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Dear J i m :  

E n c l o s e d  i s  Ed H a s k e l l ' s  t r i p  r e p o r t  a b o u t  t h e  m e e t i n g  i n  
E l  P a s o ,  T e x a s  t o  p l a n  r e s e a r c h  on  t h e  J u a r e z  c o b a l t - 6 0  a c c i d e n t .  

E d ' s  c o n c l u s i o n  w a s  t h a t  m e a s u r e m e n t s  in t h e  v i c i n i t y  of t h e  
a c c i d e n t  a r e  t e c h n i c a l l y  f e a s i b l e  s o  t h e y  c a n  be u s e d  t o  c h e c k  
t h e  t h e o r e t i c a l  m o d e l s  of  d o s e s  d e l i v e r e d  a n d  c a n  b e  c o r r e l a t e d  
w i t h  b i o l o g i c a l  m e a s u r e m e n t s  on  p e o p l e .  A l t h o u g h ,  t h e  p o l i t i c a l  
c o m p l i c a t i o n s  a r e  g r e a t ,  t h e y  a r e  n o t  i n s u p e r a b l e .  

H a n s o n  a t  t h e  P a n  A m e r i c a n  H e a l t h  O r g a n i z a t i o n  i n  
W a s h i n g t o n ,  D . C .  ( 8 6 1 - 3 2 0 0 1 .  

I h o p e  y o u  w i l l  h a v e  h a d  a c h a n c e  t o  t a l k  t o  D r .  G e r a l d  

W i t h  b e s t  r e g a r d s .  

S i n c e r e l y  y o u r s ,  

McDona ld  E .  W r e n n ,  Ph.D. 
D i r e c t o r  a n d  P r o f e s s o r  

E n c l .  

cc D r .  G e r a l d  H a n s o n  
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BUILDING 351 
SALT LAKE CITY. UTAH 84112 
(BM) s a i m  

Destination: El Paso Texas 
Dates: 1 /8/85 t o  1 / 1 0/84 C /I 

L 

Purpose of  Trip: 1 )  Attend Binational meeting in E l  Paso, Texas, regarding 

the Juarez Cobalt-60 accident. The meeting was sponsored by the Pan 

American Health Organization, E l  Paso Field Office. 2 )  Visit  s i te of 

radiation accident and survey neighborhod for presence of f i red brick 

suitable for  TL analysis. 

Objective of Meeting: ”Present available information and analyze 

proposals for follow-up studies of the exposed populations.” 

The meeting began at  9:00 AM on Wednesday, January 9th a t  the Exec-U- 
I 

Lodge in E l  Paso Texas. The agenda of the meeting is  included in Appendix 1 ,  

however a delay in distribution of the agenda t o  the Mexican participants 

resulted in a reduction of the scope of the talks scheduled for  the morning. 

L i t t le  data was presented, and only summaries given. 

The afternoon session included a discussion of the role of P.AH.0. in the 

coordination or implementation of any future studies, the role which the 

DOE/REACTS program could play, and the potential utility of the data t o  the 

DOE Radiation Accident Registries and Follow-up Program, and to  the EPA 

Human Health Risk Estimation Program. 
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Dosimetry rnrormatlon wnicn was Obtained upon dlscovery of tne acctdent 

was summarized by Dr. Burson together wi th  projected isodose plots 

(without building attenuation) of the area made using computer models 

(Appendix 3). A proposal for  future modeling was also presented by Dr. 

Burson. The capabilities of  the thermoluminescence laboratory and a brfef 

presentation of the techniques in use. (Outline in Appendix 4) followed. 

The remalnder of the alternoon was devoted to the Identlfication of 

scientif ic areas where human radiobioiqical data fs needed and problems 

associated w i th  various aspects of the proposed studies. 

The main emphasis of the closing summary centered on defining the 

mechanism through which future studies would be implemented. It was 

concluded that the various research proposals would have to  be presented to  

the Health Minister before any future action could be taken. 

