba G. k i n d l y  he lped  o u t  w i t h  t h e  t r a n s l a t i o n .  I n  h i s  summary, 
Dr. E s t r a d a  po in ted  o u t  t h a t  t h e  c l e a n  up of t h e  s p i l l  i s  n e a r l y  
completed ( t h i s  was done w i t h  DOE'S ANS and ground H e a l t h  Phys ic s  
teams) .  The remain ing  envi ronmenta l  problem, however, i s  c h r o n i c  low 

D r .  
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dose  r a d i a t i o n  hazard  p r e s e n t e d  by t h e  6Oc0 contaminated  r e b a r  which h a s  
shown up and i s  be ing  used  i n  14  Mexican s t a t e s .  
i n  t h i s  r e p o r t ,  t h e  p r o c e s s  of i d e n t i f y i n g  and s e c u r i n g  thousands  of 
t o n s  of  r e i n f o r c e m e n t  s t e e l  t a k e s  l o n g e r  t h a n  one would wish. A 
permanent s t o r a g e  s i t e  f o r  r a d i o a c t i v e  m a t e r i a l s  has  been  i d e n t i f i e d  30  
m i l e s  s o u t h  of J u a r e z .  U n t i l  t h i s  s i t e  i s  c o n s t r u c t e d  t h e  contaminated 
t r u c k  ( c o n c r e t e  h a s  been  poured i n t o  t h e  bed of t h e  t r u c k  f o r  s h i e l d i n g  
pu rposes )  and o t h e r  c o l l e c t e d  contaminated  waste s e a l e d  i n  c o n t a i n e r s  i s  
be ing  s t o r e d  n e a r  a p r i s o n  i n  J u a r e z .  

A s  ment ioned e a r l i e r  

D r .  E s t r a d a  a d d r e s s e d  t h e  problem of i d e n t i f y i n g  t h e  pe r sons  exposed t o  
t h e  6Oc0 w i t h  t h e  e x c e p t i o n  of t h e  10  p e r s o n s  f o r  whom we have 
b i o l o g i c a l ,  i . e . ,  chromosome dos ime t ry  d a t a ,  we can o n l y  guess  how many 
peop le  were p o t e n t i a l l y  exposed between December 6 ,  1983 th rough  Janua ry  
2 6 ,  1984: t h e  t r u c k  d r i v e r ,  t h e  man who handled  t h e  sou rce ,  4 junkyard  
workers ,  60 t o  80 foundry  workers ,  p o s s i b l y  50 c o n s t r u c t i o n  workers  
( 1 5  r a d )  and 100  o r  more p e o p l e  i n  J u a r e z .  

D r .  E s t r a d a  s t r e s s e d  t h a t  t h e  purpose  of t h i s  mee t ing  w a s  t o  deve lop  f o r  
t h e  M i n i s t r y  of H e a l t h  recommendations w i t h  r ega rd  t o  s h o r t -  and 
long-term med ica l  follow-up c o n s i d e r a t i o n s  f o r  t h e  p o p u l a t i o n  a t  r i s k .  
O f  p r imary  concern  a r e  t h e  med ica l  and s o c i a l  a s p e c t s  of t h e  a c c i d e n t ;  
any r e s e a r c h  p r o j e c t  f o r  e x c l u s i v e l y  s c i e n t i f i c  pu rposes  would be l e s s  
u r g e n t .  Any p r o j e c t  t o  be developed f o r  t h e s e  peop le  shou ld ,  however, 
be based  on s c i e n t i f i c  p r i n c i p l e s .  H e  sugges t ed  t h a t  t h e  r e s o u r c e s  of 
d i f f e r e n t  government a g e n c i e s  should  be opt imized  t o  deve lop  and do a 
fol low-up s t u d y  ( i n c l u d i n g  s p e c i a l  r e s e a r c h  p r o j e c t s  y e t  t o  be 
i d e n t i f i e d ) .  

