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H.E.H.F. ACTIVITIES 

• OPERATIONS EMPLOYEE ROSTER 

• CONSTRUCTION EMPLOYEE ROSTER 

• MORTALITY DATA 
COLLECTION AND CODING 

• OCCUPATIONAL INFORMATION 

• OCCUPATIONAL EXPOSURES 
RADIOLOGIC AND OTHER 

• PERSONALEXPOSURES 
CIGARETTE SMOKING 

• REPRODUCTIVE OUTCOMES STUDY 
DATA COLLECTION AND CODING 

P.N.L. ACTIVITIES 

• THE HANFORD MORTALITY STUDY ANALYSIS 

• REPRODUCTIVE OUTCOMES STUDY ANALYSIS 



HANFORD SITE 

R EA CT 0 R 5------------i 

100-H (1965) 

KEY DATES 

1945 3 REACTORS OPERATING . 
3-CHEMICAL SEPARATION PLANTS 

1955 5 REACTORS ADDED 
2 FUELS REPROCESSING PLANTS 

1956 *HANFORD LABS EXPAND 

1963 1 REACTOR ADDED (N) 

1972 8 REACTORS CLOSED 
* FUEL REPROCESSING ON STANDBY 

1984 FUEL REPROCESSING ON LINE 

LABORATORY AREA 
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OCCUPATION 
COOING 

TUMOR 
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ACQUIRE 
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NATIONAL 

WASHINGTON 
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(occu~~~~NAL)~~~~~~~~~~~~~~~---11.__:S~M~O~K~l~N~'G:......--J 
OCCUPATIONAL 

NON·RADIOlOGIC 

OCCUPATIONAL 
RADIATION 

REACTIVATE? 

HEAL TH STUDY ACTION PLAN 
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REVIEW 
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0 
WORKERS 

OPERATIONS 

CONSTRUCTION 

(PREHANFORO?}.( HANFORD ~POST HANFORD) 

SOURCES 

SSA 
SEARCH 

OTHER 
SEARCHES 

OATA 

DEMOGRAPHICS 

WORK HISTORY 

STEPS 

ACQUIRE 

CODE 

VALIDATE 

VITAL STATS 

CALIFORNIA 

CONTRACTORS 

NATIONAL 

WASHINGTON 

LINKAGE 

~occu~~~~NAL~~~~~~~~~~~~~~~~i.~~S~M~O~K_IN...;_;;;G~_, 
OCCUPATIONAL 

NON-RADIOLOGIC 

OCCUPATIONAL 
RADIATION 

REACTIVATE? 

HEALTH STUDY ACTION PLAN 

JOB FILE 

HEHF PNI. 

CHEMICAL? 

EXTERNAL 

INTERNAL 

ANALYSIS 

INTERPRETATION 

PRESENTATION 

REVIEW 
TUMORS r- -i 

I I ._...1 H.1.S. I 
I PILOT r 
L - J 



0 

HEALTH ANO MORTALITY STUDY 

THE OVERALL MORTALITY STUDY 

SINGLE PURPOSE/DIVIDED RESPONSIBILITIES 

HEALTH STUDY ACTION PLAN 

HEHF 

JOB FILE 

PNL 
RADIATION 

FILE 
HEHF 

MORTALITY 
FILE 

ANALYSIS 

,___..,...---4 INTERPRETATION 

PRESENTATION 



D.O.E.• HANFORD HEALTH AND MORTALITY STUDY 

MORTALITY STUDY OF HANFORD WORKERS 

HANFORD JOB 

HISTORY FILE 



HEALTH AND MORTALITY STUDY 

OPERATIONS EMPLOYEE ROSTER 

• CONTENTS 

• MAINTENANCE 

CONSTRUCTION EMPLOYEE ROSTER 

• CONTENTS 

• MAINTENANCE 

- • TIME TABLE FOR COMPLETION 
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HEALTH AND MORTALITY STUDY 

HANFORD EMPLOYEES FEB. 1984 

~ MALE 
~ 

FEMALE 

ALL 

OPERATIONS CONSTRUCTION 

40, 191 (72%) 12, 799 (95%) 

15,996 (28%) 656 (5%) 

56, 187 13,455 

69,642 
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HEALTH AND MORTALITY STUDY 

MORTALITY DATA 

• CONTENTS 

• GROWTH 

• ASCERTAINMENT 

SOURCES 
SSA 

SEARCH 

OTHER 
SEARCHES 

VITAL STATS 
CALIFORNIA 

CONTRACTORS 

NATIONAL 

WASHINGTON 

LINKAGE 

CODE 
VALIDATE 

LOCAL 

WASHINGTON 
MOTOR VEH. 