Slte Survey: At the suggestlon of Dr. Hansen, moderator of  the meetlng, I 

approached Dr. Olachea (See participants l is t ,  Appendix 2) concerning the 

possibility of  visit ing the accident site. Dr. Olachea indicated that he would 

be happy t o  have me escorted through the area if I agreed not t o  approach 

any of the occupants of the area and did not take any photographs. However, 

it would be impossible t o  do it for at  least  several weeks due the the busy 

schedule of his department. The morning of January 10th I made a discrete 

and informal survey of the area by tax i  (see attached map in  Appendix 5, 

slides are belng developed) and detemlned that there were numerous 

buildings in the Immediate area bul l t  either partially or entlrely of  f ired 

brick. Many of  the butldings appeared t o  have been built wtthin the past 

I 
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several  years .  A trlp to the Junke Fen/& the junk yard where the Co-60 

was originally taken failed to reveal any sui table  samples.  It is possible 
that  ceramic  plumbing f lx tures  are located withing the concrete block 
butldfng ad jacent  to the funk yard, however this w a s  not confirmed. 
Porcelain f ix tures  in the Juarez  neighborhood near Aldema St. were  a l s o  not 
personally seen, however, their presence w a s  conf inned by Nexlcan 
s c l e n t i s t s  during the meeting the previous day. 

List o f  Appendicies 

AppendlX I ............................................ Agenda or P.AH.O. meeting 
Appendix 2 ............................................ L jst of Part Icipants 
Appendix 3 ............................................ Definition of Radiation Fields and Dose 

Assignments: Presented by Zolin Burson 
Appendix 4 ............................................ out1 ine or Radioblology Laboratory 

Presentation. 
Appendix 5 ............................................ .p of Accident SIte showing locatlons of 

some of the Wfck buildfngs, or buildfngs 
wlth brick omamentatfon. 



PROPOSED AGENDA 

BINATIONAL MEETING IN EL PASO, TEXAS REGARDING THE JUAREZ 

COBALT - 60 ACCIDENT SPONSORED BY PAHO FIELD OFFICE, EL PASO 
a .  

9 JANUARY 1985, EL PASO, TEXAS 

OBJECTIVE: 

PRESENT AVAILABLE INFORFlATION AND ANALYZE PROPOSALS FOR 

FOLLOW UP STUDIES OF THE EXPOSED POPULATION. 

1. OPENING OF THE MEETING: 

Dr. Herbert  H. Ortepa. Chief Field Office El Paso. 

n. ORGANIZATION OF THE STUDIES W MEXICO. 

Dr. Enrique Piiia Garza, Dr. Feiipe Hurtado Mendialdua. 

A .  Available support  

E. Responsible organizations 

C. Other Aspects 

Il l  PRESENT MEDICAL STATUS REPORT, Dr. Rafael  Olachee 

A. Clinical effects. 

B. Reproductive outcome. 
C. Epidemiologic roster. 
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N PRESENT SCIENTIFIC STATUS OF ENVIRONMENTAL AND INDIVIDUAL DOSIMETRY. 
Dr. R. Magafia and o t h e r  Heal th  Physicists. 

A) Physical. 
B) Biological. 

1. Cytogenetics.  
2. Molecular genetics. 
3. Sper m a t  ology. 
4. Reproduct ive performance. 

V FOLLOW-UP AND PERCEPTION OF FUTURE NEEDS FOR ASSISTANCE. Dr. E. Pina 
Garza  and others. 

A F T E R N O O N  

VJ POSSIBILITIES FOR COOPERATION IN THE MEXJCAN INVESTIGATION OF THE 
JUAREZ ACCIDENT. 

A)  PAHO - Dr. G. Hanson, Dr. H. OrteRa. 

B) 

C )  

The DOE/REACTS prcgram' and t h e  PAHO - Western Hemisphere Radiation 
Pathology C e n t e r  - Dr. C.C. Lushbaugh. 
The DOE Radiat ion Accident Registries and Follow-up Program. Dr. S. Fry, 
Dr. C.C. Lushbaugh. 

D) The EPA Human Health'Risk Estimation Program - Dr. P. Voytek. 

W A PROTOCOL FOR A STUDY FOR INDMDUALlZING RADIATION EXPOSURE 
ESTIMATES- Dr. Z. Burson, Dr. E. Heskell. 

Vm SCIENTIFIC AREAS WHERE HUMAN RADIOBlOLOGY DATA IS NEEDED. 