" 

Fol lowing  Dr. Es t rada ' s  i n t r o d u c t i o n ,  D r .  Hubner summarized t h e  med ica l  
consequences of t h e  r a d i a t i o n  exposure  and chromosome a n a l y s i s  d a t a  f o r  
t h e  1 0  p e r s o n s  who have been  s e l e c t e d  f o r  s p e c i a l  examinat ions .  
c l i n i c a l  e v a l u a t i o n  had shown l eukopen ia ,  lymphocytopenia ,  thrombocyto- 
p e n i a ,  b l e e d i n g  o f  t h e  gums, i n f e c t i o n ,  azoospermia,  and brown 
d i s c o l o r a t i o n  of t h e  f i n g e r n a i l s ,  and t h e  t o e n a i l s  i n  some of t h e  
people .  E s t i m a t i o n  of  t h e  " e q u i v a l e n t  whole body dose" based  on chromo- 
some a n a l y s i s  ( s e e  Appendix D) i n d i c a t e s  a p o t e n t i a l  dose  r a n g e  from 16  
r a d  i n  one p e r s o n  up t o  a s  much a s  1530 r a d  depending on t h e  type  of 
exposure  p a t t e r n  assumed. D r .  Hubner a l s o  d i s c u s s e d  v a r i o u s  o p t i o n s  
concern ing  t h e  follow-up o f  t h e  people  a t  r i s k .  F i r s t  he  r a i sed  t h e  
i s s u e  of i d e n t i f y i n g  t h e  exposed pe r sons  and sugges t ed  t o  de t e rmine  t h e  
5 r a d  and 25 r a d  i s o d o s e  l i n e  ( c a l c u l a t e d  o r  measured) .  A l l  peop le  
w i t h i n  t h e 1  5 r a d  i s o d o s e  l i n e  would be inc luded  i n  t h e  med ica l  
follow-up and f o r  everybody w i t h i n  t h e  25 r ad  i s o d o s e  l i n e ,  t h e  
e q u i v a l e n t  whole body dose  would be confirmed by chromosome a n a l y s i s .  
Having t h i s  e s s e n t i a l  i n f o r m a t i o n ,  a r o s t e r  of t h e  exposed group could  
be e s t a b l i s h e d  and a t  t h e  same t i m e  s u i t a b l e  c o n t r o l  g roups  would have 
t o  be i d e n t i f i e d  and e n t e r e d  i n t o  a r o s t e r .  He emphasized t h a t  s p e c i a l  
c o n s i d e r a t i o n s  and a t t e n t i o n  need t o  be g i v e n  t o  c h i l d r e n ,  p regnan t  
women and newborn i n f a n t s .  A minimal  follow-up would c o n s i s t  i n  
de t e rmin ing  t h e  l i v e  s t a t u s  of t h e  group,  l o c a t e  t h e  p e r s o n s  once p e r  
year ,  and i n q u i r e  f o r  " h e a l t h  problems." A more advanced fol low-up 
would i n v o l v e  a s y s t e m a t i c  annua l  survey  by q u e s t i o n n a i r e  and c o n t a c t i n g  
s o c i a l  s e c u r i t y  c l i n i c s  f o r  s p e c i f i c  i n fo rma t ion .  The h i g h e s t  l e v e l  of 

The 
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follow-up would i n c l u d e  a n  annua l  p h y s i c a l  examina t ion l ,  l a b o r a t o r y  
t e s t s  as i n d i c a t e d  by med ica l  h i s t o r y ,  a n d / o r  p h y s i c a l  f i n d i n g s  and 
p o s s i b l y  sampling of  b i o l o g i c a l  m a t e r i a l s  f o r  r e s e a r c h  p r o j e c t s ,  f o r  
i n s t a n c e  chromosome ana lyses .  D r .  Hubner proposed t h r e e  o p t i o n s  f o r  t h e  
d u r a t i o n  of t h e  follow-up: (1) s k i p  f i r s t  decade excep t  f o r  c h i l d r e n  
( t h i s  o p t i o n  w a s  immediately r e j e c t e d ) ;  ( 2 )  follow-up f o r  20-30 y e a r s ,  
and ( 3 )  follow-up f o r  1 , i fe .  