COUNTY 
VOTER LIST 

REVIEW 
TUMORS 



D.0.E. - HANFORD HEALTH AND MORTALITY STUDY 

MORTALITY FILE PRO,DUCTION 

REHIRES"' 

HANFORD JOB 

HISTORY FILE 

JOB AND LOCATION 

CHANGES 

\ 
I 

TERMINATIONS 

I/ 
RETIREMENTS 

VITAL STATUS SEARCHES 

SOCIAL 
SECURITY 

NATIONAL 
DEATH 
INDEX 

REGIONAL ....__.~ 
OBITS 

~------~ .... DEATHS 

MORTALITY 
FILE 

WASHINGTON 
STATE 

' >> ·.• ~ ~• • • ·~ • I • • ~ •;~~~ 



HEALTH AND MORTALITY STUDY 

SELECTED CHARACTERISTICS OF THE 
MORTALITY FILE 

PERCENT 

ROSTER 

OPERATIONS EMPLOYEES 83% 

CONSTRUCTION EMPLOYEES 17% 

SEX 

MALE 89% 

FEMALE 11% 

RACE 

WHITE 98% 

BLACK 1% 

OTHER 1% 



HEALTH AND MORTALITY STUDY 

FIRST SOURCE OF DEATH 
NOTIFICATION FOR HANFORD 
OPERATIONS AND CONSTRUCTION 
W.ORKERS: 1944-1984 

SOURCE PERCENT 

SOCIAL SECURITY 78% 

HEALTH STUDY GROUP 13% 

WASHINGTON SURVEILLANCE 4% 

NATIONAL DEATH INDEX 3% 

CALIFORNIA SURVEILLANCE 2% 
ALL (n=10642) 



HANFORD HEALTH ANO MORTALITY STUDY 

NOTIFICATIONS OF DEATH BY SOURCE FOR HANFO_RD 
OPERATIONS AND CONSTRUCTION WORKERS, MALES: 
1944-84 

\ 

' ' ,.._ ____ ,, 

AREA IS PROPORTIONAL TO NUMBER OF DEATHS 

LINKAGE= MILHAM, GE, NDI, CAMUS 

LOCAL= HEHF, COUNTY, ETC. 



0 

HANFORD HEALTH AND MORTALITY STUDY 

NOTIFICATIONS OF DEATH BY SOURCE FOR MALE 
OPERATIONS WORKERS 1944-74 



0 

HANFORD HEALTH AND MORTALITY STUDY 

NOTIFICATIONS OF DEATH BY SOURC.E FOR MALE 
OPERATIONS WORKERS 1975-83 



HEALTH AND MORTALITY STUDY 

TIME FROM SSA NOTIFICATION TO 
RECEIPT OF CERTIFICATE 

HEHF 
YEAR OF DEATH NOTIFIED 

1978 101980 

1980 101981 

DEATH 
CERTIFICATES 

ARRIVE(%) 

10 1981 (70%) 

20 1982 (60%) 

1 Q =FIRST QUARTER 
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HANFORD HEALTH AND MORTALITY STUDY 

DEATH CERTIFICATE STATUS ON 
FEB. 84 FOR DEATHS ASCERTAINED 
THROUGH THE SOCIAL SECURITY 
SYSTEM 

NO DEATH 
SENT TO SSA YEARS COVERED ALL DEATHS CERTIFICATE(%) 

VARIOUS 1944-1977 5752 

1979 1947-1979 1383 

1981 1975-1981 667 

1983 1952-1983 1490 

ALL 9292 

*30% REPRESENT NEWLY ASCERTAINED 
CONSTRUCTION WORKERS DEATHS 

2% 

5% 

14% 

61%* 

13% 



HEALTH AND MORTALITY STUDY 

MORTALITY FILE AND DEATH CERTIFICATE 
STATUS 1944-1984 

CERTIFICATE ON HAND 

'YES' (%'NO') TOTAL -------'NO' 

OPERATIONS(1) 7900 669 (8%) 8569 

CONSTRUCTION 1542 529 ( 26%) 2071 

TOTAL 9442(2) 1198 ( 11 % ) 10640 

(1) To avoid double counting. 102 deaths among persons who were both 
operations and construction workers were included in the 

·operations group 

This includes the 9.83 SSA submission (1984) 

(2) 8954 have I CD-9 codes; the remainder are being coded 



HEALTH AND MORTALITY STUDY 

LOCATION OF DEATH FOR FORMER HANFORD EMPLOYEES 

WASHINGTON AND OREGON COUNTIES 
MALES 

18 

• MU 
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HEALTH AND MORTALITY STUDY 

