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September 4 ,  1985 

D r .  Dorothy Legarreta 
Administrative Director 
National Association of 

Radiation Survivors 
76 E l  Camino Real 
Berkeley, CA 94705 

Dear D r .  Legarreta: 

Enclosed, pleaee find a copy of the document requested i n  your 
letter of July 25 t o  Oak Ridge Associated Universities. Please 
note that this document has never been i 8 sued  a8 a "report," 
rather it was prepared as notes for a talk given a t  the meeting 
referenced in your latter. 

Sincerely, 

Wayne Range 
Assistant to Manager 
for Public Information 

Enclosure t 
As stated above 
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o Oak Ridge 

Universities Oak Ridge. Tennessee 37831 -01 17 
ai Associated Post Office Box 11 7 

August 9 ,  1985 

Mr. Wayne Range 
A M Information 
U. S. Department of Energy 
Oak Ridge, Tennessee 37831 

Dear Mr. Range: 

Enclosed i s  a copy of a reques t  received from Dorothy Legarreta.  
Ph.D., fo r  a document prepared by D r .  C. C. Lushbaugh under the O W - D O E  
con t r ac t .  We a r e  a l s o  enc los ing  a copy of t h e  document i n  question. 

We have no ob jec t ion  t o  your r e l e a s i n g  t h i s  document. However, it 
could be properly cha rac t e r i zed  as a n  intra-agency memorandum as t h a t  term 
is used i n  the  Freedom of Information Act. 

Sincerely yours, 

PMK:psr 

Enclosure w/ attachmen 

cc:  W. P. Snyder J" 
C. C. Lushbaugh 
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P l e a s e  s e n d  m e  t h e  r e p o r t  o f  t h e 1 9 8 2  D O E  W o r k s h o p ,  held in Rockville, MD., 
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Encouraged by such groups as t h e  A€C Advisory Comnittee f o r  Biology 

and Yedicine,  UN S c i e n t i f i c  Committee on E f f s c t s  o f  Atonic Rad ia t ion ,  t h e  

J o i n t  Congress iona l  Counnittee on Atomic Energy and t h e  Atomic Energy Labor- 

Management Advisory Committee, t h e  AEC D i v i s i o n  of Biology and Medicine 

began i n  1963 t o  implement a s t a f f  recommendation (AEC S t a f f  Paper 1136, 

June 27, 1963) t o  i n i t i a t e  a s tudy  t o  a s c e r t a i n  t h e  f e a s i b i l i t y  of 1) 

r e c o r d i n g ,  compil ing and ana lyz ing  i n  a uniform s y s t e m a t i c  manner d a t a  of 

o c c u p a t i o n a l  r a d i a t i o n  exposures  and h e a l t h  expe r i ences  of AEC and AEC 

c o n t r a c t o r  employees, and 2)  c o r r e l a t i n g  l i f e t i m e  h e a l t h  and m o r t a l i t y  

expe r i ence  of ... employees wi th  o c c u p a t i o n a l  r a d i a t i o n  exposure ..." ( I b i d ) .  

E a r l y  i n  1964 d i s c u s s i o n s  w i t h  U n i v e r s i t y  of P i t t s b u r g h  s t a f f  r e s u l t e d  i n  

e s t a b l i s h i n g  t h e r e  a one-year f e a s i b i l i t y  s t u d y  of c o r r e l a t i n g  t h e  l i f e t i m e  

h e a l t h  and m o r t a l i t y  exper ience  of  A E C  and AEC c o n t r a c t o r  employees. The 

U n i v e r s i t y  of P i t t s b u r g h  h i r e d  D r .  Thomas Mancuso, then  a s taff  member of 

t h e  S t a t e  of Ohio P u b l i c  Heal th  Department,  t o  be  t h e  p r i n c i p a l  i n v e s t i g a t o r  

a3c s tudy  manager. D r .  Mancuso r e c r u i t e d  D r .  Barkov Sanders ,  an a c t u a r i a l  

s t a t i s t i c i a n  wi th  t h e  S o c i a l  S e c u r i t y  Admin i s t r a t ion ,  and Allen Brodsky, h e a l t h  

p h y s i c i s t ,  t o  h e l p  wi th  t h i s  s tudy .  

During t h e  f i r s t  yea r  19 AEC f a c i l i t i e s  were v i s i t e d  and d a t a  e x p l o r a t i o n  

begun a t  Hanford, Oak Ridge, several uranium feed  m i l l s  of Manhattan Engineering 

D i s t r i c t  (MED), Nat iona l  Lead of Ohio and Mound Laboratory.  The Oak Ridge 

f a c i l i t i e s  were cons idered  t o  inc lude  "Y-12", t ' X - l O " ,  and "K-25" p l a n t s  and 

tje ?ED s t a f f s  of t h e  Un ive r s i ty  of  Chicago, Un ive r s i ty  of C a l i f o r n i a  (Berke ley ) ,  

E:? Columbia U n i v e r s i t v .  Since i t  was cons ide red  f e a s i b l e  on the  b a s i s  of t h e  

a v a i l a b i l i t y  and q u a l i t v  of the  r e c o r d s  exp lo red  t o  c a r r y  out  t h e  proposed s t u d y ,  

i t r a  c o l l e c t i o n  becar! i n  1965  (and i n  some cases merely r e s e r v a t i o n  and 
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s t o r a g e )  p r i n c i p a l l y  a t  Hanford, Oak Ridge,  Xonsanto (Mound), Mal l inckzodt ,  

and Na t iona l  Lead. A l l  MED p r o j e c t s  were e s t ima ted  as having  employed 

421,000+ per sons ,  b u t  more r e c e n t  a u d i t s  of  a v a i l a b l e  o r  s t o r e d  records  

sum t o  t h i s  number only i f  employees of  p o s t  MED-AEC s i tes  are inc luded .  

During t h i s  y e a r  t h e  Heal th  and S a f e t y  Labora tory  r e c o r d  system and t h a t  

of Savannah River P l a n t  s t o r e d  i n  du Pont H a l l  of Records were eva lua ted  

f o r  q u a l i t y  and completeness.  

Although a t  t h e  end of t h e  f i r s t  f i v e  y e a r s  t h e  recommendation was 

made t h a t  t h e  s t u d y  b e  au tho r i zed  t o  i n c l u d e  a l l  s i t e s ,  the f e a s i b i l i t y  

of do ing  t h i s  w a s  no t  e s t a b l i s h e d  nor  au tho r i zed .  The goal of  t h e  AEC 

Hea l th  and M o r t a l i t y  Study a t  t h a t  time (about  1969) was r e s t r u c t u r e d  t o  

p repa re  Hanford,  Oak Ridge, and Mound Lab f o r  a n a l y s i s .  However, as his- 

t o r i c  r eco rds  of  r a d i a t i o n  exposures  became a v a i l a b l e ,  i t  became i n c r e a s i n g l y  

appa ren t  t h a t  q u i t e  low l e v e l s  of  r a d i a t i o n  exposure had been achieved 

i n  AEC l a b o r a t o r i e s  and p l a n t s .  and t h e  p r o b a b i l i t y  of  demonst ra t ing  an 

a s s o c i a t i o n  between such low exposures  and such a l a t e  e f f e c t  as death from 

cancer  became ques t ionab le  u n l e s s  huge popu la t ions  became a v a i l a b l e  f o r  

a n a l y s i s ,  b u t  competing p r i o r i t i e s  for r e s e a r c h  funds  have l a r g e l y  prevented 

an  ep idemiologic  s tudy  expanded t o  inc lude  a l l  s i tes .  

By 1970 t h e  f e a s i b i l i t y  o f  doing a r e s t r i c t e d  s t u d y  w a s  considered t o  

have been " e s s e n t i a l l y  e s t a b l i s h e d " ,  and t h e  p o t e n t i a l  d u r a t i o n  of t h e  s tudy  

was es t ima ted  t o  extend w e l l  through t h e  1980 ' s .  During t h e  l a t e  1960's t h e  

in t e ragency  agreement was e s t a b l i s h e d  between AEC and SSA t o  determine v i t a l  
-. 

s t a t u s  of Hanford and Oak Kidge workers .  A s y s t e m  f o r  dea th  c e r t i f i c a t e  re- 

trielyal became t h e  major focus of t h e  Un ive r s i ty  of P i t t s b u r g h  group t h a t  

?.:as s e t  up i n  Oak Ridge .  This  group a l s o  worked c l o s e l y  wi th  o t h e r  da ta  

1111211 
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c o l l e c t i o n  and c o l l a t i o n  groups e s t a b l i s h e d  through f i e l d  o f f i c e  c o n t r a c t s  

a t  Hanford and Oak R i d g e  w i t h  t h e  Hanford Environmental  E f f e c t s  Foundation 

and t h e  Computer Sc ience  and Heal th  Phys ic s  D i v i s i o r s o f  t h e  UCC-Nuclear 

D iv i s ion .  Over t h e  next s i x  y e a r s  1400 h igh-dens i ty  t a p e s  con ta in ing  a l l  

a v a i l a b l e  employment d a t a  from t h e s e  p l a n t s  were c r e a t e d  by t h e  Oak Ridge 

UCC-ND s t a f f .  During t h i s  t i m e ,  l o n g e v i t y  a n a l y s e s  were undertaken l a r g e l y  

as exp lo ra to ry  s t u d i e s .  P o l i t i c a l  u rgenc ie s  and environment c o n f l i c t s  of 

t h e  early 1970's, t r i g g e r e d  l a t e r  by t h e  o i l  cr is is  and t h e  rush  t o  complete 

n u c l e a r  e lec t r ica l  g e n e r a t i o n  p l a n t s ,  c r e a t e d  u r g e n c i e s  f o r  r e e v a l u a t i n g  

r a d i a t i o n  p r o t e c t i o n  gu ides  u s i n g  human (occupa t iona l )  experience.  I n  1975 

under s t r o n g  p r e s s u r e  from congres s iona l  overview committees and both i n t r a -  

and ex t ramura l  AEC review boa rds ,  t h e  D i v i s i o n  of  Biology and Medicine, AEC, 

znnounced i t s  i n t e n t i o n  t o  t r a n s f e r  t h e  management of t he  Heal th  and M o r t a l i t y  

Study t o  Oak Ridge Assoc ia ted  U n i v e r s i t i e s  (ORAU).  

because ORAU as a prime c o n t r a c t o r  of  AEC and ( s h o r t l y  t hexea f t e r j  EXDA 

ope ra t ed  a s p e c i a l i z e d  l a b o r a t o r y  d e d i c a t e d  t o  addres s ing  programmatic problems 

of t h e  agency as e x p e d i t i o u s l y  as p o s s i b l e .  

t h a t  ORAU had neve r  been invo lved  i n  any way i n  r e s e a r c h  and development of 

This choice was made 

Other  major cons ide ra t ions  were 

a t o n i c  weapons o r  nuc lea r  energy technology and had exce l l ed  i n  scudying 

human r a d i a t i o n  e f f e c t s  and apply ing  t h e  f i n d i n g s  t o  improving human r a d i a t i o n  

s a f e t y .  In a d d i t i o n ,  a l though  l a r g e  amounts o f  h i s t o r i c a l  employment d a t a  

r eza ined  t o  be c o l l e c t e d ,  v a s t  amounts o f  d a t a  were s t o r e d  i n  the  computer 

banks of UCC-ND i n  Oak Ridge and t h e  v a u l t s  of Oak Ridge Operat ions where 

they were p r o t e c t e d  from nonrou t ine  u s e  under t h e  Fede ra l  Pr ivacv Act. These 

i ~ r a  had up t o  t h a t  t ime n o t  been s c r u t i n i z e d  f o r  omiss ions ,  e r r o r s  and v a l i -  

i I11212 
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di:y except  f o r  t he  d a t a  of t he  Hanford f a c i l i t y  which were i d e n t i f i e d  i n  

about  1972  as be ing  most ready f o r  ep idemiologic  a n a l y s i s .  The urgency 

for an  answer as soon as p o s s i b l e  t o  meet n a t i o n a l  and congres s iona l  needs 

sugges ted  i n  1976 t h a t  t h e  Hanford p o p u l a t i o n  segment be s e p a r a t e d  from 

t h e  rest of t h e  H & M s tudy .  This program w a s  -wa-€h.a-la.zqer 

.- ass igned  t o  Hanford Environmental  Hea l th  Foundation (HEHF) and 

Battelle P a c i f i c  Northwest L a b o r a t o r i e s  (BNWL), where b i o s t a t i s t i c a l  and 

ep idemiologic  e x p e r t i s e  w a s  a v a i l a b l e  on s i t e  t o  focus on t h i s  problem. 