Subsequent ly  D r .  Glyn Ca ldwe l l  d i s c u s s e d  t h e  g e n e r a l  ep idemio log ic  s tudy  
needs.  
g roup  and t h e  n e c e s s i t y  f o r  a long  follow-up i f  cance r  was t h e  endpoin t .  
H e  sugges t ed  t h a t  t h e  peop le  involved  should  be informed abou t  t h e  l e v e l  
of t h e i r  i n d i v i d u a l  exposure  and should  be a s s u r e d  t h a t  t h e  p u b l i c  
h e a l t h  service i s  concerned w i t h  and works f o r  t h e i r  w e l l  being.  
D r .  Ca ldwe l l  f e l t  t h a t  t h e  p o p u l a t i o n  was t o o  sma l l  f o r  a r a d i a t i o n  
e f f e c t  s t u d y  b u t  some of t h e  exposed p e r s o n s  (>25 r a d )  might  be s u i t a b l e  
f o r  a long-term c y t o g e n e t i c  s t u d y  t o  de t e rmine  changes ove r  t ime and 
o u t  come. 

H e  a l s o  emphasized t h e  need f o r  b e t t e r  dose  i n f o r n a t i o n  on t h e  

In t h e  d i s c u s s i o n  a number of i s s u e s  were r a i s e d ,  such  a s  purpose  of t h e  
s t u d y ,  s e l e c t i o n  c r i t e r i a ,  e x t e n t  and d u r a t i o n ,  t h e  p r i o r i t y  of 
c h i l d r e n ,  t h e  need  f o r  a r e g i s t r y  of cance r  i n c i d e n c e  and b i r t h  d e f e c t s  
i n  t h e  J u a r e z  area. With r e g a r d  t o  dose  c r i t e r i a  i t  was f i n a l l y  agreed  
- upon recommendations by D r .  Maur ic io  G a r c i a  Saenz and D r .  Ma i s t e r r ena -  
t h a t  p e r s o n s  who r e c e i v e d  2 5 0  r a d  should  be inc luded  i n  an  i n t e n s e  
fol low-up s tudy  and t h e  p e o p l e  w i t h  doses  b e t w e e n 2 5  r a d  and 50 r a d  

" shou ld  be fo l lowed l e s s  r i g o r o u s l y .  Cons ide r ing  t h e  d i f f i c u l t i e s  i n  
e s t a b l i s h i n g  a c o r r e c t  dose  based on c y t o g e n e t i c  examinat ion ,  i t  was 
f e l t  t h a t  t h e  lower boundary of t h e  p o t e n t i a l  dose  r ange  should  be a c u t  
o f f  p o i n t  r a t h e r  t h a n  t r y i n g  t o  e s t a b l i s h  an "exac t"  dose  based  on 
d e t a i l e d  c i r cums tances  of t h e  exposure  p a t t e r n  which would be hard  t o  
e s t a b l i s h .  The meet ing  w a s  ad journed .  

A f t e r  t h e  lunch  b reak ,  D r .  E s t r a d a  ca l l ed  a n o t h e r  meet ing  i n  o r d e r  t o  
f o r m u l a t e  some f i n a l  recommendations: 

1. A p i l o t  s tudy  i n v o l v i n g  t h e  c h i l d r e n  who p layed  i n  t h e  contaminated 
t r u c k ,  and a l l  p regnant  women who may have been exposed should  be 
s t a r t e d  soon. 

2 .  The d o s i n e t r y  o r  exposure  s i t u a t i o n  f o r  t h e  v a r i o u s  c r i t i c a l  
r e g i o n s  should  be a s c e r t a i n e d .  Th i s  should  be done by c a l c u l a t i n g  
i s o d o s e  con tour  maps t a k i n g  i n t o  account  s h i e l d i n g  f a c t o r s  and 
d u r a t i o n  of exposure .  The in fo rma t ion  o b t a i n e d  by c a l c u l a t i o n  
shou ld  then  be confirmed by a mock-up of a t r u c k  u s i n g  t r a c e r  
amounts of  6Oc0 f o r  d i r e c t  measurements i n  t h e  neighborhood where 
t h e  contaminated  t r u c k  was parked. I n  a d d i t i o n ,  once t h e  50 r a d  
( t o t a l  accumulated d o s e )  i sodose  l i n e  i s  e s t a b l i s h e d  f u r t h e r  
c o n f i r m a t i o n  should  be a t t empted  by thermoluminescent  dos imet ry  
( p o s s i b l y  t o  be done by D r .  M. E. Wrenn a t  t h e  U n i v e r s i t y  of Utah) 
on  ceramic  t i l e s ,  t o i l e t  t a n k  cove r s  o r  b r i c k  t aken  from s e l e c t e d  
c r i t i c a l  l o c a t i o n s .  
s p e n t  a c o n s i d e r a b l e  amount of t i m e  w i t h i n  t h e  50 r a d  i s o d o s e  a r e a  
shou ld  be sampled f o r  chromosome a n a l y s i s .  