SOURCE OF DEATH NOTIFICATION 
FOR HANFORD WORKERS DYING IN 
WASHINGTON STATE, 1975-77 

SOCIAL 
SECURITY 

FOUND 

NOT FOUND 

WASHINGTON OCCUPATIONAL 
MORTALITY SURVEILLANCE SYSTEM* 

FOUND NOT·FOUND 

13% 77% 90% 

3% 7% 10% 

16% 84% n=668 

*DESIGNED AND MANAGED BY DR. MILHAM 
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HEALTH AND MORTALITY STUDY 

SOURCE OF DEATH NOTIFICATION 
FOR HANFORD WORKERS DYING IN 
WASHINGTON STATE, 1978-83. · 

SOCIAL 
SECURITY 

FOUND 

NOT FOUND 

WASHINGTON OCCUPATIONAL 
MORTALITY SURVEILLANCE SYSTEM* 

FOUND NOT FOUND 

9% 37% 46% 

24% 10% 54% 

33% 67% n=1446 

*DESIGNED AND MANAGED BY DR. MILHAM. 
INCLUDES ALL DEATHS SUBMITTED 'TO DATE' BY 
DR. MILHAM 
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HEALTH AND MORTALITY STUDY 

-25 

UNMATCHED 
COMPARISON PAIRS 

0 

COMPARISON PAIR WEIGHT (LOG10) 

MATCHED 
COMPARISON PAIRS 

+25 



HEALTH AND MORTALITY STUDY 

SOURCE OF DEATH NOTIFICATION 
FOR HANFORD WORKERS DYING IN 
CALIFORNIA 1-960-1977 

SOCIAL 
SECURITY* 

,_, FOUND 

NOT FOUND 

CALIFORNIA MORTALITY 
LINKAGE SYSTEM 

FOUND NOT FOUND 

85% 9% 94% 

5% 1% 6% 

90% 10% n=572 

*SSA SEARCHES THROUGH 9.83 



HEALTH AND MORTALITY STUDY 

SOURCE OF DEATH NOTIFICATION 
FOR HANFORD WORKERS DYING IN 
CALIFORNIA 1978-1982 

SOCIAL * 
SECURITY 

FOUND 

NOT FOUND 

CALIFORNIA MORTALITY 
LINKAGE SYSTEM 

FOUND NOT FOUND 

75% 5% 80% 

19% 1% 20% 

94% 6% n=240 

*SSA SEARCHES THROUGH 9.83 



,,,,..., HEALTH AND MORTALITY STUDY 

CAMLIS AND SSA ASCERTAINED DEATHS IN CALIFORNIA 
1960-1982 
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HEALTH AND MORTALITY STUDY 

NINETY ONE POTENTIAL SEX CODE ERRORS 
IDENTIFIED BY c·AMLIS PROCESSING 

CORRECT 
SEX CODE 

MALE 

FEMALE 

HEHF SEX CODE 

MALE FEMALE 

31 11 

34 15 

65 26 

FEMALE MALE 
FIRST NAME FIRST NAME 

42 

49 

91 



HEALTH AND MORTALITY STUDY 

CRITERIA FOR ORDERING 
CERTIFICATES FROM THE NDI 
SEARCH 

• SSN AND LAST NAME(EXACT) 

• EXACT ON ALL EXCEPT SSN (3.2%) 

• SSN AND EXACT ON ALL (EXCEPT 
LAST NAME) 

• SSN AND SURNAME 

89% 

11% 



HEALTH AND MORTALITY STUDY 

NATIONAL DEATH INDEX 1·979-81 

660 CERTIFICATES TO BE REVIEWED 
~ ., 

550 RECEIVED TO DATE (FEB. 84) 

SPOUSE CERTIFICATE 25(5%) 

110 PROBLEM CERTIFICATES (17%) 

UNCOOPERATIVE STATES-7 60 

STATE CANNOT LOCATE 5 

D.C.R.O. ASSISTANCE 45 

SALVAGEABLE 105 



() () 

NOi Sample Output 

-----------------------------------------------------------------------------------------------------------------------------------

···-···· -·------- ·---·---·-··---· --------·--·--------····-··- ....... ····-·-·- --
BIRTH DATE 

PCSSIOLE CECEUlNT NAME FATHERS SURNAME SOC SEC NO MO DY YR AGE SEX RACE MS. ~lL.-~illl.__-·--

_____ C"""H_ARLIL~ ... J:~-- ----···---- 10-1?---=-1"'"6 ____ .... H ____ _,.W ..... H.___-___ ifA_:__ _____ .. 

POSSIULE NCI RECO~O ~ATCHES IIN RANKED ORDERJ 

STATE CERT DATE OF NAME FATHERS LN/ OIRTH DATE 
_____ OF _UE.-.A::....:T H"------'N=IJHO El{ DEA 1 H F H l SURNAME FS_illLl~~!iO HQ DY YR AGE SE.X.... ... AACf_ML .• S.OR_. s.nn_ __ -

MARYLAND 007575 03-19-81 x 1 s x x x 

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

us ER RE OU Es T itECORD __ , PO s s I 0_1.E N 0 I REC ORO ,., A t<;HE.,,,S:.........= _ __,2:wl:......... _________ _...NpJ_~P..e.Lt«LJ.i .. o .... o .... 11..__ ___ _..c'""'o~NJJrnL NO Q 13 0790 Bl.I_ 