During t h e  t e r m i n a l  yea r  of t h e  U n i v e r s i t y  of P i t t s b u r g h  c o n t r a c t ,  ana lyses  

of  t h e  Hanford d a t a  were pub l i shed  by b o t h  t h e  Hanford and P i t t s b u r g h  teams. 

The l a t t e r  team s t rengthened  by t h e  r e c r u i t m e n t  of Drs. Al ice  Stewart and 

George Kneale produced r e s u l t s  whose i n t e r p r e t a t i o n s  c r e a t e d  i n t e n s e  n a t i o n a l  

deba te  and d i d  much t o  i n c r e a s e  t h e  p u b l i c  apprehensions about  low-dose 

r a d i a t i o n  exposures ,  even though numerous groups of experts a s  w e l l  as t h e  

Hanford s tudy  were h igh ly  c r i t i c a l  o f  t h e  P i t t s b u r g h  s tudy.-To d a t e  approxi- 

mate ly  20 papers  ques t ion  t h a t  s t u d y ' s  v a l i d i t y  (B. L. Cohen, Sc ience ,  215, 

1028-1029, 1982) . 
A t  about t h e  same t i m e  (1975) t h a t  U n i v e r s i t y  of P i t t s b u r g h  w a s  informed 

t h a t  FY 1977 w a s  t o  be  t h e  t e r m i n a l  c o n t r a c t  y e a r  dur ing  which an o r d e r l y  

t r a n s i t i o n  was t o  r e s u l t  i n  ORAU c o n t i n u i n g  t h e  H & M s tudy  i n  FY 1978  ( Ju ly  

1 9 7 7 ) ,  Los Alamos S c i e n t i f i c  Labora tory  (LASL, now LAVL), t i ea l th  Research - - 
2 

2 
W 

r ) i v i s i o n ,  was d i r e c t e d  t o  p r e p a r e  a p r o p o s a l  t o  expand t h e i r  epidemiologic  

. -  * to i nc lude  a l l  plu-  s t u d i e s  o f  plutonium-contar. inated sm;llo-:ees h-em '5 

t o n i u 2  workers  a t  a l l  IIOE s i tes  ( s e e  G. Voelz,  e t  a l ,  t h i s  workshop symposium). 

- 35d367924) 

iv n 

-. 
'. _ . .  .- 3 r* L-. .  7 ,- a f t e r  t h e  plutonium worker s t u d y  was funded a t  LXSL, t h e  ~ 5 - r e m  - s t u d y  

\..-as p u t  i n  p l a c e  a t  ORW, i n i t i a l l y  as a r e g i s t r y  of workers who, - s ince  1 9 4 7 .  

?.ad evceedcrl t h e  5-rem-per-annum c o n s t r a i n t !  The expansion of  t h i s  study t o  
p e t t t + . k ; d  h a d c a l m  J Y ~ O S U &  
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and m o r t a l i t y  of such workers  s temmed i n  par t  from 

c h a i r e d  by Represen ta t ive  Rogers who raised the  

q u e s t i o n  a g a i n  of  t h e  s a f e t y  of p r e s e n t  r a d i a t i o n  exposure c o n s t r a i n t s  f o r  

a tomic workers .  S ince  t h i s  s tudy  and t h e  LANL Plutonium Workers Study 

r e q u i r e  f-s v a l i d a t e d  employment r o s t e r s  and personnel  

recordS/from t h e  s i tes  from which t h e i r  s p e c i a l  subpopula t ions  o r i g i n a t e  

(Table  l), a p a r a l l e l  e f f o r t  was developed t o  o b t a i n  t h e  employment r o s t e r s  

of  a l l  AEC f a c i l i t i e s  i n c l u d i n g  t h o s e  f o r  which r e c o r d s  w e r e  being s to red  

f o r  some f u t u r e  b u t  p r e s e n t l y  unplanned s tudy .  I n  1979 i t  was conceived 

t h a t  t h e s e  r o s t e r s ,  when combined, would c o n s t i t u t e  a Na t iona l  Roster  of 

Xcomic Workers f o r  p o s s i b l e  use i n  f u t u r e  ep idemiologic  s t u d i e s .  Also i n  

t h e  N 1979 pe r iod  t h e  infamous "study" of t h e  Portsmouth,  Kew Hampshire 

n a v a l  base  by Dr. Naja r i an  c r e a t e d  cke f u r o r  of a l l e g a t i o n s  t h a t  r e s u l t e d  i n  

t h e  e s t a b l i s h m e n t  of an independent s tudy  by NIOSH of cancer  m o r t a l i t y  a t  

Portsmouth and l e d  t o  DOE/OHER m t t l n g  in Dlace a broader  s t u d v  of the  work 

f o r c e  a t  seven n a v a l  bases  t h a t  i nvo lve  the  DOE D i v i s i o n  of Naval Reactors 

program. This  s t u d y  ( r e p o r t e d  elsewhere i n  t h i s  symnosium) under the  d i r e c t i o n  

of  D r .  G .  Matanowski, Johns Hopkins Un ive r s i ty  (Table  1 and Figure  1). 

has provided approximate ly  1200 i r r a d i a t e d  workers  and 3600 c o n t r o l s  t o  the  

aDuroximately 1800 and 5500 c o n t r o l s  c o l l a t e d  fromn-on-naval AEC-DOE f a c l l i t i e s  

i n  t h e  i n i t i a l  phase  of e s t a b l i s h i n g  t h e  ~5-rem-s tudy  r o s t e r .  

nanner  congres s iona l  concern was genera ted  i n  FY 1978  l a r g e l y  by a l l e g a t i o n s  

of t rade-union o r i g i n  t h a t  s e r i o u s  l a t e  e f f e c t s  of occupa t iona l  r a d i a t i o n  and 

ncker  exposures  i n  a t o n i c  f a c i l i t i e s  have been hidden from pub l i c  s c ru t iny .  

,nese concerns which were heightened r a t h e r  than a l l a y e d  bv t h e  negat ive 

f:r.clnps o f  a s t u d y  of  t h e  Savannah River P l a n t  n o r t a l i t y  experience by S .  P e l 1  

,a 

I n  a similar 

..-- 
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TABLE 1 

-. . 

DOE/DOE CONTRACTOR 

N -600,000 
EMPLOYEES 

D X  2 5 RE! STUDY 

C I V I  LI AN EMPLOYEES 

STI Lt 
EMPLOY ED 
N-1120 

DOE NAVAL ’ 

REACTOR PGM, 
N-~0,000 

f 

I 1 1 - 1 2 - 1 5  

TERMINATED, 
RET I RED 

N- 2080 

A L I V E  
N r J  uoi) 

F 0 L LO\% - U P 

DEAD 
r.rr.340 

YJRE I 3 I TY KGRTALi TY 1 STUDY 14 STUDY 1 
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Records, ignored the findings of Dr. Herbert 

ssouri, who showed in three previous studies 

of the morbidity and mortality of the populus in SRP environs that 

cancer mortality was remarkably low. As a result,attention became 

focused on SRP and required that ongoing efforts to establish and validate 

SRP employment rosters, personnel and radiation exposure f ilesnaccelerated 

and-ind& determinwn *standardized mortality rates f o r  SRP as 

soon as possible. 

-tLL 

A -. 

Most recently (1981) t h e  Health and Mortality Study Schema has been 

impacted by political urgency demanding scientific answers to questions 

generated in this case by the citizens and trade unions of Western New 

York State, and the New York State Legislature. Higher priority 

been given to our retrieval of MED documents of uranium processing sites 

in the Buffalo region. The early phase of an epidemiologic study of that 

population is now under way with the collaboration of Union Carbide Cor- 

poration whose Linde Air Products Division in Tonowanda, hY (along with 

five other smaller plants) was the major. site involved in World War I1 

manufacture of uranium metal and gases. Active cooperation of the hT State 

Public Health Department (yarticularlv vital statistics) and the Oil, 

Chemical and Atomic Workers Union is helping irnplenent this study imensely. 

The Environmental Measurements Laboratory (m)(former HASL) is also in- 

volved since they and the University of Rochester Radiation Project had 

the resDonsibility for the NED radiation exposure measurement and records 

s y s  ten. 

a- L AL--L& 

This historical description o f  the development and present overall 

confi~urstion of the DOE Health and ? ! o r t a l i t l ;  Study. i t s  various sepents, 

DcDulations, subpopulations and operational responsibilities has proven 
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t o  be confusing t o  program review committees and has  not  ob ta ined  complete 

agreement by everyone involved.  Some of t h i s  confusion undoubtedly r e s u l t s  

from my pe rcep t ions ,  b u t  some r e s u l t s  from changing s c i e n t i f i c  and program- 

matic-pragmatic p r i o r i t i e s  of government, i n d u s t r y ,  workers and t h e i r  families. 

These p r i o r i t i e s  have changed more r a p i d l y  than  epidemiologic  s t u d i e s  

can be completed, p a r t i c u l a r l y  where, i n  s t u d i e s  l i k e  t h e s e ,  t h e  art  of 

handl ing t h e  massive d a t a  b a s e s  involved has  n o t  y e t  reached t h e  s t a t e  where 

a l l  t he  problems involved can be  managed e a s i l y .  The b a s i c  s c i e n t i f i c  ques t ion  

which t h i s  study addres ses  ( i n  a l l  of i t s  subse t s )  

-focuses 29 yea r s  a f t e r  t h e  incep t ion  of t h e  Heal th  and 

Y o r t a l i t y  Study upon concerns f o r  t h e  s a f e t y  of low-level r a d i a t i o n  exposures 

i n  occupat ional  s e t t i n g s .  This  ques t ion  was once perce ived  as r e l a t i v e l y  

simple i f  r a d i a t i o n  exposures  were s u f f i c i e n t l y  l a r g e  and f requent  t o  be e f -  

f e c t i v e .  It is .now k n o m  by t h e  s c i e n t i f i c  community t o  be  d i f f i c u l t  because 

socioeconomics, geography, e t c .  The pub l i c  community s t i l l  pe rce ives  t h e  

i n t e l l e c t u a l  debate  as a cover-up and & i n d u s t r y  needs t o  know whether 

+of t he  p a s t  harmed & workers, whether o r  n o t  r a d i a t i o n  exposlire 
a 

w a s  involved. A s  a r e s u l t ,  t h e s e  s t u d i e s  today focus not  on ly  on r a d i a t i o n  

and i t s  e f f e c t s  bu t  upon t h e  numerous o the r  well-known nonradioac t ive  sources  

of harmful e f f e c t s  i n  t h e  

beryl l ium, cadmium- The m u l t i p l i c  

t o  reviewers bu t  -required fo geographic ,  socioeconomic, 

t e z z o r a l  and o t h e r  comparisons. 