F i n a l l y  a l l  p e r s o n s  l i v i n g  w i t h i n  o r  having 

1 0 0 5 8 9 1  
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3 .  

4 .  

5 .  

6 .  

S t a r t  fol low-up i n  one y e a r  from now. 

I d e n t i f i e d  problem a r e a s  a r e :  
( a r e a  of  J u a r e z  where t r u c k  was p a r k e d ) ,  Fa l con  Foundry ( J u a r e z ) ,  
Foundry i n  Chihuahua, and ( r emote ly )  14 s t a t e s  where contaminated 
r e b a r  i s  l o c a t e d . .  

Yonke Fen ix  ( j u n k y a r d ) ,  B a r r i o  A l t o  

A q u e s t i o n n a i r e  €o r  p e r s o n a l  and demographic in fo rma t ion  on exposed 
p e r s o n s  should  be des igned  a s  soon a s  p o s s i b l e .  

An o f f i c i a l  p r o p o s a l  and p r o t o c o l  w i l l  be w r i t t e n  and proposed by 
D r .  E s t r a d a  i n  t h e  nea r  f u t u r e .  The v a r i o u s  Mexican a g e n c i e s ,  
PAHO, CDC, and REAC/TS c o n s u l t a n t s  w i l l  have a chance t o  rev iew t h e  
p r o p o s a l  and f o r  f i n a l  i n p u t .  

Concluding Comments 

D r .  Hubner c o n s i d e r s  t h e  mee t ing  a s  v a l u a b l e  and a d e f i n i t i v e  s t e p  
towards  f i n a l l y  g e t t i n g  c o n t r o l  over  t h e  Mexican 6Oc0 problem. The 
f u t u r e  r o l e  of US a g e n c i e s  o r  o r g a n i z a t i o n s  i s  l i k e l y  t o  be t h a t  of 
a d v i s o r s  and c o n s u l t a n t s .  It should  be ment ioned ,  however, t h a t  t h e  
Mexican o f f i c i a l s  are w i l l i n g  t o  s h a r e  i n f o r m a t i o n  and b i o l o g i c a l  
m a t e r i a l s  f o r  r e s e a r c h  pu rposes  w i t h  s c i e n t i s t s  i n  t h e  US o r  e l sewhere .  
It appea r s  t h a t  t h e  l e a d  r o l e  i n  t h e  follow-up of t h e  1 9 8 3 / 8 4  Mexican 
6oCo a c c i d e n t  w i l l  be  a s s i g n e d  t o  t h e  M i n i s t r y  of H e a l t h  of Mexico, 
s p e c i f i c a l l y  t o  D r .  S e r g i o  E s t r a d a .  A s p e c i a l  budget  f o r  t h e  p r o j e c t  
w i l l  be provided  by t h e  M i n i s t r y  of Hea l th .  
c o n s u l t i n g  c a p a c i t y  and p r o v i d e  a s s i s t a n c e  i n  a r r a n g i n g  and c o o r d i n a t i n g  
n e c e s s a r y  a c t i o n s  i n  J u a r e z ,  and i n  a d d i t i o n  w i l l  a r r a n g e  f o r  "ou t s ide"  
a s s i s t a n c e  through t h e  WHO, t h e  IAEA, and REAC/TS. The n e x t  p l ann ing  
meet ing  w i l l  be  h e l d  i n  J u a r e z  i n  o r d e r  t o  i n c l u d e  " l o c a l "  p u b l i c  h e a l t h  
and med ica l  s e r v i c e s  e a r l y  i n  t h e  game p lan .  