A )  

B) 
C )  

Cytogenetics - Biologic dosimetry - Di.. R. DuFrain, Dr. A. Carrano. 

filolecular g e n e t i c  damage - Dr. R. AIbertini. 

Reproductive ou tcome  - DF . S. Selevan. Df . P. Voytek. 

1X OTHER AVATLABLE HELP IN PROBLEM AREAS. 
A )  Epidemiology - Problems associated w i t h  studying human population. Dr. J. Schull. 

1. 

2. 

Follow-up t o  discern l a t e  gene t i c  e f f ec t s  - Dr. J. Schull. 
Follow-up to  discern other  late stocastic e f f ec t s  - Dr. S. Fry. 

B) Estimation of human health risks - Dr.P. Voytek. 

C) Radiation Pathology surgical and necropsy consultation and assistance. 
Dr. C.C. Lushbaugh. 
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X SUMMARY. Dr. E. PiAa Garza, Dr. G. Hanson and others. 

Generalizations derived from the  meeting. 

A) Mexican leadership role. 

B) What seems possible to do with and without U.S. assistance. 

C) What can be realistically hoped for in the near term and distant future? 

XI CLOSING REMARKS. 
Dr. Herbert H. Ortega. 



BINATIONAL MEETING REGARDING THE CD. JUAREG COBALT 60 ACCIDENT 

REUNION BINACIONAL SOBRE ACCIDENTE DE COBALT0 60 EN CD, JUAREZ 

PAHO/OPS FIELD OFFICE - ELPASO, TEXAS 
' 

; I  , -  - 
JANUARY 9,1985 f. 

LIST OF PARTICIPANTS 

MEXICO . . .  
Dr. Armando Alarc6n Domhguez 
Jefe, Departamento Cli'nicc 
instituto Mexicano del Seguro 

Unidad Familiar No. 47 
La ChaveAa Tel. 7-77-55 
Cd. Judrez, Chih. 

Social (IMSS) 

Sr. Enrique Arias Cereceres 
Represer.tante Gobernador del 

Estado de Chihuahua 
Mariscal y 16 de Septiembre 
Cd. Judrez, Chihuahua 
Tel. 2-33-09, 4-72-98 

Dr. Everardo Cervantes Velo 
Jefe de la oficina de Medicina 

Centro de Salud "A" 
J O S ~  Mart: y Paseo Hidalgo 
Cd. Judrez, Chih. 
Tel. 3-53-03 

Preve r: t i va , Sdu bri dad Federal 

Dr. Rayrnundo de Luna Mora 
M C d i c 0, Ins t i t u  t o Me xi ca no 

del Seguro Social (IMSS) 
Cd. Juhrez, Chih. 
Tel. 4-78-17 

Dr. Hugo Herndndez Herndndez 
Jefe, Depto. de Coordinaci6n de 

Pueble 1 43, 40. Piso 
Colonia Roma 
hlkxicc, D.F. 
Tel. (905) 525-2840 

Dr. Felipe Hurtado Mendialdua 
Asesor del Director General. 
Direcci6n Geceral de Investigacih de 

BoulevArd A. Camacho No. 164,  90. Pisc. 
Col. Lomas de Chepultepec 
11000 blCxico, D.F. 
Tel. (905) 250-9800 

Visitas T6cnicas y Capacitacih, S.S.A 

Efectos del Arbiente e n  la Salud-S.S.A. 

1005943 

r - _  

- LISTA DE PARTICIPANTES I 

Dra. Maria Guadalupe JimCnez Fierro 
Jefe de Atenci6n Mgdica, S. S. A. 
Cectro de m u d  "An 
J o d  Marti y Paseo Hidalgc 
Cd. Ju&ez, Chih. 
Tel. 6-47-46 

Dr. Jesk Armando JimCnez Gutihrrez 
Epiderni6log0, instituto Mexicano 

Porvenir No. 7432 
Tel. 7-77-55, Ext. 172 

del Seguro Social (IMSS) 

Dr.. JosC Loera 
Mkdico Internista, Institu to 

Mexicano del Seguro Social 
(IMSS) 

Cd. Juirez, Chih. 
Tel. 7-77-55 (Or 542-8271 in  El Paso) 