* 

The block diagram (F ig .  2) i s  an at tempt  *-to o b v i a t e  some 

,: ~ - e;: L . . A ~  confusi.Cn 3y l l l c s t r a t i n g  the  r e l a t i o n s h i p  o f  t h e  t h r e e  major Oak 

http://confusi.Cn
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Ridge studies actively under way at this time to other AEC/DOE facilities 

and DOE-supported segments of the larger study. The central large block 

shows the "Oak Ridge Segment" and the six major DOE facilities that now 

comprise it (total past and present population . ~ 1 4 0 , 0 0 0 ) ;  the Oak Ridge- 

only group of 4 sites, one of which (TEC, population 40,000) is defunct 

(80,000); the three gaseous diffusion plants where uranium, fluorine and 

nickel exposure' are major threats (50,000 workers); and a block of special 

preliminary studies largely exploratory and hypothesis-generating focused 

on data subsets as'data-base validation has permitted. The designation 

" W C "  acknowledges the collaborative efforts in these studies of the 

Departments of Epidemiology and Environmental Science of the School of 

Public Health of the University of North Carolina (Drs. Carl Shy, M. 

Ibrzhim, J .  Watson and staffs). The block to the left, labeled .XED- 

Uranium shows the facilities involved in the so-called Niagara Frontier 

(3200 total populations of whom 2000 were Linde employees); and the other 

major early uranium processing sites--Mallinckrodt (MCW) (3700) , National 

Lead of Ohio (6,600) and Middlesex (dotted lines indicating only an 

ex?loyment list at hand). 

labeled - 15 rem indicates the across-the-industry nature of this study 

xihile thearrows terminating in it indicate the sources of the study and 

The large narrow box extending across the diagram 

control populations involved in this study. In the dotted-lined box to 

the right are listed the facilities where plutonium exposures were a major 

hazard and other sites where epidemiologic studies are the major concern 

QI others (see text). 

facilities classified as to their major focuses--weapons, research and 

Similarly the dotted-lined boxes are other DOE 

Lc., *I:--- ./...ent and r e a c t o r s .  Some of tjese sites are listed in other boxes 

z.nd illustrate in part some of the areas of overlapping interests and concerns. 

i I 1 1 2 1 9  
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The t h r e e  s t u d i e s  compris ing t h e  major concern of t h e  Oak Ridge-G?AU- 

Center  f o r  Epidemiologic  S t u d i e s  and i t s  LWC c o l l a b o r a t o r s  a re  shown 0:. t h i s  

diagram w i t h i n  a s i n g l e  l a r g e r  box i n  t h e  i n t e r e s t  of c l a r i t y .  

P rogres s  

The b lock  diagram ( F i g u r e  3) d e p i c t s  t h e  v a r i o u s  phases  of  t h e  s tandard  

s tudy  p rocess  involved  i n  ORAU/UNC p r o t o c o l s  des igned  t o  produce pub l i shab le  

r e p o r t s  of a d e f i n i t i v e ,  s p e c i f i c  ep idemiologic  s t u d y  of a DOE f a c i l i t y ' s  

h e a l t h  and mor ta l i t ,y  expe r i ence .  

p rog res s  and how t h e  e r r o r  c o r r e c t i o n ,  e d i t i n g ,  and v a l i d a t i o n  of t h e  r eco rds  

occur  s imul taneous ly  and r e p e t i t i v e l y  as t h e  v a r i o u s  phases  proceed i n  o r  

o u t  of phase wi th  o t h e r s ,  depending on record  a v a i l a b i l i t y ,  completion o f  

v a r i o u s  s t e p s  by o t h e r s  such as S o c i a l  S e c u r i t y  Admin i s t r a t ion ,  Death Certi- 

f i c a t e  R e t r i e v a l  O f f i c e ,  S t a t e  Departments of Vi ta l  S t a t i s t i c s ,  e t c .  Lo l l ec t ion  

phases  I and I1 when complete r e s u l t  i n  t h e  necessa ry  d a t a  f o r  v i t a l  s za tus  

de t e rmina t ion  t o  be c a r r i e d  o u t  through SSA by our  Death C e r t i f i c a t e  R e t r i e v a l  

O f f i c e .  

dea th  c e r t i f i c a t e s  a l low complet ion of a master r o s t e r  f i l e  which can be ex- 

p lo red  a n a l y t i c a l l y  to see whether t h e  d a t a  c o n t a i n s  in fo rma t ion  b a s i c  f o r  

hypo thes i s  g e n e r a t i o n ,  chagging p r i o r i t i e s  o r  i d e n t i f y i n g  problems neecing 

immediate c o r r e c t i o n .  As t h e  master r o s t e r  f i l e  d a t a  i s  be ing  e d i t e d  and 

i r a l ida t ed ,  Phase 111 of c o l l e c t i n g  and o rgan iz ing  t h e  pe r sonne l  f i l e s .  work 

h i s t o r y  f i l e s  and exposure f i l e s  i s  a c c e l e r a t e d .  

o f  f i l e s  l e a d s  t o  format ion  of  an  inventory  f i l e  which i n  i t s  s imples t  use 

shows t h e  commonality of t h e  informat ion  f o r  i n d i v i d u a l  workers and allows 

f r sauencv  d i s t r i b u t i o n  ana lyses  t o  be done so t h a t  des ign  o f  t h e  a n a l y r i c a l  

The arrows show t h e  d i r e c t i o n s  of the  

- 
Completion of t h e  i d e n t i f i c a t i o n  of dea ths  and r e t r i e v a l  of cke i r  

Completion of t h i s  set  
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? r o t o c o l  can proceed .  Completion o f  t h e  exper imenta l  design provides  

eu ides  f o r  l i n k i n g  the  d a t a  and p rov id ing  a b a s i c  c ross - l inked  a n a l y t i c a l  

f i l e  from which d a t a  can be ob ta ined  f o r  s p e c i f i c  ana lyses  t o  tes t  hypo- 

theses  such as ,  f o r  example, "four  y e a r s  of r e s p i r a t o r y  exposure t o  uranium 

. d u s t  does n o t  r e s u l t  i n  an  inc reased  m o r t a l i t y  from r e s p i r a t o r y  d i sease . "  

Phase I V ,  o b t a i n i n g  and e n t e r i n g  d a t a  from medica l  r eco rds ,  t h e  most d i f f i -  

c u l t  of t h e s e  t a s k s ,  is  needed t o  c o n t r o l  f o r  such confounders as smoking, 

a l coho l  usage ,  i n t e r c u r r e n t  d i s e a s e ,  g e n e t i c  o r  f a m i l i a l  abnorma l i t i e s .  

:hen these  d a t a  become a v a i l a b l e  and t h e  haza rds  assessments  are complete,  

t he  d a t a  se t  i s  ready f o r  ep idemiologic  s tudy  and f i n a l  p u b l i c a t i o n .  The 

t i z e  s c a l e  a t  t h e  t o p  of t h e  diagram shows t h e  "lag" time t o  be 2 t o  6 y e a r s  

between beginning  and end. This  l ong  l a g  p r e v e n t s  s t u d i e s  of i n d i v i d u a l  

s i r e s  be ing  done consecu t ive ly  and f o r c e s  t h e s e  concurren t  developments. 

Because de l ays  cannot a l w a y s  be avoided ,  data  from a f a c i l i t y  of l e s s e r  pro- 

grammatic i n t e r e s t  can become ready f o r  s tudy  b e f o r e  a n a l y t i c a l  f i l e  completion 

of high p r i o r i t y  s i t e s .  These occurrences  f r e q u e n t l y  l e a d  review committees 

t o  ques t ion  t h e  wisdom of program management and t o  conclude t h a t  t h e r e  i s  

no d i r e c t i o n  and t h a t  f ragmenta t ion  of t h e  s t u d y  i s  being encouraged. A t  

t h e  end of FY 1981 t h e  v a r i o u s  pa r t s  of t h e  Oak Ridge s t u d i e s  were f o r  t h e s e  

reasons a t  q u i t e  d i f f e r e n t  s t a g e s  o f  complet ion.  I n  terms of  t h e  d a t a  co l -  

l e c t i o n  and management phases  shown i n  F i g .  3 and descr ibed  b r i e f l y  above, 

zhese s t a t u s e s  were (Table  2 ) :  

I I 1 1 2 6 1  
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Table 2 

Present Phases of "Oak Ridge" Study Progress 1982 

S-tudi e s Phases 

1. Niagara Frontier (6) I 6 11* 

Mallinckrodt I11 + Presentation 1 
National Lead of Ohio IV + Presentation 1 

2. 2 5  rem 

3. Oak Ridge Segment 

- 

TEC 

Y - 1 2  

x- 10 
K-25 

Por t smou th 

Paducah 

I1 6 I11 

AF** Publication 1 

AF Presentation 2 

AF Presentation 1 

TF/AF + Special Studies 

I11 

I11 

* I & I1 = master roster being formed 

** AF = analytical file 

I I 1 1 2 8 2  



- _- - 
. .  

- - - - - . - - -  

- 
1 -  

I \ -  

I 

i 
I 

I 

l 
I .  

- 
! -: I 

I I' 1 c I \  I 

4 

--+ 

I 

< '  
-/ -. 

t . .. 

i -. . .. 
/ i  I I 



I 

I 

I 
I 
I 
A A 

I 
I 
I 
I 
I 
I 
I 
I 

- 1  
. I  
I 
I 
t u  

I C  
I O  

I 5  

: =  
: z  
'9 
IC) 
I I  

I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I a 



-16- 

S u m m a n  of Research P rogres s  FY 1982 

A .  E ? i d e j i o l o e i c  S tud ie s  

1. Y-12 P l a n t  [Tennessee-Eastman Corpora t ion  (TEC)  , Oak Ridge] 

Data c o l l e c t i o n  and lung-dose c a l c u l a t i o n s  were completed f o r  t h e  lung 

cancer case-cont ro l  s tudy .  A d e t a i l e d  e v a l u a t i o n  of chemical  exposures  and 

t h e i r  connect ion t o  work-his tory d a t a  w a s  completed.  An a n a l y s i s  f i l e  t o  

i n c l u d e  t h i s  in format ion  and t o  update  m o r t a l i t y  i n  t h e  en t i r e  popu la t ion  

through 1977 was c r e a t e d .  

A case-cont ro l  s tudy  of b r a i n  cancer dea ths  t h a t  occu r red  between 1948 

and 1977 i n  t h e  e n t i r e  cohor t  w a s  i n i t i a t e d .  This s tudy  w i l l  i n v e s t i g a t e  t h e  

e f f e c t s  of exposure t o  uranium d u s t  and chemicals  such as t r i c h l o r o e t h y l e n e ,  

carSon t e t r a c h l o r i d e  and n i t r i c  a c i d .  

The f e a s i b i l i t y  s tudy  f o r  a n a l y s i s  of  t h e  l a r g e  group of female workers 

(19,000) enployed a t  Y - 1 2  between 1943 and 1947 w a s  completed. 

p r o p o r t i o n a l  m o r t a l i t y  r a t i o  (PMR) a n a l y s i s  i n d i c a t e d  an  increase i n  r e s p i r a t o r y  

d i s e a s e s ,  p a r t i c u l a r l y  pneumonia, and a p o s s i b l e  i n c r e a s e  i n  lymphopoiet ic  

c a n c e r ,  b r a i n  cancer ,  cancer  i n  t h e  u t e r u s , .  c e r v i x  and s k i n .  This P?R only 

con ta ined  dea ths  t h a t  occur red  be fo re  t h e  end of 1973 .  The d a t a  set has  now 

been updated through 1 9 7 7  and w i l l  be  reexamined. 