---- . .....,,...~,...,,...,~--..,,..~==,-::---,:-------------------------·8.lBTH DATE 
POSSlflE OECE~~NT MAHE FATHERS SURNAME soc sec NO HO DY YR AGE sex RACE HS SOR SOB 

JOSEPh H. 05-22-03 H WH WA 

-----·----====~-~-~-~-----~----------~------------------------~~---~~------~----
____ __._Pp._j_SlllLE UDI RF.COKO HAJC.HES (IN RAhKED_O.B.Q.E..81 

STATE CERT DATE OF NAME FATHERS LN/ DIRTH QATE 
Of UEATH NUMBER DEA TH f H l SURNAME FS SOC SEC NO HO DY YR AGE SEX RACE HS SOR SOB 

• WASHlhGTUN 02787 l 11-22-79 X X X X X X X X X x 
PE.tmS.1.1...'{Mt.l_A ____ .!>J.}2.~- OZ-l4-B l__~_.s_ ____________ __}L__X,_ ___ _;;;__--"x.___Ax ____________ _ _______________________________________________________ ....._ _________________________________________________________________________ _ 

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



( 

) .......... --·-·-·---------- .. -··--·---··--- )__··· ··-··-· 

Al.11.iUST lb 11903 NDI APPLICATION•: 820011 

S U M H .A .. RY R ri T .K i t: V A L S T A T I S T I C S 

RE (.()RU5 UN TllE NA 1 IUI; AL 01:.Hll I NOE X f I LE : 

·--··v .. eAiffsi" s1:1.aci1to: i"fq, 1'1ao, i9ai 

REQUEST RECORDS SUBHIT TED BY THE USER: 

TOTAL USER REQU~ST ~ttoR~i SURHITTEO 

4295 

)_ 

-----· .. --
47055 

f\U. GF t.01--kEtlJROS INVOLVEO NO. OF NON-MATCHING USER RECORDS ---·--·-··-----47.732 
--·--·---'~-~C.SUIJLI: !tf.CORO __ ~AJ.c;.HE.L ___ -----~395 -------··----·--. --·-··-··-·--·-----°NU: -OF REJEcTED USER RECORDS 28 
----A~ Ll.!. ~~s --~~! _C!fs_D _____ . - ----·--- ~0_1 ____ ·--------··· ·- -·· -------·------ -- ·---- ------- --· ·--------

4811t ----- ----------
----.. ·-·-- -------------------------------------------------------------------------------------------------------------------

~UMRER OF USER REQUEST RECCROS l~VCLVED IN HATCHES WITH ONE OR HORE NOi RECORDS 

-------· ·--·--·-- ___ . ·---··-- _______ eo~s t~J.L!!!.!L _________ NU.~81'..!LO~ •.. u.s E!l ----------· ----·---
REC a Ro HATCHES REOUFST RECORDS 

------ ____ .. ______ ------ -·----------- ·--. ·-----··- ·- --·---- -------,,-~-~-~~.-:-~-:=----··---·--·-·· ···-·---·· --- ---·--------------
----------------------~l~N~O~l:........:.R~E~C~O~R~U _________ &3~56~l__--------------------------

-· .. -·-----· ·- -·-- ·-·-·---·---- 2_ND 1. ltECO llD S _ -------· Sl9 _____ --··---·-- ---·--·-·-----------

.. ------·------------·---··--·3 .NDl __ RECQRDS __ ·-·-----·- ·-··-. l21t 

4 NOi R COit S 

·----~--NO.J_~E-~_QJ!QS___ l:5., __________ ------------------

---·-·--------···---·---·-----·l! .NU 1 _BE~QRDS. ______________ 5. ------------·----- ··--
7 NOi RFCOROS l 

____ e;:;.._,,.m u_~t9]{Q~----·-----·---··-· ft, ______ _ 

__ 'Ll:!Q.LB.~C.Q.!!.QA. 

10 NO f PEC:ORDS 

·----·--·-·--L----------
0 

Q 

---------. ---· ---·---· -----···---------·~OTAL0

USF.it-Rl:CO~---------··-·-

l NVOLVEO I~ MATCHES 4295 

-------·-···-·-------- ·------ --------·-.. ----··--··---· -·--·---- ·-- ---· 



{ 

l 

l. 