, 

PAHO a l s o  w i l l  serve i n  a 

K a r l  F. Hubner, M.D. 
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APPENDIX A 

I 

The contaminated truck orice sat in a compound behind a sign warning of radiation danger 

~ f terrnaih of a Nuclear §Dill 
An accident in Mexico exposes 

ictims are not usually culprits, but v Vincente Sotelo is b t h .  Sotelo, 29, 
unwittkgly caused what some U.S. scien- 
tists are calling the worst nuclear accident 
ever in North America. As a result, he 
and 200 other residents of Ciudad Juirez, 
a Mexican town just across the Rio Gran- 
de  from El Paso, are undergoing long- 
term tests for possible radiation poison- 
ing. a condition that could result in 
genetic damage or cancer. Although 
Mexican authorities have been playing 
down the crisis, the people of Ciudad 
Juarez are  the potential victims of expo- 
sure to dangerous levels of radiation. 

The sequence of events that led to the 
disaster began last November. Sotelo, 
then a 535-a-week hospital electrician 
with a f 2 d y  of three. took a milk bottle- 
size, stainless-steel canister from the hos- 
pitzi‘s warehouse. Solelo says hospital ad- 
ministrators had given him permission to 
sell leftover utensils for scrap. H e  heaved 
the canistcr into the back of a hospital 
truck and hauled i t  to a local junkyard, 
%.here a dealer gave him 510 for it. Unfor- 
tunately, Solelo and the dealer were un- 
aware that the canister was pan  of a radi- 
ography machine and  contained a 
capsule that held approximately 6,000 
pinhead pellets of cobalt 60, a powerful 
isotope used in the treatment of cancer. 
b t e r .  at some undetermined point, the 
capsule in the canister broke open; hun- 
dreds of pellets were subsequently scat-  
tered throughout the truck and the j u n k -  
yzrd. E\,en the junkyard’s paperwork 
laier proved to be radioactive. Many of 
the p l le t s  in the dusty lot u’ere pulverized 
and mixed up u,ith the heaps of mela1 I scrap. 

O \ e r  rhe ne.x[ tu0 months. 20 junk- ’ , <  vE:d w r k e r s  u’rre e:,posd to various lev- 

cores ofpeople to radiation 
:Is of radiation. According to docton, a t  
least four of these men received very hjgh 
doses. TWO of the four absorbed 100 times 
the m a h u m  amount of gamma rays 
that U.S. nuclear workers are aLlowed to 
receive in an entire year. One of the pair 
has sore gums; the other suffered nose- 
bleeds. Says one investigating doctor: 
“Their chances of developing cancer a re  
probably pretty good.” The junkyard la- 
borers are not the only ones at  risk. The  
heavily contaminated truck that Sotelo 
had driven sat idle for two months on a 
narrow street in the town’s crowded Bel- 
lavista neighborhood. (The vehicle was 
later removed to a compound near Juirez, 
and then to an isolated area 20 miles from 
the city.) “Children played on the truck,” 
says Sotelo. “People would stand beside it, 
talking, and lean back on it.’’ 

The  area of hazard grew even wider as 

Sotelo and his two sons at home in Juarez 

The long-ierm exec!s ore a puzzle.  

radioactive scrap from the junkyard was 
:ransported to two Mexican foundries, 
m e  in Ciudad Juarez, the other 220 miles 
jouth in Chihuahua. According to J& 
Antonio Rotonda of the Mexican Nuclear 
Comnission, radioactive pellets that had 
adhered to sciaps in the truck feu off en 
route lo Chihuahua, and eight pockets of 
:ontarnination have been discovered be- 
tween the two cities. 

Ln a Ciudad Juarez foundry, the scrap 
was turned,into table pedestals that were 
shipped .across the border but later 
tracked down. US. ofiicials say they are 
almost certain that all of the Contaminat- 
ed legs were returned to Mexico. In Chi- 
huahua, the junkyard material was con- 
verted into steel reinforcing rods, and 
according to Mexican officials, about 500 
tons of this hot steed were shipped to the 
U.S. The rods were used in the construc- 
tion of a t  least two houses near Farming- 
ton, N. Mex., and the owners had to re- 
place their radioactive foundations. An 
additional 3,500 tons of steel remained in 
Mexico. Thus far, 30 tn 40 houses built 
with the contaminated metal have been 
found in four Mexican cities. 