A pre l iminary  

Even though t h e  follow-up i n  t h e  women is more d i f f i c u l t ,  and less complete 

than  t h e  follow-up i n  t h e  men, methodologic r e s e a r c h  i n  t h i s  area i n d i c a t e d  

t h a t  case-cont ro l  s t u d i e s  of  t he  women will s t i l l  y i e l d  v a l i d  r e s u l t s .  

2. Y-12 P l a n t  (UCC-XD, Oak Ridge) 

A thorough exp lo ra to ry  a n a l y s i s  of t h e  Y - 1 2  p r e l imina ry  f i l e  was performed 

i n  c r d e r  t o  examine some o f  t h e  e f f e c t s  of  l eng th  of employment, age ( i . e . ,  pre-  

ana ?est-retirement), and i n t e r n a l  as w e l l  as e x t e r n a l  e q o s u r e .  Since the  
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"hea l thy  worker e f f e c t "  i s  always a concern,  on ly  employees who worked a t  

l eas t  6 months were inc luded  i n  t h e  a n a l y s i s  i n  an  a t t e m p t  t o  remove any 

" t r a n s i e n t  worker' ' e f f e c t s .  The r e s u l t i n g  c o h o r t  c o n s i s t e d  of  6400 whi te  

males of whom 565 were i d e n t i f i e d  as dead and 425 were of unknown v i t a l  s t a t u s .  

Death c e r t i f i c a t e s  were r e t r i e v e d  and coded f o r  unde r ly ing  cause  of dea th  

f o r  532 i n d i v i d u a l s .  

S i g n i f i c a n t  s t a n d a r d i z e d  m o r t a l i t y  r a t i o s  (SMR) ( p < . 0 5 ) w e r e  observed f o r  

b r a i n  cancer  i n d i v i d u a l s  employed 5 t o  10 y e a r s  (SMR = 5.89,  d e a t h s  = 6) and 

leukemia and aleukemia i n  i n d i v i d u a l s  less t h a n  40 y e a r s  o l d  (SMR = 10.37, 

dea tns  = 2 ) .  The SMR w a s  c l o s e  t o  s i g n i f i c a n c e  f o r  b r a i n  cance r  i n  40 t o  65 

pear  o l d s  ( S M R  = 2.17,  d e a t h s  = 8 ) .  A p o s i t i v e  t r e n d  wi th  age appears  t o  

occur i n  t h e  SMR's f o r  l ung  cancer  and a n e g a t i v e  t r e n d  appea r s  f o r  c i r c u l a t o r y  

d i s e a e s .  Vhen looking  a t  l e n g t h  o f  enployment,  t h e  only  c o n s i s t e n t  t r ends  a r e  
- 

nega t ive  f o r  c e r t a i n  lymphat ic  t i s s u e  cancers  and f o r  r e s p i r a t o r y  d i s e a s e s .  

The major r a d i a t i o n  hazard  a t  t h e  Y-12 p l a n t  i s  most l i k e l y  i n t e r n a l  

exposure t o  t h e  lungs .  Comparing lung cancer  SMR's between i n d i v i d u a l s  monitored 

f o r  i n t e r n a l  exposure and t h o s e  n o t  monitored showed a p o s s i b l e  p o s i t i v e  t r e n d  

(.89 vs 1.13) b u t  no s i g n i f i c a n t  d i f f e r e n c e .  

A Poisson  ra te  a n a l y s i s  of t h e  d a t a  r e s u l t e d  i n  an  e s t i m a t e d  r e l a t i v e  r i s k  

f o r  lung  cancer  i n  t h e  monitored group of  1 . 3 4  wi th  a 952  conf idence  i n t e r v a l  

o f  ( . 7 4 ,  2 . 4 6 ) .  

- 3 .  Oak Ridge Nat iona l  Labora tory  (UCC-ND) - 
TWO epidemiologic  s t u d i e s  are being conducted on t h e  X-10 cohor t .  The first  

J 

CB 
0- 

Tv i s  2 r e t r o s p e c t i v e  cohor t  m o r t a l i t y  s tudy  i n  which t h e  m o r t a l i t y  exper ience  of  

...-li? r,-orkers will 'be c o n t r a s t e d  wi th  t h a t  i n  the  gene ra l  U .  S .  popula t ion  f o r  .. 

:'?.e :;ears 1 9 4 3 - 7 7 .  The second i s  a case -con t ro l  s tudy  comparing the  r a d i a t i o n  
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and chemical exposure h i s t o r i e s  of cancer  d e a t h s  and c o n t r o l s  from t h e  cohor t .  

A cohor t  of 8717 whi t e  males who worked f o r  a t  l e a s t  one month between 

1 / 1 / 4 3  and 1 2 / 3 1 / 7 4  a t  X-10 has  been i d e n t i f i e d  f o r  t h e  f i r s t  s tudy .  These 

are persons who d i d  n o t  work a t  any o t h e r  DOE f a c i l i t y .  V i t a l  status follow- 

up on t h i s  cohor t  i s  be ing  conducted.  As of t h i s  w r i t i n g ,  v i t a l  s t a t u s  has  

been determined f o r  88% of t h e  c o h o r t  and d e a t h  c e r t i f i c a t e s  have been ob ta ined  

For roughly 95% of t h e  known d e a t h s .  The d a t a  t a p e s  c o n t a i n i n g  e x t e r n a l  r a d i a -  

t i o n  dosimetry and work h i s t o r y  in fo rma t ion  have  been c leaned  and p repa red  for 

a n a l y s i s .  The d a t a  t a p e  c o n t a i n i n g  in t e rna l  r a d i a t i o n  exposure in fo rma t ion  is 

s t i l l  be ing  c l eaned .  

Approximately 330 cancer  cases and 660 c o n t r o l s  have been s e l e c t e d  from t h e  

cohor t  f o r  t h e  second s tudy .  The computer f i l e s  con ta in ing  work h i s t o r y ,  

e x t e r n a l  r a d i a t i o n ,  and metal exposure d a t a  have beeh p repa red .  

4 .  Oak Ridge Gaseous Di f fus ion  P l a n t  (UCC-ND), K-25 

The K-25 d a t a  inven to ry  f i l e  w a s  completed and con ta ins  r eco rds  f o r  approxi-  

mately 43,900 i n d i v i d u a l s .  Cons t ruc t ion  of t h e  inventory  f i l e  is  a new s t e p  

i n  our  s tudy  p rocess .  Th i s  i n t e r m e d i a t e  f i l e  con ta ins  one r eco rd  p e r  i n d i v i d u a l  

and provides  in fo rma t ion  on t h e  k i n d s  of  d a t a  a v a i l a b l e  f o r  each i n d i v i d u a l  

p r i o r  t o  a n a l y s i s  f i l e  c o n s t r u c t i o n .  The f i l e  also fu rn i shed  in fo rma t ion  on 

miss ing  o r  incomplete  da ta ,  and i t  i s  used as a t o o l  f o r  e r r o r  d e t e c t i o n  and 

c o r r e c t i o n  as w e l l  as f o r  making informed d e c i s i o n s  concerning t h e  s t r u c t u r e  

of f u t u r e  K-25 a n a l y s i s  f i l e s .  

I 5 .  Oak Ridge Welders Study 

2 

- 
? f o r t a l i t y  and causes  of dea th  were s t u d i e d  f o r  a cohor t  of 1302 whi t e  male 

N 
c9 

. . = l < e r s  e;ri?loyed a t  t h e  n u c l e a r  f a c i l i t i e s  i n  Oak Ridge, TN between 1943 and 19?7. 

:,Eac'ns repor ted  as of mid-year 1979 were used i n  s t anda rd ized  m o r t a l i t y  r a t i o  

-. 
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( S X R )  a n a l y s e s .  Fo r  t h e  e n t i r e  cohor t  t h e  SMR f o r  a l l  causes  w a s  0 .98 with a 

955  conf idence  i n t e r v a l  ( c . i . 1  o f  ( 0 . 8 7 ,  1.11) and 1 . 2 6  ( (5% c . i .  = 0.80,  1.89) 

f o r  lung cance r .  The S M R  for r e s p i r a t o r y  d i s e a s e s  ( I C D  460-519) showed an 

i n c r e a s i n g  excess i n  m o r t a l i t y  at 1.55 (95% c . i .  = 0.97, 2.34) when compared t o  

an earlier s tudy  where t h e  S M R  was 1 . 3 3  (95% c . i .  = 0.71, 1.60) .  This excess 

appea r s  t o  be  due t o  emphysema w i t h  a s i g n i f i c a n t l y  h igh  SMR of 2.61 (95'6 c . i .  = 

1.25, 4 . 7 9 ) .  When looking  a t  the subgroup of welders  exposed t o  n i c k e l  ox ides  

a t  the K-25 p l a n t ,  no s i g n i f i c a n t  i n c r e a s e s  i n  m o r t a l i t y  were seen  due t o  any 

cause .  The i n c r e a s e  i n  r e s p i r a t o r y  d i s e a s e s  w a s  seen  i n  t h e  non-IC-25 welders ,  

and when analyzed by f a c i l i t y ,  showed up i n  t h e  welders  who worked a t  t h e  Tennessee 

Eastman Corpora t ion  (TEC) w i t h  an  S M R  of 2.56 (95% c . i .  = 1.23, 4.72) based on 

t e n  observed dea ths .  I n  o r d e r  t o  t r y  t o  e q u a l i z e  follow-up t i m e ,  welders  h i r e d  

b e f o r e  1955 were analyzed by f a c i l i t y .  This  a n a l y s i s  showed very  s i m i l a r  r e s u l t s  

t o  t h e  f u l l  s tudy  wi th  o n l y  TEC welde r s  showing a s i g n i f i c a n t  excess  m o r t a l i t y  

LL? :C r e s p i r a t o r y  diseases. 