Dra. Ana Isabel Longoria S. 
Epidemiblogo, Insti tu to  Mexicano 

dcl Seguro Social (IMSS) 
L'nidad Mkdico Familiar No. 46 
Zona Pronaf 
Cd. Juirez. Chih. 
"el. 3-32-40 

Dr. Gustavo Molina 
Jefe de Area, 

Rad. Protection" 
Insurgentes Sur 1806 
Mkxioc, D. F. 
Tel. ( 9 0 5 )  534-8512 

"Nuclear Fuel Cycle 

Dr. Rafael Olachea S. 
Director, Centro de Salud "A", S. S. A. 
Jo& hIarti y Paseo Hidalgo 
Cd. Judrez, Chih. 
Tel. 3-52-18 



, 

Dr. Enrique Piiia Garza 
Director General, Direcci6n General de 

Investigaci6n d e  10s Efec tos  del Ambiente 
en la Salud - S. S. A. 

Blvd. Manuel A. C a m a c h o  No. 164, 90. Pi 
Col. Lomas d e  Chepu l t epec  
11000 MCxico, D.F. 
Tel. (905) 250-9800 

D r. Reynaldo Ramos  Varela 
Jefe, Servicios Cocrdinados de Salud 

Pliblica en'el  Estado d e  Chihuahua 
Ave. Revoluci6n y Col6n s /n  
Chihuahua, Chih. 
Tel. 5-91-40 

Dr. J. lllanuel Riviera C. 
MCdico, lnst i tuto Mexicano 

del Seguro Social (IMSS) 
V. Fuentes s in  nGmero 
Cd. JuEirez, Chih. 

Sr. Ignacio Siller Torres  
Representante del Gobierno 

del Estado d e  Chihuahua 
Cd. J u b e z ,  Chihuahua 
Tel. 2-33-04 

Dr. Tomas Arturo Trejo Cast i l lo  
Ensefianza e I n v e s t i g a c i h  
Insti tuto l les icano  del Seguro 

.4v. l 'aientin Fuentes s!n 
Crj. Judrez. Chih. 
Tel. 7-77-55 

Social (IXISS) 

Enf .  Meria Trinidad Pizaria Y. 
J e f e  de Enferneras .  
J u r i s d i c c i h  Sanitzria No. I1 
J o ~ e  l l a r t i  y Paseo Hidalgc 
Cd. Juarez.  Chih.  
Tela 6-47-46 

U. S. A. 

Zolin Burson 
Scientific Specialist 
EG&G/EM 
P. 0. Box 1912 
Las Vegas, Nev. 89125 
PH: (702) 295-0162 
FTS PH: 575-0162 

Dr. John L. Bradley 
Regional Medical Director  
Public Health Region 3 
Texas S t a t e  Department of Heel th  
2300 East Yandell Blvd. 
P.O. Box 10736 
PH: (915) 533-4972 

Russell J. DuFrain 
Program Director Cytogenetic,  

Oak Ridge Associated Universities 
Oak Ridge, Ten. 37831 

Shirley A. Fry 
Director, Center  for E p i a e m i o l o g  Research 
Oak Ridge Associated Vniversiries 
Oak Ridge, Ten. 37831 
PH: (615)  576-3480 

Developmental and Reproductive Toxicology 

PH: (615) 576-3075 

Edwin H. Haskell 
Thermoluminescence Laboretory 
Radiobiology Blag. 351 
University of Utah 
Salt  Lake, Clty. Utah 8411: 

C. Lushbaugt; .  51.3. 
C h  ief. Raeiation llec'icine 
R a c!i E t i on Ern erge n r-: .i ' 5  i s t an c E Cent  e r 
Oak Ridye. J P ~ R .  . ? 7 6 2 3  
PII: (6151 5'76-:12'1 

PH: (801) 581-8982. 581-6EDG 

Dr. Laurence N. !dickey. 11.2. 
Director. 3 Paso CilytCour:::: 

Health l2eptirtmer.t 
2 2 2  S .  Carnpbe!l St .  
El Paso. Texek -9DUl 
PH: (915)  511-4305 

Sherry Selevan 
EDidemiologist, R E . ?  G. 
En v I ron mental Prc t e CI : on ire r. cq.- 
\$'as hinqf on. D.C. 
P f l :  (202)  383-7303 