J -------·--------·· --·---
) 

_____ )-=---···. -

---·-. .. ···- --------------------------------
NU~urn Uf NV.I l<HlJIWS INYOLVE!> IN POSSIULE BECCJBP MATCHES blTH THE US[R'S RFO!lrST RECORps. oy REGISIRAl(ON AREA OE DEATH 

.. .,_... ...... .... .. --··--· - - ... ·--------·---
lUTAL POSSIDLf MATCtH:S ON ALL OTllER PC:SSIDLE I TOTAL POSSIBLE MATCHES ON ALL OTHER POSSIBLE 

_L 1 . .A .L..E. s_. --~!:..~Gl'.\(U:IA.I.CHES -··.ITEMS PROV! o.eo• RECORD MA ICHf..S.!.!.LSJ_JLLC.S RECORD MATCHES I IE11 S PROVIDED• RB:ORD l1AJCt:1E SU 

---------- ------------- -------------- ------------- I -----------
I MISSOURI 133 0 133 

·--·· -··-··-----··----·------L.MONTANA ..... -·-·--· 23 23. ____ 

TOTAL U.S. 5395 SUI 'tll 14 I NEllRASKA 30 0 30 
---------LNEVADA .... ___ _ 29 a 29 

I NEW liMtrSHIRE 14 0 14 

ALABAMA 6'J 0 89 I NEW JERSFY 119 0 119 
-AJ.~Sl\A ____ -··· .... -----· ··- ·-· 7. ·--····-··-·· .. ___ 0 _______ 7 _ _.l._.N8L..Mf.ltl.CD'--------".;J'-------.....u..-------..c...;i_ __ _ 

All I zr.1a 711 l 77 I NEW YORK l58 0 158 
--~l\l\MSSl\S --··· .. ___ . ____ . 11 . . ----· ____ zz I NEK.JDRK. c..u.r _________ ....&..:l:!l---------"'-------__.: u. 

CALIFURtllA 466 3 463 J NORTH CAROL INA 132 0 l32 

1.ULLl\AOO U. 7l I NORTH DAKOTA 9 l 8 
J~/'l!:ILC.TJ .C.UT.. _ -------- ........ H1 _ .•. __ •• _____ _..c_____ -----"" b__LllJilil ____ _ 2.1.J _____ 

OELA~:ABE 1 d 0 1 B I OKLAllO"IA 70 0 70 
_pJ.S.LU.LLO.L...UlLOJ.A__ ___ z_u __________ ...______ ze 1 allG.ON ______ , ___ ......._.'-"-_______ ..__ _____ __.-"-'----

FLOR IUA 2l9 0 229 I PfNNSYLVANIA 267 

CEOkl.ilA 
_LIAhAll ... __ 

lOAHC 
__ ILLl~QIS.. _ 

11\UIANA 

IOWA 

lll 
. ___ 13 ... 

4'i 
' l90 
ll 4 

~o 

0 l 37. I RHOOF I SLAtlO 16 
-- ____ .Jl _ __lJ __ J_suu rH .. CARDLl NA.__ ____ _.. 68 

4 45 I scum DAKOTA l3 
·--··-·- ____ c .. _ ·-----1.90 _ _j_J..ENNESSEL-------~ g ___ 

C 114 I TE )(AS 233 

0 50 I UTAH 32 

0 1.67 

0 l6 
.. 68 

0 l1 g ____ 

1 232 

0 lZ 
__ KAt\SA~ .. __ . .. ·-··· ·-·· - -· 40 -------- Q ________ 4Q __ J_VERHDNT ________ __..~--------1.L------- l 

70 C 70 I VIRGINIA 101 l 100 KENTUCKY 
-1.liUHJ.ANA. ···- --··----·-·-18 .... 886 559 32 - --·---·--"-------1B-1.Jl.A.Slll.NGI.ON1 ______ ---J1U1.CL-------~.;>.:&.------~ 

HA H-1E u 0 U I WEST VIRGINIA 44 0 44 

MARYLAND 96 0 ~t I WI SCONS I·N 63 0 63 
_11ASS!\CHUSETTS ..... lOl .. __ .... ____ C. ··--·--·--·----· .... lOL_LHYO!UNG.- ···-

Hl~Hll.iAN 14~ . C 149 I PUERTO RICO 6 0 6 
_f'llbNES!J.T.A .. __ -·--··--· -····-·. 62 ... --·-·--·· ·--·-L------· __ 6L__L.'LIRG1NJSLANO,~------"-------_....-----

~ISSIS51PPI 50 C 50 I 

----------------------------------------------------------------------------------------~.----------------------------------------

• 11115 COLUMN INOICATES llUW MAUY or HIE 1 JUlAl PCSSIALE RECCIRO HAJCllES' RfSULTfD EROH SITUATIUNS 
WlllKE_~_AlL.' ... IHr1~ PRUV IOl:U . .LJf'LA_ USEK~S • .lil:.IJUE SJ .. IHC.O~O_Jtl\l.C.HEO .. Hl HLll.E.MLCN_AJLD.LAECORD..__ ___________ -

•• flHS CUl.IJ'1t! INO_LU.f..f..Ltl.1J.IL11!.tfY C•f TtiE 'IGIAL pCSSIO!E RFCCJ!j,p !1ATCUES 1 RES!llTEO EBCH SITUATIONS 
HltLIU. 1 UNL.Y SUMI:' llf lllF ITEMS PR(;VIDEO Gt.I A USER'S REQIJEST REC.ORO MATCllEO WITH ITEMS ON A NDl RFCORO. 