Many of the residents of Ciudad 
Juarez a re  both bewildered and resentfd. 
Some citizens do not understand what ra- 
diation is. Notes Sotelo’s wife Alicia: 
“ D o w n  a t  the laundry, people asked the 
owner to keep me from going in. They 
thought 1 had some sort of contagious dis- 
ease.” To complicate matters, Mexican 
authorities .have been reluctant to tell 
t h p e  who may have been exposed to radi- 
ation what the consequences might be. 
Says Sotelo: “They’ve said it could have 
long-term effects, but they haven’t said 
what those e5ects are.’’ 
’ RobErto Trevino, the technical secre- 
taiy of Mexico’s National Nuclear Safety 
and Safeguards Commission. stresses that 
“there a no danger now.” Nonetheless, 
two, technicians are still searching for ra- 
dioactive material on the Chihuahua- 
Ciudad Juarez highway, and the U.S. De- 
partment of Energy has conducted an au-  
borne scan of the contaminated areas. 
The accident, is a symptom of a larger 
problem, insists Antonio Ponce, a repre- 
sentative of Mexico’s Nuclear Workers 
Union. H e  charges that the nuclear com- 
mission has been lax in cracking down on 
firms rhat handle radioactive material 
carelessly. Responds Trevino: “Their ac- 
cusations are unfounded. The commission 
has technically done what it could.” 

The U.S. Nuclear Regulatory Corn- 
inission has also launched a n  rnquiry intc 
the incident. While the uncertainly h- 
gers, Me+can engineen continue to clean 
up the junkyard. laboriously clearing 
auray the top layer of soil. But not even 
such a thorough scouring will sufice IC 
sweep away the fears of Sotelo and hi: 
neighbors. -By R ichardSien~d.  Repwledbi  
Matt  PritchardICiudad Judrez and Cai  
Seekamp/Mexico City 

TIME. h f A Y  14. 1934 
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APPESDIX B 

F Z U N I O N  D E  P L P A E 2 C I O N  D E  L A  i X V E S T I G > - C I O N  P. LARGO P L A Z O  

S O B R E  L A  S A L U D  DE: LA P O B L A C I O N  E X P U E S T A  ACCIDENTRLI .1ENTE 

A R P D I A C I O N E S  DE COBALTO 6 0  E N  EL N O R T E  D E L  P A I S .  

O R D E N  D E L  D I A  

1O:OO A . M .  

10:30 A.M. 

'. U : O O  A.M. 

1 2 : O O  A.M. 

12:20 P.M. 

Present ic i6n d e  critcrios y acciones de k e s -  

ticzci6n rclaciomdos con el tma de la  reimidn. 

Dr. S q i o  E s t r a d a  0. 
D i r e c t o r  Ce~el-a1 de Invcsticpci6n de  10s 
+;~ztos 221 Whimte en la Salu?. - r  

D i s m s i b n  con ICs participntes. 

R E C E S O  

X e i n i c i o  de di-xxssi6n concurrente a1 cstzhleci-- 
mienL& de rezmcniaciones d x - e  las acciones dc- 
kves t igac i6n  ciait if ica a real izar .  

* ~e e-ra q e  l a  reuni6n terrrinz a l a  1:45 P.N. 

m ciiso n e c e s x i o  r x x k l a  1-&r un reinicio de  -- 
d i s x s i o x s  a F-rtir Se las 4 : O O  P.M. p r a  tenni - 
ra- a 12s 5:30 P.N. 

/ 
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UPEhQIX C 

RADIATION SURVEY POINTS 35 A R O W D  TRUCK 
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APPENDIX E 

REUNION DE PLANEACION DE LA IIWESTIGACION A LARGO PLAZO 
SOBRE L A  SALUD DE La POBLACION EXPLJESTA ACCIDENTALMENTE 

A RADIACIONES DE COBALTO 6 0  EN EL NORTE DEL PAIS. 

D r .  S e r g i o  E s t r a d a  0. 

D i r e c c i d n  G e n e r a l  d e  I n v e s t i g a c i 6 n  de 
10s E f e c t o s  d e l  Ambiente en l a  Sa lud .  