' I  
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PAHO/OPS * 

Dr. Herbert H. Ortega 
Chief ,  Field Office/  
US.-Mexico Border 
Pan American Health Organization 
6006 N. Mesa, Suite 700 
El Paso, Texas 
PH: (915) 581-6645 

Dr. Gerald Hanson 
Radiation Specialist 
Pan American Health 0 rg an i za t i on 
525, 23rd. Street ,  N.W. 
Washington, D.C. 20037 
PH: (202) 861-3200 

Ing. Julio Roberto Jimgnez Rubiano 
Ingeniero Saniterio 
Organizaci6n Panamericana de  le Salud 
Homero 418,  3er. Piso 
MCxico. D.F- 
Tel. (905) 254-2033 

Dr. C&ar A. Mendizabal hlorris 
Epidemiologist. 
Pan American Hpdth Organization 
6006 E;. 3lesa. Suite 700 
El Paso. Texas 
PH: ($15) 581-6615 
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DEFINITION OF RADIATION FIELDS AND DOSE ASSIGNMENTS 

M E X I C O  6oCo INCIDENT - 1983/1984 

BY 

ZOLIN G. BURSON 
EGCG Energy Measurements, Inc. 

P.O. Box 1912 M/S 0 1 2  
Las Vegas, Nevada 89125 

Suggestions Made To The 
PAN AMERICAN WORLD HEALTH ORGANIZATION 

January 9, 1985 
E l  Paso. Texas 



D E F I N I T I O N  OF R A D I A T I O N  F I E L D S  AND DOSE ASSIGNMENTS 

M E X I C O  6oC0 I N C I D E N T  - 1983/1984 

BY 

Z o l i n  Burson, EGBG/EM 

The subject  I would l i k e  t o  d iscuss concerns the  d e f i n i t i o n  of 

r a d i a t i o n  f i e l d s  and dose assignments subsequent t o  a medical f o l l ow-up  

study ( i l l u s t r a t i o n  #l ) .  I n  o rde r  f o r  a medical fo l low-up o f  exposed 

i n d i v i d u a l s  t o  be meaningful ,  dose assignments must be as accurate as 

poss ib le  w i t h  the  l e a s t  unce r ta in t y .  Dose assignments, i n  t u r n ,  depend on 

d e f i n i n g  the  r a d i a t i o n  f i e l d s  i n  areas where i n d i v i d u a l s  l i v e d  and worked. 

The suggestions I w i l l  be making a re  t h e  same ones I would make if t h i s  

i n c i d e n t  happened i n  my community i n  t h e  Uni ted States. 1 am n o t  informed 

on what has been accomplished o r  what has been.stud ied t o  date concerning 

t h i s  i nc iden t .  Therefore, some o f  what I am going t o  suggest o r  present t o  

you  may have a l ready been accomplished. Therefore, please take  t h i s  i n t o  

account i n  my presentat ion.  

The f i r s t  se r ies  of i l l u s t r a t i o n s  concern some c a l c u l a t i o n s  I d i d  

several months ago f o r  Drs. Hubner and Lushbaugh, of t h e  O a k  Ridge 

Associated U n i v e r s i t i e s .  

As you know, t h e  p ickup c o n t a i n i n g  severa l  6oCo p e l l e t s  was assumed t o  

be parked a t  two l o c a t i o n s  a long Ignac io  Aldamo S t r e e t  i n  N o r t h  Juarez, as 

shown i n  i l l u s t r a t i o n  R2. The p ickup w a s  assumed t o  be parked a t  l o c a t i o n  

' A '  f o r  one week and a t  l o c a t i o n  ' B '  f o r  7 weeks. 
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Radiat ion measurements were made by the Mexican o f f i c i a l s  a t  severa l  

l o c a t i o n s  i n  and around t h e  p ickup t o  de f i ne  the r a d i a t i o n  l e v e l s ,  as shown 

in i l l u s t r a t i o n  13. Note t h a t  t h e  r a d i a t i o n  l e v e l s  on t h e  l e f t  s i d e  o f  t h e  

t r u c k  were much h ighe r  than along the  r i g h t  s ide,  p r i m a r i l y  because 

concrete s lag  i n  the  back o f  t h e  pickup provided s h i e l d i n g  i n  t h a t  

d i  r e c t i  on. 