6 .  Oak Ridge F a c i l i t y  Comparison Study (ORFCOM) 

The Oak Ridge F a c i l i t y  Comparison Study (ORFCOM) f i l e  i s  envis ioned as a bio-  

s t a t i s t i ca l  r e source  f o r  t h e  DOE H e a l t h  and M o r t a l i t y  S t u d i e s .  ORFCOM w i l l  

e n a b l e  gene ra t ion  of dea th  rates f o r  t h e  ent i re  whi te  male Oak Ridge worker 

popu la t ion  s i n c e  1943. These rates f o r  t h e  t o t a l  white  male Oak Ridge popu la t ion  

a r e  t o  p rov ide  a comparison s t a n d a r d  f o r  t h e  K-25, X-10 and Y-12 s t u d i e s .  Use 

of t h i s  comparison group should  e l i m i n a t e  t h e  problems encountered i n  comparing 

grcups o f  h e a l t h y  workers w i t h  t h e  o v e r a l l  U.  S .  o r  Tennessee popula t ions  which 

? e r  f o r c e  c o n t a i n  workers who t e rmina ted  from a l l  i n d u s t r i e s  because of ill 

'- ..cc-:h. - - -  

- - 
"J 
N 
02 
c13 The h e a l t h  and m o r t a l i t y  O f  Oak R i d g e  worker subpopula t ions  of i n t e r e s t  

s u c h  as uranium-, phosgene- o r  n icke l -exposed  workers can be  compared wi th  t h a t  of 
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s p e c i f i c  nonex?osed segments o f  i t .  

will a l s o  h e l p  t o  c o n t r o l  f o r  socioeconomic f a c t o r s ,  d i a g n o s t i c  medical  p r a c t i c e s ,  

and geographic  d i s e a s e  d i f f e r e n c e s  t h a t  are d i f f i c u l t  t o  e v a l u a t e  when using 

The i n t e r n a l l y  gene ra t ed  ra tes  of ORr-C3!4 

U. S.  or Tennessee v i t a l  s t a t i s t i c s .  

The ORFCOM s tudy  i n c l u d e s  72,814 w h i t e  males who ever worked a t  any of t h e  

Oak Ridge p l a n t s  (TEC, K-25, Y-12, X-10) th rough t h e  end of 1977. An extensive 

a n a l y s i s  f i l e  w a s  c r e a t e d  t h a t  c o n t a i n s  f a c i l i t y ,  d a t e  of f i r s t  h i r e  and las t  

t e r n i n a t i o n ,  v i t a l  s t a t u s ,  d a t e  of b i r t h ,  d a t e  of d e a t h ,  and cause  of death 

(where a p p r o p r i a t e )  . Four hundred s ix ty - f  i v e  ( 4 6 5 )  i n d i v i d u a l s  wi th  erroneous 

and/or  mis s ing  d a t a  w e r e  p u t  i n t o  t h e  e r r o r - c o r r e c t i o n  system. 

analysis was Segun. Death c e r t i f i c a t e s  coded f o r  t h e  under ly ing  cause of dea th  

were a v a i l a b l e  f o r  88.5% of  t h e  20,189 dea ths  i d e n t i f i e d  by t h e  S o c i a l  Secur i ty  

Adminis t ra t ion .  Frequency d i s t r i b u t i o n s  were genera ted  f o r  number o f  aea:‘ns by 

p l a n t  and cause  of  d e a t h  i n  t h e  o v e r a l l  popu la t ion .  

A pre l iminary  

7. ? ia l l inckrodt  Chemical Works 

Reentry of t h e  employee film-badge d a t a  was completed.  E f f o r t s  t o  i n c r e a s e  

t h e  percentage  of v i t a l  s t a t u s  de t e rmina t ion  were i n t e n s i f i e d .  A l l  whi te  rnales 

whose v i t a l  s t a t u s  w a s  unknown were s e n t  t o  t h e  Department of ?lotor ’ijehicles o f  

>‘;csouri and I l l i n o i s  and were searched f o r  on t h e  Missour dea th  index. These 

e f f o r t s  r e so lved  t h e  v i t a l  s t a t u s  f o r  32% of t h e s e  s t a t u s  unknowns. 

8.  XED S i tes  - 
Ros te r s  were developed and submit ted t o  SSA f o r  Linde, Harshaw, Lake Ontar io  

__I 

Rj Crdnance Works, Simonds Saw and S tee l ,  and E l e c t r o m e t a l l u r g i c a l  Laboratory.  Film 

-O 
02 

“ ? y e  d a t a ,  medical examinat ions ,  and s e r i a l  blood and u r i n a l y s e s  were loca ted  

f c r  E nurnber o f  t h e  workers  a t  t h e s e  f a c i l i t i e s .  It  was hoped t h a t  an  explora tory  

~ ~ ~ ? - . - s i s  would be completed by mid-FY 82. However, w e  were unable  t o  o b t a i n  death 
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cer t l f iw- the-s ta te  I o_f_New-York f o r  o v e r  600 deathsAsd3defl- 

@ t ~ ~ t - p o p a ~ o n .  5 

B .  Data Hanagement Systems 

During FY 81, computer methodology anddatamanagement continued t o  be  an 

i n p o r t a n t  suppor t  func t ion  f o r  a l l  phases  of t h e  Heal th  and Mor ta l i t y  Study. 

Expansion of bo th  a v a i l a b l e  hardware and in-house sof tware  r e s u l t e d  i n  g r e a t e r  

usage of computer resources  by nonprogrammers. Every aspec t  of t h e  s tudy  now 

hzs computer a p p l i c a t i o n s .  S i x  new CATHODE RAYTUBE (CRT) t e rmina l s ,  two new 

word-processing CRT ' s ,  and t h r e e  new p o r t a b l e  te rmina ls  g ive  a l l  personnel  

access  t o  t h e  computers. A l s o ,  t h e  s t a t i s t i c a l  mul t ip lexor  was upgraded from 

1 6  t o  32 p o r t s ,  and an imager-pr inter  w a s  purchased as a f a s t ,  inexpens ive  hard- 

copy source .  A c o l o r  graphics  s y s t e m ,  i nc lud ing  CRT, t ape  d r i v e  p l o t t e r ,  and 

icager,  w a s  purchased f o r  use i n  t h e  development of g raph ica l  r e p r e s e n t a t i o n s  

o f  s tudy  r e s u l t s .  The group was a b l e  t o  make use of the  new mass s t o r a g e  u n i t  

e t  Cor?.>uter Sciences Divis ion (CSD) o f  Union Carbide Corporation t o  keep more 

d a t a  on-l ine and t h e r e f o r e  more r e a d i l y  a c c e s s i b l e .  

The e r r o r  d e t e c t i o n  and c o r r e c t i o n  system was completely r e w r i t t e n  dur ing  

F: 81. 

f c r  e r r o r  c o r r e c t i o n  and a means of easy information r e t r i e v a l  by nonprogramers .  

The procedure manual was r e w r i t t e n  t o  promote consis tency and q u a l i t y  con t ro l .  

Sew systems of f i l e s  and so f tware  were developed f o r  t he  1_5 - r e m  s tudy ,  f o r  

The e n t i r e  system i s  now i n  p l a c e  and has  provided both a c l o s e d  loop 

ha;icopjy da t a  inventory ,  f o r  f a c i l i t y  s t a t u s  r e p o r t s ,  f o r  a l t e r n a t e  methods 

o f  Iyital s t a t u s  follow-up, and f o r  d a t a  e n t r y  and v e r i f i c a t i o n  us ing  new screen- 

f c r z a r t i n g  sof tware .  

n y r n y  pnrrpp+,nn ,-=- -,-,-+. . . .  

I I 1 7 2 9 0  
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C .  B i o s t a t i s t i c a l  Methods 

Seve ra l  computer programs f o r  p ropor t iona l  hazards  r e g r e s s i o n  a n a l y s i s  were 

obta ined  and t e s t e d  f o r  use wi th  f ixed  cova r i an t  occupat iona l  cohor t  da ta .  Re- 

s u l t s  were found t o  be c o n s i s t e n t  between programs and c o n s i s t e n t  wi th  i n t e r -  

p r e t a t i o n s  r e s u l t i n g  from t r a d i t i o n a l  epidemiologic  ana lyses .  Several publ i shed  

case-cont ro l  d a t a  sets were a l s o  used f o r  t e s t i n g ,  and, aga in ,  t h e  r e s u l t s  ob- 

t a i n e d  were uniform ac ross  programs. 

The Poisson rate a n a l y s i s  program p rev ious ly  developed w a s  f u r t h e r  t e s t e d  

Resu l t s  were good us ing  t i m e  dependent d a t a  from t h e  Y-12  p re l iminary  s tudy .  

and t h i s  a n a l y s i s  has  now been incorpora ted  i n t o  our  rou t ine  methods. The SLIM 

s o f t w a r e  package w a s  obtained and t e s t e d  and w i l l  be  incorporated i n t o  t h i s  r a t e  

a n a l y s i s  adding the  c a p a b i l i t y  of  h t e r a c t i v e  model f i t t i n g .  

D. Hazard Assessment 

1. Radia t ion  Hazards 

A c r i t i c a l  assessment of r a d i a t i o n  d a t a . i s  r equ i r ed  f o r  a meaningful i n v e s t i -  

g a t i o n  of  the  r e l a t i o n  o f  t h e  r i s k  o f  cancer  morbid i ty  o r  mor t a l i t y  t o  r a d l a t i o n  

dose.  I n  o rde r  t o  determine t h e  e f f e c t  ( o r  absence) of r a d i a t i o n  exposure as a 

f u n c t i o n  of dose,  t h e  r e l i a b i l i t y  of t h e  dosimetry d a t a  must be known. The 

gene ra l  o b j e c t i v e s  f o r  a s ses s ing  r a d i a t i o n  dose d a t a  f o r  workers a t  any s i te  are: 

(1) t o  provide  a well-defined body of d a t a  f o r  use  i n  t h e  epidemiologic s t u d i e s ;  

( 2 )  t o  provide dosimetry da t a  t h a t  havebeen co r rec t ed  f o r  gross e r r o r s ,  checked 

f o r  i n t e r n a l  cons is tency ,  and assessed  f o r  o v e r a l l  v e r a c i t y ;  and (3) t o  produce 

a pernanent  record ( t h e  Assessment Report) u s e f u l  i n  documenting t h e  dos imet r ic  

c c n s i 6 e r a t i o n s  employed i n  the  performance o f  t he  p r o j e c t .  
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Four major s t e p s  were i d e n t i f i e d  f o r  t h e  dosimetry assessment  procedure 

f o r  a s p e c i f i c  s i t e :  (1) f e a s i b i l i t y  s t u d y ,  ( 2 )  a c q u i s i t i o n  of d a t a ,  ( 3 )  acqu i s i -  

t io r !  of suppor t ing  documentation, and (4) f i n a l  assessment .  The assessment pro- 

cedure a l s o  d e f i n e d  t h e  need for a g e n e r a l  l i t e r a t u r e  review and in t e rv i ews  w i t h  

experts t o  document types  of personnel  moni tor ing  dev ices  used and t h e i r  assoc- 

i a t e d  measurement e r r o r s .  

I n i t i a l  p r i o r i t y  f o r  dosimetry assessment  w a s  given t o  t h e  "Oak Ridge Study" 

si tes.  The Oak Ridge Na t iona l  Labora tory  assessment  s tudy  i s  th ree - fou r ths  com- 

p l e t e  f o r  e x t e r n a l  r a d i a t i o n  and approximately h a l f  complete f o r  i n t e r n a l .  The 

assessment  of e x t e r n a l  moni tor ing  shows t h a t  about  98% of t h e  509,108 d a t a  

en t r ies  are  usab le  and only  about 2% r e q u i r e  f u r t h e r  i n v e s t i g a t i o n .  

The Oak Ridge Y-12 p l a n t  w a s  opera ted  from 1943 t o  1947 by t h e  Tennessee 

Eastman Corpora t ion  (TEC). The primary f u n c t i o n  of  t he  p l a n t  w a s  t o  produce 

uranium enr iched  i n  t h e  i s o t o p e  U-235 f o r  use  i n  atomic weapons. The b i o l o g i c a l  

e f f e c c s  o f  and p o t e n t i a l  hazards  from u ran iun  e c o s u r e s  were no t  w e l l  understood 

i n  t h e  mid-l940's, no r  were t h e r e  adequate  moni tor ing  methods for e i t h e r  external 

or i n t e r n a l  r a d i a t i o n .  The only  mon i to r ing  informat ion  a v a i l a b l e  is a l i m i t e d  

amount of uranium a i r  concen t r a t ion  d a t a .  

t o  a given worker,  a metl-od has  been developed f o r  e s t i m a t i n g  c rude  lung  doses 

froin inha led  uranium. 