------ -------·. ------ ·--------------------------------------------------

---------·-·-·-·- --- ···--· ..... ····-···-····-··· ··--- --·· ----------------------------



MORTALITY STUDY 
HEALTH AND INDEX 
NATIONAL DEATH 

• 



HEALTH AND MORTALITY STUDY 

COMPARISON OF 125 SSA NOTIFICATIONS 
WITH NDI REQUESTS: 1979-81 DEATHS 

FEATURE ESTIMATED OCCURRENCE RATE 

MULTIPLE MATCHES 8.0% 

DIFFERENT SSN 2.4% 

DIFFERENT RACE 1.6% 

DIFFERENT BIRTHDATE 14.4% 



HEALTH ANO MORTALITY STUDY 

CHRONOLOGY OF THE ICD-9 RECODING PROJECT 

1980 DECISION TO RECODE TO ICD-9 

llfil SEP BEGIN TO ASSEMBLE DEATH CERTIFICATES 

1982 FEB N.C.H.S. CONTACTED 

MAY REQUEST FOR BIDS TO RECODE 

SEP BID ACCEPTED 

DEC ROUND 1 CODING RETURNED 

A.D.P. DESIGN BEGINS 

1983 MAY DATA ENTRY SYSTEM COMPLETED 

JUN DATA ENTRY BEGINS 

AUG DATA ENTRY COMPLETE 

"SEP DATA RECOVERY 

NOV ROUND 2 CODING RETURNED 

DEC ICD-9 TO ICD-8 CONVERSION DESIGNED 111 

1984 JAN DATA TAPE TO N.C.H.S. (10thl 

DATA TAPE RETURNED (25th) 

FEB PROBLEM SOLVING 

MAR TAPE READY FOR USE 

111 CONVERSION CODES PROVIDED BY DR. MILHAM 
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HEALTH AND MORTALITY STUDY 

OCCUPATIONAL INFORMATION 

• CONTENTS 

• SOURCES 

• WHAT WE ARE DOING 

J ~RE HANFORDV ... ( HANFORD ) ·~OSTHANFOR.v 
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HEALTH AND MORTALITY STUDY 

STANDARD JOB TITLES WITH THE 
WORD FRAGM.ENT ''CHEM''* 

ANALYST CHEM 

CHEM CONTROL 

CHEM HELPER 

CHEM OPER 

CHEM PROCESS OPER 

CHEM RELIEF 

CHEM TECH 

CHEM TRNE 

CLERK CHEM 

NUC CHEM OPER 

*PARTIAL LIST 



HEALTH AND MORTALITY STUDY 

~ l. 

• BACKGROUND AND MEDICAL 
EXPOSURE 

• POST HANFORD EXPOSURE 

OCCUPATIONAL 
RADIATION 

EXTERNAL 
INTERNAL 



HANFORD HEALTH AND MORTALITY STUDY 

POST HANFORD RAD EXPOSURE STUDY 

PANCREAS 

r STOMACH 

MYELOMA 

ALL 

OPERATIONS 
DEATHS 

102 

62 

14 

178 

TOTAL "'HITS' IN ALL FILES SEARCHED: 233 

FILES SEARCHED: DOE-HQ/INEL .. ORAU, NRC 

POSSIBLE 
EXTRA EXPOSURE 

7 

3 

1 

11 (6%) 



HEALTH AND MORTALITY STUDY 

• • • 
ACID 

ALKALI 

SOLVENTS • 
OTHER OCCUPATIONAL EXPOSURES 

• WHAT WE KNOW 

• HOW WE KNOW IT 

• HOW WE USE IT 

WORKERS 

• 
METAL FUMES 

NONIONIZING RADIATION 

ASBESTOS 

• • • 
HAZARDS 



ASSIGNMENT OF EXPOSURESTO WORl<ERS 

WORKERS 

E'MPLOYEE ROSTER 

NEW EXPOSURE FILE 

0 
w ... 
:? HAZARDS 

OLD EXPOSURE FILE 

B KEY LINK TO ALL NONRADIATION (CHEMICAL) EXPOSURE STUDIES 



ASSIGNMENT OF EXPOSURES TO WORKERS - 2 

WORKERS 

NEW EXPOSURE FILE 

0 
w .... 
:? 
...J 

HAZARDS 

OLD EXPOSURE FILE 

. B KEY LINI< TO ALL NONRADIATION (CHEMICAL) EXPOSURE STUDIES 
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HEALTH ANO MORTALITY STUDY 

HANFORD ORGANIZATIONAL CODE DIRECTORY 
1944-1968 

HANFORD LABORA­
TORIES - HANFORD 
ATOMIC PRODUCTS 
OPERATION G.E. CO. 

