















































































































































































































































9) Extremity dose (mrem) . 82 - 87
10) Offsite location code _ 102 - 103
The presence of such a code indicates the |

dose was received offsite. See 1944-1982
file for codes.

FILE WITH DATA ON INTERNAI, DEPOSITION (INDEP)

This file includes all Hanford workers with one or more
confirmed internal depositions of plutonium or other
radionuclides. There is a separate record for each deposition
that includes type and date, although the date is not available
in some cases. Only variables indicated with an asterisk were
used in creating INT89, and detailed descriptions of other
variables are not given. Estimated doses from depositions
(variables 15-19) were available only for very recent
depositions, and are thus not useful to us at this time.

Variable . Columns
1) Last name, first and middle initials 1 - 26
2) Payroll number . 32 - 36
*3) Social Security Number 38 - 46
4) Company 48 - 54
5) Hanford termination date for former employees 56 - 63
6) Offsite intake flag 65
*7) valuel 67 - 71
*8) Pu valuel 75 - 79
9) Intake flag 81
*10) Isotope code 85 - 89

PU238, PU239, and PUTOT all indicate that deposition
is plutonium, with PUTOT indicating a plutonium
mixture. Standard chemical or radioisotope symbols
denote other isotopes.

11) Pu-238 indicator ' 91
12) 1Intake information 97 - 110
13) Status as of January 6, 1989 112
14) Notes ' 114 - 123

15) Maximum annual lung dose from internal deposition 125 - 128
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16) Lung dose for 1987 _ 130 - 133

17) Lung dose for 1988 135 - 138
18) Lung dose for 1989 : 140 - 143
19) Year maximum lung dose calculated 145 - 148

1Vax;iables 7 and 8 indicate the magnitude of the deposition
expressed as a percentdge of the ICRP-2 maximum permissible body
burden (% MPBB) for the particular isotope. When variable 10 is
indicated as "PUTOT", then variable 7 indicates the Pu-239 or the
Pu-alpha deposition, and variable 8 indicates the sum of variable
7 and the estimated $MPBB from Pu-241; Pu-241 is a beta emitter
not readily detectable by direct or indirect biocassay. When
.variable 10 is something other than "PUTOT", variable 7 indicates

the $ MPBB, and variable 8 is 0.0. In creating INT89 from INDEP,

we extracted the maximum of variables 7 and 8.
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FILES USED FOR PREVIOQOUS ANALYSES OF HANFQORD MORTALITY DATA
MST79 :

As indicated in the introduction to this report, the file
providing the data used in recent analyses was made in 1979, and
is referred to as MST79. The description of this file given
below refers to the original file as it existed in 1980. The
file was created (as described in Appendix A) by mergiﬁg the
Occupational Health History file (aé it existed in 1979) with the
file of external dosimetry, and then adding mortality data,
Several versions of this file have been made as mortality was
updated, but the basic format has remained very similar to that
given here. '

‘The file CEDR78 is also described. This is the first file
sent to CEDR, and is the same as MST79, except that a few
variables that were intended primarily for internal use, were
excluded.

V. ble ' —Columng
1) Research number 1 - 9

A unique number assigned to each worker in the study
2) Date of birth! 10 - 16
3) Sex 17

1 = Male, 2 = Female
4) Race , 18

1 = White, 2 = Non-white
5) Date of initial employment1 19 - 25
6) Year of last recorded employment1 26 - 32
7) Last recorded employment code 33

1 = hire date, 2 =.termination date,

3 = inactive, 4 = retirement,

5 = still employed, 6 = died,

7 = disability -
8) General occupation code 34

1 = white collar, 2 = nuclear,

3 = craftsman, 4 = service



9)

10)

11)
12)
13)

46)
47)
48)
49)

50)
51)
52)

53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)

Specific occupation code #1

1 = radiation monitor, 2 = millwright,
3 = steam fitter, 4 '= power operator,
5 = reactor operator, 6 = chemical operator

Specific occupation code #2

(same definitions as those for code #1)

Total penetrating dose (in centirem)

Estimated penetrating dose for 1944 (in centirem)
Estimated penetrating dose for 1945 (in centirem)

Estimated penetrating dose for 1978 (in centirem)
Number of onsite dosimetry records

Year of first onsite dose

First onsite flag

0

year of first onsite dose is as recorded

on HRO

1 = year of first onsite dose set equal to
initial employment year ‘

Year of second onsite dose
Year of last onsite dose
Last onsite flag

0 = year of last onsite dose is as recorded
on HRO

1 = year of last onsite dose set equal to
last employment year

Total offsite penetrating dose (in centirem)
Year of first offsite dose

Amount of first offsite dose (in centirem)
Number of offsite dosimetry records

Total neutron dose (in centirem)

Number of positive neutron dosimetry records
Year of first positive neutron dose .