Although t h e s e  d a t a  are not  s p e c i f i c  

The b a s i c  scheme i s  t o  determine t h e  amount of i nha led  uranium by connec t ing  

urznium a i r  concen t r a t ions  ( a i r  monitor ing da ta )  w i th  i n d i v i d u a l  workers v i a  

t h e i r  depar tment / job  t i t l e .  

cesses,  t h e  chemical forms and i s o t o p i c  concen t r a t ions  of t h e  uranium can be 

eztrr:.ined. The b i o l o g i c a l  t r a n s p o r t a b i l i t y  c l a s s  can then  be ass igned .  The 

Using t h e  r a t h e r  good documentation on p l a n t  pro- 

_ _ _ _ .  c: :--.- \-ear d o s e  equ iva len t  commitment t o  t h e  lung  i s  then c a l c u l a t e d  us ing  the  
. .  
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dose equivalent per microcurie factors from the Nuclear Regulatory Commission's 

pc5lication on internal dosimetry, NUREG/CR-0150.  

is then estimated by a "survivai time'' correction of the fifty-year value where 

survival time is defined as the interval between hire date and either death or 

The individual's lung dose 

the end of study follow-up, July 1, 1973. 

2. Chemical Hazards 

A valid study of health effects in nuclear industry workers must include an 

assessment of possible exposures to other toxic materials. In mid-1981 a chemical 

hazards assessment ( C H A )  section was established within the Hazards Assessment 

Grou;, to direct concentrated effort toward recognition and evaluation of 

c'nezical exposures in study populations. A standard CHA procedure for records 

ccllection, data extraction, and assignment of hazard indices was develo?ed and 

reviewed, and will b e  followed as closely as possible in eack (2% study. At 

present the CHA study of the Y-12 (TEC) plant is completed through encoding, 

bat requires verification and revisions. Information from this assessment is 

currently being used by members of other groups. The CHA studies of the Y-12 
- 

(UCC-ND) and X-10 (UCC-ND) plants have also been initiated and are both at the 

stage of records location and collection. 

E. DOE 25 Rem Study Registry 

The initial phase ofdata collection was completed in FY 81 f o r  the present 

2nd foraer employees reported to have received 25 rems during at least one year 

o f  err.?loyment at 40 of the 76 surveyed sites of DOE,  DOE contractors, or DOE'S 

Xeactor Program. Inconsistencies, duplications, and omissions in the 

< E : ;  were referred to the reporting sites for resolution; it was necessary 

- n w  .. -\:a facilities to revise and resubmit their entire rosters. The registry 

:?-slation now consists of 3146 individuals. Alternate methods have, thus far, 
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been s u c c e s s f u l  i n  de te rmining  t h e  v i t a l  s t a t u s  of 418 of  t h e  856 persons 

whose v i t a l  s ta tus  was no t  determined by  the  S o c i a l  S e c u r i t y  Adminis t ra t ion  

( S S A ) .  

Drivers' License  Departments,  are b e i n g  sys t ema t i zed  by the Epidemiology 

Group, M&HSD, t o  f a c i l i t a t e  t h e  follow-up of l a r g e r  numbers of  "unknown" 

i n  t h e  Hea l th  and M o r t a l i t y  Study p o p u l a t i o n s .  

and coded (under ly ing  cause of d e a t h ,  8 t h  Revis ion  I C D )  d e a t h  c e r t i f i c a t e s  

f o r  193  of t h e  338 i n d i v i d u a l s  known t o  b e  dead. Data t o  a i d  i n  v e r i f i c a t i o n  

These methods, t h a t  i n c l u d e  follow-up by s ta tes '  s t o r  Veh ic l e /  

DCRO has o b t a i n e d ,  v e r i f i e d ,  

of an  a d d i t i o n a l  88 c e r t i f i c a t e s  on-hand are  b e i n g  ob ta ined  from PSQ's s t o r e d  

l o c a l l y  o r  i n  Washington, DC. 

dea th  cer t i f ica te  ascer ta inment  f o r  289 d e a t h s  among whi t e  males i n  t h e  popu- 

l a t i o n ,  u s ing  t h e  age a d j u s t e d  m o r t a l i t y  rates o f  t h e  U.S. whi te  male popu la t ion  

f o r  conpar i son ,  showed no excess  m o r t a l i t y  due t o  a l l  causes  (SMR = 4.71). 

S I R ' S  21.00 - were obta ined  f o r  mental  d i s e a s e  (1.00) , chron ic  n e p h r i t i s  (1.03) 

and cance r s  of  t h e  stomach (1 .03) ,  rectum (1.281, l iver  (1.491, l a r y n x  (1.55), 

and esophagus (1 .54 ) ;  none of t h e  v a l u e s  w a 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 .  

However, g iven  t h e  small number of cases i n  each  of t h e s e  c a t e g o r i e s  anc t h e  

incomple teness  o f  t h e  d a t a  a t  t h a t  t i m e ,  no conc lus ions  can  o r  should  be 

drawn from t h e s e  r e s u l t s .  The s t a t u s  o f  t h e  s tudy  w a s  p re sen ted  i n  a p e s t e r  

s e s s i o n  a t  t h e  1981 annual  meeting o f  t h e  S o c i e t y  f o r  Epidemiologic Research. 

York w a s  begun t o  prepare  a t r a n s i t i o n a l  f i l e  i n  which t h e  d a t a  will be e d i t e d  

i n  p r e p a r a t i o n  f o r  t h e  development of an a n a l y s i s  f i l e .  

A v e r y  p r e l i m i n a r y  S M R  a n a l y s i s  based on 55% 

G 

I n  c o l l a b o r a t i o n  w i t h  t h e  Epidemiology Groups a t  LANL and HEW, a b a s i c ,  

comprehensive,  s ing le -con tac t  follow-up q u e s t i o n n a i r e  has  been developed t h a t  

would s e r v e  the  needs o f  t h e  s e v e r a l  on-going DOE Epidemiological  s t u d i e s  a t  

O S X  and Los Alamos, whi le  avo id ing  m u l t i p l e  c o n t a c t s  of  i n d i v i d u a l s  who are 
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developed a m a i l  q u e s t i o n n a i r e  program t o  

-. 

r a d i a t i o n  dosimetry methods used over 

and dosimetry d a t a  r e p o r t e d  by t h e  40 

\ 
si tes  repor t ing  25 r e m  exposures .  The program is be ing  t e s t e d  c u r r e n t l y  a t  

t e n  r e p r e s e n t a t i v e  (by func t ion )  si tes.  Ros te r s  of p r e s e n t  and former employees 

a t  Brookhaven and Argonne and Sandia Na t iona l  Labora to r i e s ,  and t h e  Nat ional  

Acce lera tor  Laboratory having be \ n acqui red  as p o t e n t i a l  sources  of internal 
1 

comparison popula t ions  f o r  cohor t  members exposed a t  those  s i tes .  

s tudy  f a c i l i t y  employee r o s t e r s  on hand are Oak Ridge ( t h r e e  f a c i l i t i e s ) ,  NLO, 

Mound Labora to r i e s ,  Comparative Animal Research Labora tory ,  Mall inckrodt  Chemical 

Other 25 - rem 
.! 

\ 

Korks, Bet t is  and Knolls  Atomic Power L a b o r a t o r i e s ,  and Lawrence Livermore 

Ls5oratory.  Techn ica l ly  a c c e s s i b l e  r o s t e r s  ex i s t " fo r  employees a t  Hanford, 

Lo s 

are 

DOE 

\ 

Alamos Nat iona l  Labora tory ,  Savannah River P l a n t ,  and Rocky F l a t s  and 

i n  p repa ra t ion  (at  Johns Hopkins Un ive r s i ty )  f c r  the sh ipyards  with :-*:.lch 

Naval Reactor Program f a c i l i t i e s  are a s s o c i a t e d .  

>\ 

It i s  a n t h p a t e d  t h a t  
-\ 

t h e s e  r o s t e r s  w i l l  b e  a v a i l a b l e  f o r  s e l e c t i o n  of t h e  comparison popula t ions  

f o r  t h e  sites named. 

Sumary  Qf Research P lan  FY 1983 
_ _  -- 

r e t r i e v a l  w i l l  be completed t o  a t  l eas t  t h e  90% l e v e l  f o r  

a l l  s i tes .  

be done t o  r e s o l v e  t h e  v i t a l  s t a t u s  of  those  workers who are unknown t o  SSA. 

Work h i s t o r y  f i l e s  will be  e d i t e d  and the  d a t a  base  w i l l  be completed followed 

by a n a l y s i s  f i l e  c o n s t r u c t i o n .  

A pre l imina ry  "quick" m o r t a l i t y  s tudy  w i l l  be  i n i t i a t e d .  Work w i l l  
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1, Y - 1 2  P l a n t  [Tennessee Eastman Corpora t ion  (TEC) , Oak Ridge] 

The lung  cancer case-cont ro l  s t u d y  w i l l  be  completed du r ing  FY 82. 

t i n u e d  update  of t h i s  cohor t  i s  planned w i t h  an  ascertainment of new lung  

cancer  dea ths  through 1979. This w i l l  add f i v e  y e a r s  of follow-up t o  t h e  

TEC cohor t  and a l low f o r  a 30-year l a t e n c y  pe r iod  i n  t h e  cohor t .  

Con- 

A second a n a l y s i s  of  t h e  m o r t a l i t y  of t h e  wh i t e  male cohor t  u s i n g  t h e  

new chemical exposure d a t a  and t h e  1979 SSA s e a r c h  m o r t a l i t y  r e s u l t s  w i l l  be  

completed.  

v e i l l a n c e  w i l l  con t inue  i n  t h e  c o h o r t  o f  female workers and d i s e a s e  s p e c i f i c  

case -con t ro l  s t u d i e s  will be  planned.  These s t u d i e s  w i l l  be  based on t h e  

num3er o f  cases observed and whether  t h e r e  i s  a b i o l o g i c a l l y  p l a u s i b l e  reason 

f o r  a d i s e a s e  e l e v a t i o n  ( i . e . ,  a r e a s o n a b l e  hypo thes i s ) .  

The phosgene s tudy  w i l l  a l s o  b e  updated i n  t h i s  manner. Sur- 

2 .  S-12 P l a n t  (UCC-ND, Oak Ridge) 

An a n a l y s i s  of  a l l  wh i t e  males employed fo r  a t  least four months w i l l  be 

publ i shed .  

be inc luded  and v i t a l  s t a t u s  follow-up through 1979 w i l l  be  used. The SMR 

a n a l y s i s  w i l l  e x m i n e  t h e  m o r t a l i t y  e f f e c t  of l eng th  of  employment, age ,  e x t e r n a l  

r z d i a t i o n  exposure l e v e l  and i n t e rna l  exposure l e v e l  (us ing  a newly developed 

o r d i n a l  r ank  s c a l e ) .  hkere a p p r o p r i a t e ,  i n t e r n a l  c o n t r o l  groups w i l l  be  used 

a s  t h e  comparison popula t ion .  

t:c..e r e l a t i v e  r i s k  due t o  both i n t e r n a l  and e x t e r n a l  exposure l e v e l s .  An up- 

2rc;fe.l s t u d y  w i l l  be i n i t i a t e d  i n  M 83 i n c o r p o r a t i n g  the  completed chemical 

h a z s r i s  assessment .  