7546 COOLANT SYSTEMS DEVELOPMENT 
7560 PLUTONIUM METALLURGY OPERATION 
7561 PLUTONIUM METALLURGY RESEARCH 
7562 PLUTONIUM FUELS DEVELOPMENT 
7563 PLUTONIUM FABRICATION 

DEVELOPMENT 
7570 PLUTONIUM RECYCLE TEST REACTOR 

OPERATION 

7600 CHEMICAL RESEARCH & 
DEVELOPMENT OPERATION 

7610 CHEMICAL RESEARCH OPERATION 
7611 LABORATORY FACILITIES 
7612 RADIOLOGICAL CHEMISTRY 
7613 CHEMICAL SEPARATIONS 
7614 FISSION PRODUCT CHEMISTRY 
7616 HEAVY ELEMENT CHEMISTRY 
7620 CHEMICAL DEVELOPMENT 

OPERATION 
7622 CHEMICAL ENGINEERING 

DEVELOPMENT 
7623 PROCESS EQUIPMENT DEVELOPMENT 
7624 PROCESS CONTROL DEVELOPMENT 
7625 DEVELOPMENT & CORROSION 

CHEMIS1 RY 

AYRES. J.A. 
WICK. O.J. 
STEWART. R.W. 
THOMAS. l.D. 

NELSON. JR .• T.C. 

MILLER. J.H.M. 

REAS. W.H. 
WALLING. M.T. 
BERRETH. E.A. 
NIELSEN. J.M. 
(NO LISTING) 
MOORE. R.L. 
VOILAND, E.E. 

HILL. O.F. 

PLATT. A.M. 
SWIFT, W.H. 
ALKIRE. G.J. 

BURNS. R.E. 



HEALTH AND MORTALITY STUDY 

ORG CODES FROM PHONE BOOK 

7H20 BIOLOGY & CHEMISTRY DEPARTMENT 

MANAGER, 
HARVEY DRUCKER 
SECRETARY, 
THEODORA M. (THEO) CUSHING 

ASSOCIATE MANAGER, 
JAMES F. PARK 
SECRETARY. 
PATRICIA M. BRESINA 

ASSOCIATE MANAGER, 
MURLIN F. GILLIS 
SECRETARY. 
DIANE A. ROWE 

COORDINATOR, NUCLEAR PROGRAM, 
ROY C. THOMPSON, JR 
SECRETARY, 
PATRICIA M. BRESINA 

COORDINATOR, CHEMISTRY. 
ROGER E. SCHIRMER 

7H21 FACILITIES&. OPERATIONS SECTION 

MANAGER. 
RAYMOND F. (RAY) HULTMAN 
SECRETARY. 
GERTRUDE G. HAGGARD 

331 /1 .......... 376-5662 

331 /3 .......... 376-3010 

331 /9 •••••••.•• 376-3375 

331 /7 .......... 376-0100 

331 /27 ........ 376-8256 

331 /25 ........ 376-8306 

331I5 .......... 376-3043 

331 /7 .......... 376-0100 

LSL/1517 .... 375-2915 

331 /4 .......... 376-3045 

331 /6 .......... 376-0107 



HEALTH AND MORTALITY STUDY 

ORG CODES FROM PHONE BOOK (CONT) 

7H22 ANIMAL RESOURCES CENTER SECTION 

MANAGER. 
V. GLENN HORSTMAN 
SECRETARY, 
DAPLYN MATZINGER 

7H25 DEVELOPMENT TOXICOLOGY SECTION 

MANAGER, 
BRUCE J. KELMAN 
SECRETARY, 
DEBRA L. (DEBBIE) BONDURANT 

7H26 CELL BIOLOGY SECTION 

MANAGER, 
RICHARD P. SCHNEIDER 
SECRETARY. 
BETTY A. ANDRESEN 

7H27 INHALATION TECHNOLOGY 8r. 
TOXICOLOGY SECTION · 

MANAGER. 
MANUEL T. KARAGIANES 
SECRETARY. 
BARBARA J. COLE 

331 /11 A ..... 376-3069 

331 /11 ........ 376-0260 

331/45 ........ 376-5685 

331 /44 ........ 376-5685 

331 /68 ........ 376-5097 

331 /66 ........ 376-0403 

LSL/1105 .... 375-3648 

LSL/1103 .... 375-2011 
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HEALTH AND MORTALITY STUDY 