Using these measurements, I c a l c u l a t e d  t h e  i n t e g r a t e d  exposure isodose 

contours surrounding t h e  two l o c a t i o n s  based upon t h e  i n d i c a t e d  assumptions 

i n  i l l u s t r a t i o n  64. It should be noted t h a t  t h e  e f f e c t i v e  6oCo a c t i v i t y  i n  

t h e  pickup i s  no t  c e r t a i n .  

110 c u r i e s ,  depending on how one i n t e r p r e t s  these measurements. Other 

I t  cou ld  be as low as 65 c u r i e s  or as h i g h  as 

considerat ions i nc lude  measurements made by Greg Yuhas of NRC a t  a l o c a t i o n  

80 meters from t h e  t r u c k  when . i t  was parked a t  i t s  temporary storage 

l o c a t i o n .  I have chosen 80 c u r i e s  as the  most probable, based on these 

measurements surrounding t h e  pickup. 

The r e s u l t i n g  c a l c u l a t i o n s  a re  shown as  contours i n  t h e  next 

i l l u s t r a t i o n  ( U 5 ) .  Note t h a t  these contours assume no s h i e l d i n g  by 

s t ruc tu res .  Obviously, t he  presence of  s t r u c t u r e s  would g r e a t l y  modify t h e  

contours. Nevertheless, they do show the  extent  o f  homes t o  be tagged f o r  

the study. 

The next  i l l u s t r a t i o n  (#6) i s  a c lose-up of  t he  contours and s t r u c t u r e s  

surrounding the  two l o c a t i o n s  of t h e  pickup. 

contour,  assuming no s h i e l d i n g  of  t h e  s t ruc tu res .  I t  extends into t h e  

b u i l d i n g s  on both s ides o f  t h e  s t r e e t  f o r  n e a r l y  a f u l l  b lock.  

Note t h e  e x t e n t  o f  t h e  175R 
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I have assumed t h a t  t h e  s t r u c t u r e s  have block wa l l s  r a t h e r  than wooden 

frames. 

modi f ied by var ious k inds  o f  Sh ie ld ing  ma te r ia l .  The most probable 

m a t e r i a l  i s  a c i n d e r  b lock w a l l  covered w i t h  stucco, mod i f y ing  t h e  f i r s t  

contour  t o  a value of 95R. 

The next  i l l u s t r a t i o n  (#7) shows t h e  value o f  t h e  f i r s t  con tou r  as 

The next  i l l u s t r a t i o n  ( X 8 )  shows the i n t e g r a t e d  exposure as a func t i on  

o f  d i s tance  from t h e  source w i t h  some s h i e l d i n g  modi fy ing t h e  curve. The 

i n t e g r a t e d  exposure i n s i d e  t h e  f i r s t  row of houses on t h e  east  s i d e  o f  t he  

s t r e e t  cou ld  be between 100 and 700R f o r  t he  e n t i r e  block.  The exposure 

i n s i d e  the  houses on t h e  west s i d e  o f  the s t r e e t  would be about t h e  same, 

al though i t  i s  more d i f f i c u l t  t o  ca l cu la te .  

the houses bu t  the r a d i a t i o n - l e v e l s  were smal ler  on t h a t  s ide  o f  t h e  

pickup. F o r  exposure i n s i d e  these houses, we must cons ider  r a d i a t i o n  

sca t te red  by the  a i r  and the  w a l l  as  w e l l  as r a d i a t i o n  p e n e t r a t i n g  d i r e c t l y  

The pickup was much c l o s e r  t o  

through the  w a l l  ( i l l u s t r a t i o n  19 ) .  

Based on these c a l c u l a t i o n s ,  Dr.  Hubner and I roughly  est imated t h a t  

there may be 50 people who received 50 rems o r  more and 200 people who 

received f r o m  5 t o  50 rems ( i l l u s t r a t i o n  # l o ) .  

C e r t a i n l y ,  many r e s i d e n t s  i n  the area where the  p ickup was parked 

received a s i g n i f i c a n t  dose o f  r a d i a t i o n .  They were no t  t h e  o n l y  ones, 

however, a s  t h e  next i l l u s t r a t i o n  ( t l l )  i n d i c a t e s .  A l l  exposed persons 

should be i nc luded  i n  t h e  medical fo l low-up study. 