A l l  i n d i v i d u a l s  p r e v i o u s l y  excluded because of e r roneous  d a t a  w i l l  

Po i s son  r a t e  a n a l y s i s  will be used t o  determine 
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3 .  Oak Ridge h’at ional  Labora tory  UCC-KD) 

Vnen t h e  follow-up of  t h e  X-10 whi te  male c o h o r t  has  been completed and 

t h e  ambigu i t i e s  i n  t h e  work-his tory d a t a  have been r e so lved  (department codes 

w i t h  no documentat ion) ,  t h e  m o r t a l i t y  rate a n a l y s e s  w i l l  be  c a r r i e d  ou t .  

M o r t a l i t y  r a t e  comparisons w i l l  be  made between t h e  cohor t  and t h e  general  

p o p u l a t i o n  and between subgroups of t h e  cohor t  c a t e g o r i z e d  accord ing  t o  

r ad ia t ion -dose  levels and work-area assignments .  

The case -con t ro l  s t u d y  of cancer dea ths  w i l l  a l so  be completed dur ing  t h i s  

t i m e  pe r iod .  Other  s t u d i e s  planned are:  a r e t r o s p e c t i v e  cohor t  m o r t a l i t y  

s t u d y  o f  a l l  X-10 male employees, i nc lud ing  those who worked a t  o t h e r  DOE 

f a c i l i t i e s ,  as p a r t  o f  an  o v e r a l l  Oak Ridge s t u d y ,  and a m o r t a l i t y  a n a l y s i s  of 

X-10 female workers .  

4 .  Oak R i d g e  Gaseous D i f f u s i o n  P l a n t  (UCC-ND),  K-25 

The K-25 i nven to ry  f i l e  w i l l  be used t o  (1) g e n e r a t e  hypotheses ,  (2 )  e v a l u a t e  

d a t a  a v a i l a b l e  f o r  s t u d y ,  and ( 3 )  determine d a t a  e r r o r s  which are d e t e c t a b l e  

by s y s t e a a t i c  e d i t i n g  checks.  These e r r o r s  w i l l  b e  sent t o  t h e  a r c h i v i s t  f o r  

c o r r e c t i o n  and t h e  c o r r e c t i o n s  en te red  i n t o  a l l  our  f i l e s .  The inventory f i l e  

w i l l  be  used t o  c a l c u l a t e  d i s e a s e  r a t e s  over  t i m e  i n  t h e  I(-25 popula t ion .  These 

vi11 be v a l u a b l e  when we l a t e r  examine m o r t a l i t y  i n  o t h e r  gaseous d i f f u s i o n  

? l a n t s  sack as Portsmouth and Paducah. A thorough exp lo ra to ry  a n a l y s i s  of 

r r .o r ta l i ty  i n  K-25 workers  from 1943 t o  1979 w i l l  b e  conducted. 

5 .  Oak Ridge Welders 

The s tudy  done i n  FS 8 1  w i l l  be  expanded t o  i n c l u d e  (1) a comparison of t h e  

n i c k e l  welders  a t  K-25 w i t h  t h e  e n t i r e  K-25 work f o r c e ,  and ( 2 )  a comparison 

r -  ail welders  w i th  t h e  e n t i r e  Oak F.idge work f o r c e  (from t he  ORFCOM f i l e ) .  

-:.e ?urpose o f  t h e s e  comparisons is  t o  f u l l y  examine t h e  apparent  i nc rease  i n  -- 

I I 1 1 2 9 1  
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r e s p i r a t o r y  d i s e a s e  and t o  f i n d  out  i f  i t  i s  s p e c i f i c  t o  we lde r s .  These 

r e s u l t s  w i l l  be  pub l i shed  i n  FY 83. 

6.  Oak Ridge F a c i l i t y  Comparison Study (ORFCOM) 

The ORFCOM f i l e  w i l l  be  used t o  o b t a i n  smoothed estimates of  t h e  age- 

s p e c i f i c  and cause - spec i f i c  dea th  rates f o r  all whi te  male Oak Ridge workers.  

These same estimates w i l l  be  done f o r  each  p l a n t  s e p a r a t e l y .  Age-birth year-  

cause s p e c i f i c  d e a t h  rates w i l l  be  ob ta ined  from t h e  f i l e  and used t o  compute 

expec ted  dea th  rates f o r  t h e  ?5 - rem s tudy .  

o b t a i n  an i n t e r n a l  comparison of Oak Ridge workers by f a c i l i t y .  Data e r r o r s  

i d e n t i f i e d  d u r i n g  t h e  ORFCOM a n a l y s i s  f i l e  c o n s t r u c t i o n  w i l l  b e  c o r r e c t e d  us ing  

source  documents. 

The f i l e  w i l l  a l s o  be used t o  

7 .  Mall inckrodt  Chemical Works 

The a n a l y s i s  f i l e  w i l l  be  updated wi th  t h e  r e s u l t s  of  t h e  1982 SSA s e a r c h ,  

t h e  r e s u l t s  from D?fV and t h e  X s s o u r i  dea th  i n d e x .  The SNR a n a l y s i s  will be 

updated .  

C .  Data Management 

During FY 82 and FY 83, development and implementat ion of a comprehensive 

s e c u r i t y  system f o r  bo th  DEC 10 and I B M  d i s k  f i l e s  w i l l  con t inue .  Increased  

e f f o r t s  w i l l  be  made t o  t r a i n  a l l  computer group personnel  on a l l  computer 

sys tems.  The data-base f i l e  s t r u c t u r e s  and a s s o c i a t e d  so f tware  w i l l  b e  re- 

des igned  t o  accommodate the  i n c r e a s i n g  volume of  d a t a  r equ i r ed  t o  main ta in  

t h e  s tudy .  

ince:ies w i l l  be e s t a b l i s h e d .  All UCC-ND popu la t ion  d a t a  ( r o s t e r s ,  work h i s t o r y ,  

In-house procedures  f o r  p roduc t ion  of  microf iche  of s t a t e  death 

exzosure .  e t c . )  w i l l  be  updated through December 1980.  An automated system t o  

z s s l c t  i n  dea th  c e r t i f i c a t e  v e r i f i c a t i o n  w i l l  be  completed. During F1’ 23, t h e  
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correction of errors detected during the building of the K-25 data inventory 

file will be completed and construction of an analysis file will begin. 

puterization of systems for alternate methods of vital status follow-up will 

be expanded. 

Com- 

D. Biostatistical Methods 

Testing of the appropriateness of the proportional hazards failure time 

model will continue. Cohort data with time dependent exposure variable from 

the P-12 analysis and case-control data from the TEC lung cancer study will 

be used to see if results are consistent with other analytical methods. The 

ORFCOM file will be used to evaluate whether proportional hazards regression 

and/or Poisson rate analysis will prove appropriate for combining individuals 

from different facilities into one analysis. Other available methodology for 

coxhining results from individual studies will be reviewed and evaluated. 

Graphics equipment has recently been acquired and a great deal of effort 

will be put toward developing its use as an analtyical aide and alternative. 

E. Hazard ksessment 

I. Radiation Hazards 

Assessment of dosimetry data for the 25 rem study will receive a high 

priority. 

cn initial dose assessments projects identified the need for additional 

s32cificity for dosinetry assessment procedures. A Standard Assessment Procedure 

(92) is being developed by the ORAU/LTNC Hazard Assessment Group. 

:<ill be a recipe for ensuring that editing, characterization, validation and 

A separate assessment plan is to be prepared for that study. Work 

The S A P  

? - & -  :,,& set closure have been achieved. This procedure will be applied to dosi- 

- -  .cc:-.- assessments f o r  studies of individual sites as well as the 25 rem study. - 

I I 1 1 2 9 9  
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2 .  Chemical Hazards 

Records l o c a t i o n  and c o l l e c t i o n  f o r  t h e  chemica l  hazard assessment  

(CHA) s t u d i e s  of t h e  Y-12  (UCC-ND) and X-10 (UCC-ND) p l a n t s  is  i n  p rogres s  

and shou ld  be completed i n  FY 82. Since d a t a  are e x t r a c t e d  from t h e  r eco rds  

c o n t i n u a l l y  as they  are o b t a i n e d ,  t h e  CHA s t u d i e s  f o r  t h e s e  two f a c i l i t i e s  

should  b e  completed and a v a i l a b l e  f o r  u s e  i n  a n a l y s e s  i n  FY 83.  

work on CHA e v a l u a t i o n s  f o r  t h e  K-25 (UCC-ND) p l a n t ,  Paducah, ICY Gaseous 

D i f f u s i o n  P l a n t ,  .and Mal l inckrodt  Chemical Works w i l l  be  i n i t i a t e d .  

w i l l  i n c l u d e  es tab l i shment  of  necessary  communications wi th  personnel  a t  l o c a l  

p l a n t s  and de termina t ion  of e x i s t e n c e  and a v a i l a b i l i t y  of r eco rds .  

P re l imina ry  

This 

F. DOE 2 5  - Rem Study Reg i s t ry  

Vi ta l  s t a t u s  of t h e  s t u d y ,  1 5  rem s t u d y  p o p u l a t i o n  has  been determined i n  

t h e  Fast  two years i n  a s e r i e s  o f  submissions t o  t h e  S o c i a l  S e c u r i t y  Adminis- 

t r a t i o n  as p a r t i c i p a n t s  were i d e n t i f i e d  and r e p o r t e d  by surveyed f a c i l i t i e s .  

The re fo re ,  i t  i s  in tended  t o  resubmit t h e  complete  cohor t  t o  t h e  SSA i n  Spr ing  

FY 83 i n  o r d e r  t o  update  v i t a l  s t a t u s ,  t o  e n s u r e  un i fo rmi ty  of s e a r c h  f o r  t h e  

cohor t  and t o  provide  a c o n s i s t e n t  cu t -of f  d a t e  f o r  follow-up. 

t i n u e  t o  a s c e r t a i n ,  v e r i f y  and code dea th  c e r t i f i c a t e s  t o  a s s u r e  maximum ascer- 

ta inment .  Work a l s o  w i l l  cont inue  t o  r e s o l v e  t h e  v i t a l  s t a t u s  of "unknowns" 

us ing  a l t e r n a t i v e  sources  of d a t a  t h a t  i n c l u d e  s e a r c h e s  of  r o s t e r s  of s t a t e s '  

Motor Veh ic l e s /Dr ive r s '  L icense  Departments and of a c t i v e  and r e t i r ed  f e d e r a l  

enployees by t h e  Of f i ce  of Personnel  management. Resolu t ion  of t h e  s t a t u s  of 

t e r n i n a t e d  sh ipyard  workers may be  achieved i n  c o l l a b o r a t i o n  wi th  i n v e s t i g a t o r s  

a t  t n e  School of P u b l i c  Heal th  and Hygiene, Johns Hopkins Un ive r s i ty .  

- 

Work w i l l  con- 

? a t a  w i l l  be e d i t e d  and v a l i d a t e d  i n  t h e  t r a n s i t i o n a l  f i l e ;  an a n a l y s i s  f i l e  

-.,-ill b e  developed by mid-82. M o r t a l i t y  i n  t h e  cohor t  due t o  a l l  and s p e c i f i c  
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causes  w i l l  be  compared wi th  t h e  age a d j u s t e d  m o r t a l i t y  ra tes  i n  the  U. S .  

pcpu la t ion .  The f e a s i b i l i t y  w i l l  be i n v e s t i g a t e d  of u s ing  t h e  m o r t a l i t v  

rates of more comparable popula t ions  such as workers i n  a n o n r a d i a t i o n  

i n d u s t r y .  

w i l l  be  conducted when t h e  necessary  sou rces  ( i . e . ,  complete  remployee r o s t e r s )  

of d a t a  f o r  s e l e c t i o n  of c o n t r o l s  are a v a i l a b l e .  Work w i l l  con t inue  concur ren t ly  

on t h e  development of t h e  morbid i ty  phase of  t h e  s t u d y  i n  which cance r ,  d i s e a s e s  

of t h e  r e s p i r a t o r y  and c a r d i o v a s c u l a r  systems are outcomes of interest .  