• • 
AVOCATIONS 

ALCOHOL 

PERSONAL EXPOSURES - SMOKING 

• NATURE OF OUR CONCERN 

o BACKGROUND 

• WHAT WE ARE DOING 

DRUGS 

DIET 

• • 



HEALTH ANO MORTALITY STUDY 

ASBESTOS COHORT IDENTIFICATION SCHEME FOR THE 
OHH CONSTRUCTION WORKER FILE 

JOB TITLES 

ASBESTOS WORKER 

INSULATOR 

PIPECOVERER 

BOILERMAKER 

PIPEFITTER 

STEAMFITTER 

WELDER FITTER 

PLUMBER 

CORRESPONDING 
PAYROLL# PREFIX 

49 

49 

49 

50 

06 

06 

06 

06 

CORRESPONDING 
ASBESTOS WORKER GROUP 

GROUP1 

GROUP2 

GROUP 3 



HEALTH AND MORTALITY STUDY 

ASBESTOS COHORT IDENTIFICATION SCHEME 
FOR THE OHH OPERATIONS WORKER FILE 

JOB TITLE WORD FRAGMENTS 

GROUP1 

ASBESTOS MECH INSULATION PIPECOVER MECH 

ASBESTOS APPRENT INSULATOR PIPECOVERER HELPER 

ASBESTOS MECH FOREMAN INSULATOR PIPECOVERE.R JAN 

ASBESTOS WKR INSULATOR JRN' PIPECOVERER TRNE 

ASBESTOS WKR JRN PIPECOVER 

INSULATION PIPECOVERER 

GROUP2 

BOILER BLMKR BOILERMAKER MECH 

BOILER FOREMAN BOILERMAKER APPREN BOILERMAKER TRNE 

BOILER OPER BOILERMAKER FOREMN WELDER BOILERMAKER 

BOILERMAKER BOILERMAKER JRN 



--

HEALTH AND MORTALITY STUDY 

ASBESTOS COHORT IDENTIFICATION SCHEME FOR THE 
OHH OPERATIONS WORKER FILE 

JOB TITLE WORD FRAGMENTS - {CONT} 
GROUP3 

PIPEFITTER PLUM BR FITR APPRENT STEAMFITTER MECH 
PIPEFTR PLMBR FITR JRN STEAMFITTER PLBR 

PIPEFITTER APPRENT PLUM BR FITR TRNE STEAMFITTER PLBR J 

PIPEFITTER INST PLMBR FOREMAN STEAMFITTER TANE 

PIPEFITTEA JRN PLMBR JRN STEAMFITTER WLDR 

PIPEFITTER MECH PLMBR PIPEFITTER STEAMFITTER WLDR A 

PIPEFITTER TRNE PLMBR STFTR JAN STEAMFITTER WLDR J 

PLMBR PIPEFITTER PLMBR STMFTR' APPR STMFTR 

WELDER PIPEFITTER PLMBR STMFTR JAN STMFTR PIPEFTR JRN 

STMFTR PIPEFITR JAN PLMBR STMFTR TRNE WELDER STMFTR 

PLUMBER WELDER PLMBR WELDER STMFTR HELP 

PLMBR WELDER PLMBR FTR WELDER STMFTR JRN 

PLUMBER MECH WELDER PLMBR FTR J WELDER STMFTR TRNE 

WELDER JRN PLUMBER STEAM WELDER BLMKR JRN 

PLBR STEAMFITTER WELDER FITTER 

PLMB STEAMFITTER APPREN WELDER PLMBR 

STEAMFITTER PLBR STEAMFITTER FOREMN WELDER PLMBR FTR 

STEAMFITTER PLBR J STEAMFITTER HELPER WELDER PLMBR FTR J 

PLMBR APPR STEAMFITTER INST 

PLMBR FITR STEAMFITTER JRN 
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HEALTH AND MORTALITY STUDY 

FORMULAS USED FOR CALCULATING 
PROPORTIONATE MORTALITY 
RATIOS (PMR) AND CANCER 
PROPORTIONATE MORTALITY 
RATIOS (CPMR) 

PMR = #OF DEATHS FROM A SPECIFIC CAUSE(TIME 'J TOTAL# OF DEATHS/TIME 

CPMR = #OF DEATHS FROM A SPECIFIC CANCER/TIME 
TOTAL# OF CANCER DEATHS/TIME 
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~, CREATION OF OLD EXPOSURE FILE (HEXl 

c 

Severity Code 1-10 (10% - 100%) 

Percent of work week the substance was encountered. 

Created from lists of materials, the dates they were 
encountered, the buildings they were used in. Also 
used extensive interviews with supervisors of craft 
workers, exempt and non-barganing workers. 

Buildings (1967) 

In 1967 there were 1057 buildings existing at Hanford. 
Only 277 were considered to be useful in evaluating 
exposures [Ref. to Exhibit 7]. 

Buildings in the past were not inventoried. 

Source: Notes from 1969 tape recording by EHS presented 
at Oak Ridge in May, 1969. 
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