. Coordinador  

A S I S T E N T E S  

D r .  C a r l o s  Annendariz  

I n s t i t u t o  Mexicano d e l  Seguro S o c i a l  

Dr : - I€a lo-Barrag%.  

Organ izac idn  Panamericana d e  l a  Sa lud .  

D r .  GermSn Corey 

Organ izac idn  P a n a m e r i c a n a - d e - l a  Sa lud .  

D r .  Glynn Ca ldwe l l  

Envi ronmenta l  H e a l t h  Ocupa t iona l  C e n t e r  C.D.C. 
A t l a n t a  U.S .A .  

- 

D r .  A l f r e d 0  Carboney C a s t e l l a n o s  
D i r e c c i d n  G e n e r a l  d e  1 n v e s t i g a c i 6 n  d e  10s Efectos d e l  
Ambiente e n  l a  Sa lud ,  S . S . A .  

D r .  Ped ro  Castro 
I n s t i t u t o  d e  Segur idad  y S e r v i c i o s  S o c i a l e s  p a r a  10s 
T r a b a j a d o r e s  d e l  Es t ado  (I .S.S.S.T.E.)  

Ffs. Enr ique  Pe rnsndez  D l a z  
D i r e c c i 6 n  Genera l  de '  Saneamiento Bss i co  y Ocupacional ,  
S.S.A.  

D r .  Maur i c io  Garc fa  S a i n z  

I n s t i t u t o  Mexicano d e l  Seguro S o c i a l  

Ing .  Hugo HernSndez Hern6ndez 

D i r e c c i 6 n  Genera l  d e  S e r v i c i o s  Coordinados d e  Sa lud  
X b l i c a  en 10s E s t a d o s ,  S . S . A .  



DR. K a r l  Hubner 

Oak Ridge Associated Universit ies,  Tennessee, U . S . A .  

Ing. J u l i o  Roberto a'imgnez 
Organizaci6n Panamericana de l a  Salud. 

D r .  Ruben Lisker 

I n s t i t u t o  Nacional de  l a  Nutrici6n, S . S . A .  

D r .  Daniel L6pez F e r r e r  

Direcci6n General de Asuntos In-ernacionales,  S .S .A.  

D r .  Jo rge  Maisterrena 37. 

I n s t i t u t o  Nacional de  l a  Nut r ic iSn ,  S . S . A .  

D r .  Roberto Mass E. 
I n s t i t u t o  de Seguridad y Serv ic ios  Socia les  para 10s 
Trabajadores d e l  Estado (1.S.S.S.T.E.) 

D r .  Osvaldo Mutchinfck 

I n s t i t u t o  Nacional de  l a  Nutrici6n, S.S.A. 

'' Dra. Teresa Nfifiez 

D i r e c c i 6 n  General de  Saneamient-Bdsico y Ocupaciona1,S.S.A. 

Ing. Jose Rad1 O r t T z  Magafia 

Comisi6n Nacional de Seguridad Nuclear y Salvag-uardiasi. 

D r .  Herbert  Ortega 

Organizaci6n Panamericana d e  l a  Salud, E l  Paso, Texas. 

L i c .  A l i c i a  Pizano 

Sec re t a r f a  de Relaciones a t e r i o r e s .  

D r .  Jorge Rend6n- 

Direcci6n Generai de .Epidmiologla,  S. S.A. 
- 

D r .  Fabio Salamanca G.  

Hospital  d e  Ped ia t r f a ,  S.S.A. 

Fls. Bernard0 Si lva  Perndndez d e l  C.  

Direcci6n General de Invest iaaci6n de 10s Efectos  d e l  
Ambiente en l a  Salud, S . S . A .  



Ing . Enrique To l iv i a  Melendez 

Direccidn General de Saneamiento Bdsico y Ocupacional, 
S.S.A. 

Direccidn G e n e r a l  de Inves t igac i6n  de 
10s Efec tos  d e l  Ambiente en la Salud. 

Boulevard Manuel Avila Camacho N o .  164-9o.Pis0, 
C o l .  Lomas de Chapultepec, 

1 0  de mayo de 1984. 
10:30 A.M. 
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