A case -con t ro l  s tudy  of t h e  dea ths  i n  2 5  - r e m  s t u d y  popula t ions  

The comprehensive q u e s t i o n n a i r e  w i l l  b e  f i n a l i z e d  and submi t ted  t o  OMB 

f o r  approval .  

i n t e r n a l  comparison popu la t ion  of workers on a b y - s i t e  b a s i s  beginning  wi th  a 

group of t h e s e  si tes f o r  whom complete employee rosters are a v a i l a b l e  a t  ORAU 

Pending t h a t  approva l ,  work w i l l  beg in  on t h e  s e l e c t i o n  o f  an 

[ i . e . ,  Oak Ridge ( t h r e e  f a c i l i t i e s ) ,  NLO,  Xound, Hanford l .  

I n  an a t t empt  t o  c o n t r o l  f o r  p o s s i b l e  exposure t o  i n d u s t r i a l  hazards  

. . -  o t h e r  than r a a i a t i o r ,  ( e .  g.  , c i..e 7 - - _ I  ...- c a l s ,  as5esz,cs, 2 . t ~  .> , s i t e - s p e c i f i c  coztparison 

groups w i l l  be  matched i n i t i a l l y  by t h e  department i n  which t h e  cohor t  xember 

w a s  working a t  t h e  t i m e  o f  h i s / h e r  f i r s t  25 - rem exposure .  The technique of over- 

sampling w i l l  be  used t o  provide  a poo l  o f  p o t e n t i a l  c o n t r o l s  from which t o  

s e l e c t  a comparison group whose cumulat ive dose o f  t h a t  s i t e  i s  (1 -_  rem; t h i s  

method w i l l  reduce t h e  number o f  i n d i v i d u a l s  f o r  whom d e t a i l e d  exposure d a t a  

i c i l l  be  needed. The comparison group matched by s i t e  and by department w i l l  be  

f u r t h e r  matched by sex ,  yea r  of b i r t h ,  age a t  h i r e ,  and l e n g t h  of employment 

equal  t o  t h a t  of t h e  cohor t  member o r  a t  l e a s t  one c a l e n d a r  y e a r .  The X-10 

-Ef:lod o f  s e l e c t i o n  of  a comparison popu la t ion .  P rev ious ly  desc r ibed  methods 

. -  - . ,.-i- - -  be used t o  o b t a i n  morbid i ty  d a t a  f o r  a sample p o p u l a t i o n  comprised of samples 
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of cohort and the comparison population members'at the sites identified 

above. . 

Sumarv of Death Certificate Retrieval Office (DCRO) 

Two submissions were made to SSA for vital status determination. These 

results totalled 107,711 persons and identified 3,992 deaths. The results of 

the second search (September 1981) were recently received and deaths identified 

in this search are not included in the 3,992 above. 

Additional state death indexes were acquired from Connecticut, Massachusetts, 

Yissouri, New Jersey, New Mexico, Virginia, Wisconsin and Wyoming. Our efforts 

to obtain additional indexes and to update the indexes on hand continue. 

'Rie problem of establishing an individual's vital status when it is unknown 

to SSA w a s  addressed. Several alternative methods have been established and 

proven quite useful. They include: drivers' license registrations, newspaper 

cbituaries, and the Railroad Retirement Board. An agreement has been made 

with Civil Service to utilize the Office of Personnel Management's Central 

Personnel Data File. 

Efforts to reduce the inter-coder variation between the ORAU nosologist and 

the retired NCHS chief nosologist were so successful that the ORAU nosologist 

now has the sole responsibility f o r  this job. A l l  certificates are coded to 

the Eighth Revision of the ICD cause-of-death code. Certificates for deaths 

occurring on or after January 1, 1979 are additionally coded to the Ninth 

3evision by the new junior nosologist. 

summary statistics and population-specific status reports were added t o  

:;e automated portion of the system. 

nindled by the computer group.  

The production of these reports is 
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Death Cer t i f ica tes  on F i l e  i n  ORAC Data Bank R’ 82 

26,800 - Codes and computerized ( i n  f i l e  XDEATH) 

* - I n  nosology 

* - In  process  of be ing  v e r i f i e d ,  a b s t r a c t e d ,  e n t e r e d  on NDEATEI: 

** 2,400 - Probl’ems w i t h  v e r i f i c a t i o n  

No p l a n s  

to 

1,800 Rocky F l a t s ,  Mound, Los Alamos I computer ize  

2,000 OR s i b s  and c o n t r o l s  

10,300 - 6,500 Hanford s i b s  and c o n t r o l s  

7,300 - Hanford employees - p l a n  t o  computer ize  

46,800 - Death c e r t i f i c a t e s  on hand 

*Xew procedures  s i n c e  beginning  use o f  in-house n o s o l o g i s t  have e l imina ted  t h e  

la rge  numbers i n  t h e s e  phases  of t h e  p rocess .  These numbers f l u c t u a t e  b u t  a r e  

less than  100 a t  any given t i m e .  

**Includes - 986 Savannah River  c e r t i f i c a t e s  which cannot be  v e r i f i e d  due t o  l a c k  

of demographic d a t a  f o r  t h i s  popu la t ion .  

Death Cer t i f ica te  C o l l e c t i o n  Record 

10,645 - Found by ORAU on o r  b e f o r e  February 5 ,  1981 

4,823 - Found by ORAU from February 6 ,  1 9 8 1  - February 5 ,  1982 

31,355 - Found by the  U n i v e r s i t y  of P i t t s S u r g h  team 

46,823 - Death c e r t i f i c a t e s  on hand February 5 ,  1982 

Death C e r t i f i c a t e s  Under Curren t  Search 

3,253 - Declared dead - no DC - on DCROST 

1.472 - Declared dead January 1981 submission - will b e  loaded t o  DCROST 

f o r  search  ?larch 1982 

h . 7 2 5  - T o t a l  dec l a red  dead 
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AVAILABILITY OF STATE DEATH TAPES (OR MICROFICHE) TO HMS/DCRO 

Obtained Promised o r  
Years Poss ib le  Denied State 

Alabama 

Arizona 

Cal i fornia  

Connecticut 

Delaware 

Florida 

Georgia 

Kansas 

Kentucky 

Louisiana 

> b i n e  

?las sa chus e t t s 

?li c h i  g an 

?l iss issippi 

Xis s o u r i 

Mon t ana 

Kevaaa 

Sew Jersey 

Sev Yexico 

x o r t 5  Carolina 

Yort‘n Dakota 

O k l O  

‘I e m  e e s ee  

Teszs 
_ - .  . . . .-~.--- - , *& --.-LO - 
--. ... I = : z T‘.S in 

“ 2  . ..- -- - .- .. ._.--. - 

1908-1980 

1940-19 77 
1960-1977 

1959-1977 

1939-1979 

1940-19 78 

1919-1979 

1971-1979 

1963-1978 

1975-1978 

1966-1980 

1969-1978 

1969 -19 79 

1958-1978 

194 3-1980 

1954-19 77 
1964-1978 

1957-1979 

19 40- 19 80 

1975-1979 

1972-1977 

1956-1977 

1949-1979 

19 6 4- 19 80 

1945-1980 

1940-1958 

1940-1979 

Oklahoma Arkansas 

South Dakota Colorado 

Utah Idaho 

Vermont I l l i n o i s  

Indiana 

Minnesota 

Nebraska 

New Hampshire 

N e w  York 

Oregon 

Pennsylvania 

South Carolina 

West Virginia 
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Persons  needing  follow-up t o  de te rmine  s t a t u s  of "uNIc?TOw?\7S" 

268 - Imposs ib le  SSN's 

1 6 , 7 3 7  - Nonmatch on (SSN, SNAME) p a i r  

32,072 - Status unknown 

49,077 - T o t a l  needing follow-up by a l ternate  means 

Planned P rogres s  i n  FY 83 

The DCRO will cont inue  t o  expand i t s  e f f o r t s  t o  e s t a b l i s h  worker vital 

s t a t u s  when i t  is unknown t o  SSA. The Civ i l  Se rv ice  Personnel  Records system 

w i l l  be  used r e g u l a r l y  as an a l te rna te  source  of v i t a l  s t a t u s  a sce r t a inmen t  

pending t h e  r e s u l t s  from t h e  f i r s t  s ea rch .  

be used as a sou rce  of v i t a l  s t a t u s  ascer ta inment  o t h e r  than  SSA. Other  sou rces  

of v i t a l  s t a t u s  ascer ta inment  t h a t  have proven t o  be  h e l p f u l  w i l l  con t inue  i n  u s e ,  

These sources  i n c l u d e :  s t a t e  dea th  indexes ,  newspaper o b i t u a r i e s ,  and S ta t e  

Departaents of Motor Vehic les .  

The Nat iona l  Death Index w i l l  a l s o  

Computer programs w i l l  be  completed t o  a i d  i n  t h e  v e r i f i c a t i o n  of dea th  certi- 

f icates  so  t h a t  t h e  ma jo r i ty  of t h i s  process  may be c a r r i e d  o u t  by t h e  c l e r i c a l  

s t a f f .  Cert i f icates  t h a t  are ques t ionab le  o r  d i f f i c u l t  t o  v e r i f y  w i l l  b e  handled 

by the s e n i o r  n o s o l o g i s t  i n  con junc t ion  w i t h  t h e  a r c h i v i s t -  

The e s t a b l i s h e d  a c t i v i t i e s  of  t h e  DCRO w i l l  cont inue .  Communication wi th  

DCRO u s e r s  will con t inue  i n  an e f f o r t  t o  make i t s  s e r v i c e s  more r e spons ive  t o  

t h e i r  needs.  E f f o r t s  w i l l  be  made t o  a c q u i r e  a d d i t i o n a l  s t a t e  dea th  indexes and 

t h o s e  a l r e a d y  on hand w i l l  be updated.  

r e v i s e d  and expanded t o  f i t  new and changing needs.  

As needed, computer so f tware  w i l l  b e  
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X was unavai lab le  when Dr. Dorothy Legar re ta  (415-654-0100) c a l l e d  yes te rday .  
two a t t e m p t s  t o  r e t u r n  her  ca l l  vere unsuccessful.  She c a l l e d  again today. 
D r .  L e g a r e t t a  s a i d  she  vas employed a t  the  Crocker tab i n  C a l i f o r n i a  during 
the  MED era. She is now i n  Berkeley, C a l i f o r n i a ,  where she works or c o n s u l t s  
f o r  t h e  Radiation Survivors Group; she  is a l s o  an ad junc t  professor  a t  the  
Univers i ty  of Nevada. She wanted a copy of t he  masters paper  concerning t h e  
case c o n t r o l  s tudy  of lymphatic cancer among TEC women. 
r eques t  t o  Craig Johnson a t  bsewel l  Park Memorial Hospi ta l .  She a l s o  wanted 
t o  know how she  could get a copy of t he  d a t a  set on t he  TEC women f o r  a s tudy  
of reproduct ive  outcomes f o r  which she a l ready  has funding! I to ld  her these  
were WE data and t h a t  she should make her i nqu i ry  t o  me  i n  w r i t i n g  - she  
w i l l .  

1 r e f e r r e d  t h i s  
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