1005949 
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As I mentioned before,  I do n o t  know exac t l y  what has been accomplished 

t o  date, bu t  1 would recornend t h e  f o l l o w i n g  (see i l l u s t r a t i o n  112): 

f e a s i b i l i t y  study t o  see i f  i t  i s  poss ib le  t o  c a r e f u l l y  de f i ne  r a d i a t i o n  

f i e l d s  and assign accurate doses t o  i n d i v i d u a l s .  

o f  t he  r a d i a t i o n  f i e l d s  as they e x i s t e d  i n  t ime and space; and ( 3 )  an 

assignment of doses t o  i n d i v i d u a l s  w i t h  u n c e r t a i n t i e s  attached. If these 

th ree  i tems are success fu l l y  completed, then a medical fo l low-up w i l l  be 

meaningful. I w i l l  d iscuss each i t e m  i n  more d e t a i l  i n  t h e  f o l l o w i n g  

i 11 us t ra t i ons .  

(1) A 

( 2 )  A c a r e f u l  d e f i n i t i o n  

The f e a s i b i l i t y  study should determine i f  i t  i s  poss ib le  t o  c a r e f u l l y  

d e f i n e  r a d i a t i o n  f i e l d s  and assign accurate doses t o  i n d i v i d u a l s  (see 

i l l u s t r a t i o n  #13). 

should be est imated c a r e f u l l y ;  

can be made w i t h  s u f f i c i e n t  accuracy. The f e a s i b i l i t y  o f  t r a c k i n g  exposed 

people and a c o n t r o l  group f o r  a l ong  pe r iod  o f  t ime should a l s o  be 

evaluated. 

The number o f  people exposed t o  h i g h  dose l e v e l s  

I t  should be determined i f  dose assignments 

I n  d e f i n i n g  the  r a d i a t i o n  f i e l d s  created by the ‘OCo sources, 1 

recornend t h a t  act ions be taken as shown i n  i l l u s t r a t i o n  t 1 4 .  I w i l l  

d iscuss each one of these i n  d e t a i l .  

It would be des i rab le  t o  account f o r  the source a c t i v i t y  as a f u n c t i o n  

of  t i m e  and p lace ( i l l u s t r a t i o n  115). 

t o  know e x a c t l y  how many c u r i e s  remained i n  the pickup and where t h e  p i ckup  

was l oca ted  every hour o f  every day. 

r e s t  o f  t h e  p e l l e t s .  

For example, i t  would be d e s i r a b l e  

The same concept would a p p l y  t o  t h e  

4 



Since t h e  source s t r e n g t h  a t  d i f f e r e n t  l o c a t i o n s  i s  determined by 

inst rument  measurements, i t  would be d e s i r a b l e  t o  t race  t h e  inst rument  

c a l i b r a t i o n s  t o  a common standard, such as t h e  Nat ional  Bureau o f  Standards 

i n  t h e  Uni ted States ( i l l u s t r a t i o n  t 1 6 ) .  

With recent  techniques developed i n  t h e  U.S., i t  i s  poss ib le  t o  measure 

doses as low as 10 rads d e l i v e r e d  t o  b r i c k s  o r  ceramics by thermolumine- 

scent measurements made on t h e  e x i s t i n g  b u i l d i n g  ma te r ia l s  which were 

exposed. 

appl ied,  these measurements would c o n t r i b u t e  g r e a t l y  i n  r e c o n s t r u c t i n g  t h e  

r a d i a t i o n  f i e l d  and source l oca t i ons .  

measurements a re  given i n  i l l u s t r a t i o n  U17.  

If s u f f i c i e n t  m a t e r i a l s  e x i s t e d  and i f  the technique c o u l d  be 

Steps t o  ob ta in ing  the  TLD 

Perhaps t h e  m o s t  impor tant  study suggested i s  a mock-up experiment as 

shown i n  i l l u s t r a t i o n  #18. I t  i s  suggested t h a t  a small  6oCo source be 

placed i n  a Datsun long  bed pickup, t h a t  i t  be p roper l y  sh ie lded t o  mock-up 

t h e  r a d i a t i o n  l e v e l s  around the  pickup, and t h a t  r a d i a t i o n  l e v e l s  be 

measured i n  t h e  homes nearby. 

r a d i a t i o n  l e v e l s  a s  low as 10 pR/h. Scaled up from 500 mCi t o  80 C i  and 

i n t e g r a t e d  over  7 weeks, 10 pR/h becomes about 2R which i s  s u f f i c i e n t  t o  

d e f i n e  any area where a person might  have received a 5 rem dose. 

I l l u s t r a t i o n  #18 o u t l i n e s  t h e  main i n g r e d i e n t s  o f  the experiment f o r  t h e  

p i ckup  parked i n  the  r e s i d e n t i a l  area. 

severa l  b locks  would be required. 

junkyard,  foundry, e tc .  Such experiments should be done c a r e f u l l y  and 

thoroughly  w i t h  a mock-up as exact  as p o s s i b l e  and w i t h  a s  few compromises 

as p r a c t i c a l .  

Accurate measurements could be made of 6oCo 

Measurements i n  homes c o v e r i n g  

S i m i l a r  experiments could  be made i n  t h e  

5 



It would be d e s i r a b l e  t o  perform d e t a i l e d  c a l c u l a t i o n s  of r a d i a t i o n  

l e v e l s  us ing  the  best  known source terms and s t r u c t u r a l  components o f  t h e  

b u i l d i n g s .  

and mock-up experiments ( i l l u s t r a t i o n  R19). 

These c a l c u l a t e d  r e s u l t s  would supplement t h e  TLD measurements 

A f t e r  t h e  r a d i a t i o n  f i e l d s  have been de f i ned  as accu ra te l y  as poss ib le ,  

An u n c e r t a i n t y  should dose assignments can be made (see i l l u s t r a t i o n  f 2 0 ) .  

be assigned t o  each dose. 

I n  summary, f o r  a medical fo l low-up t o  be meaningful ,  dose assignments 

should be made a s  accu ra te l y  as poss ib le  w i t h  t h e  l e a s t  unce r ta in t y .  These 

dose assignments, i n  t u r n ,  depend on d e f i n i n g  t h e  r a d i a t i o n  f i e l d s  i n  areas 

where i n d i v i d u a l s  l i v e d  and worked. D e f i n i n g  t h e  r a d i a t i o n  f i e l d s  must be 

done c a r e f u l l y  and thoroughly  w i t h  as l i t t l e  compromise as poss ib le .  
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.H. Haskell Outline for El Paso Talk 1/9/89 
View Graphs 

1, Accident Dose - Total dose (TL) - Background dose 

2. D - TL - Age x (Beta + Gamma) 

3. Higher Doses, and interiaboratory comparison 

4. Lower Doses comparison with background 
measurements 

5 .  Dose- Depth profile in brick cores 

1 .  
2. 
3. 
4, 
5. 

-6. 
7. 
8. 
9. 

Core Drilling 
Core hole wlru ler  
Dosimeter Capsules 
Brass plug installed 
Brass plug removed showing cap rem0 
Close up of  brick cross section 
Buhler Saw 
Crusher, sifter, magnetic separator 
Unetched quartz 

10. Etched quartz 
1 1 I Vacuum pipette 
12. n reader 
13. CRT glow Curve 
14. Repaired brick 

ti31 

Cores of Different sizes, Tank tops, Date on Tank Top 
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WHERE 

D = Dose from trans i ent 
radiation source 

TL = Total dose measured 
with TL technique 

A = Age of sample a f te r  
firing 

8 = 8 component of dose-rate 

'If = 3 Component . of dose-rate 
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SAMPLE CODE A B C D 
UTAH OXFORD NARA NlRS 

1 99 102 100 110 

2 95 100 101 . --- 
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80 120 

Shielded sample 

ALL DOSES IN RADS TO QUARTZ 

I 0 0 5 9 l b  



js e 
C 
3 
0 u 
Q) 

C 
cn 
a, 
G 
V 
3 
n 

4 -  
7 0  
LD 
a 

0- 4 0  
0 m 

I T W  
m o  a 
E- m o  
;i 



Outside 

Outside 