Year of last positive neutron dose

Payroll number flag

Birth date from death certificate

Year of internal deposition

Amount of internal deposition

Cc.14

35

36

37
43
48

213
218
220
222

223
225
227

228
234
236

241

243
249
251
253
255
256
289
291

42
47
52

217
219
221

224

226

233
235
240
242
248
250
252
254

262
290
293




65)

66)

68)

70)
71)

Recorded as % of MPBB, <S5 recorded as 1
Internal deposition type #1

1 = Plutonium, 2 = Americium,
4 = Curium, 5 = Buropium,
7 = Strontium, 8 = Uranium

Internal deposition type #2
Same definitions as those for type #1

Date of death1

month ( 1 - 12)
year (44 - 81)

ICD8 primary cause
State of death code
See codes from HMO91

1Dates were calculated as follows:

0.5)/365.

by subtracting .001.

3 = Cesium,
6 = Promethium,

294

295

304 -307

312 - 315
316 - 317

year + (month-1)/12 + (day-

If the date was December 31, the result was corrected



CEDR78

This file, consisting of five records for each worker, was
created at PNL by extracting the most important variables from
MST79. Like MST79, the file includes dosimetry data for 1944-
1978 and mortality data for 1944-1981. 1In addition, mortality
data for 1982-1985 is provided for deaths occurring in the State
of Washington.

Variable Recor Columns
1) Study identification number 1 1 -5
2) Date of Birth! -1 6 - 13
3) Sex 1 14 - 15

1 = Male, 2= Female
4) Race ‘ 1 16 - 17

1 = White, 2 = Non-white
5) Initial employment datel 1 18 - 24
6) Last date known to be employed1 1 25 - 31
7) General occupational code 1 32 - 33

1 = white collar

2 = Nuclear

3 = Craftsmen or operative

4 = Service
8) Total (cumulative) whole body

penetrating dose (in centirem) 1 34 - 39
9) Whole body penetrating dose recorded

for 1944 (in centirem) 2 1 -5
10) Whole body penetrating dose recorded

for 1945 (in centirem) 2 6 - 10

24) Whole body penetrating dose recorded

for 1959 (in centirem) 2 76 - 80
25) Whole body penetrating dose recorded
for 1960 (i centirem) . 3 1- 5

&0) Whole body penetrating dose recorded
for 1975 (in centirem) 3 76 - 80
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. 41)
42)
43)
44)

45)
46)
47)

48)
49)
50)
'~ 51)

52)

53)

54)
55)
56)
57)

58)

Whole body penetrating dose recorded

for 1976 (in centirem) _ 4
Whole body penetrating dose recorded '
for 1977 (in centirem) 4
Whole body penetrating dose recorded

for 1978 (in centirem) 4
Number of years with on-site dosimetry
records 5
Year of first on-site dosimetry record 5
Year of last on-site dosimetry record 5
Total off-site penetrating dose

(in centirem) 5

The doses given by variables 8-43 include
off-site dose. ‘

Year of first off-site dosimetry record
Amount of first offsite dose (in centirem)
Number of off-site dosimetry records

Year of internal plutonium deposition

(-7 indicates. no plutonium deposition) .
Amount of plutonium deposition 5

Recorded as percent of maximum permissible
body. burden, < 5% coded as 1, -77 indicates
no plutonium deposition

Depositions other than plutonium 5

No deposition
Plutonium only
Americium
Cesium

Curium
Europium
Promethium
Strontium
Uranium

Month of death 5
Year of death 5
State of death : 5
See codes from HMO91.

ICD8 underlying cause of death 5
(-77 = not available)

Associated cause of death #1 5

[V NS R E ]
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10

17
20
26
29

32

36

38
41
43
46

49

10

15

16

19
25
28
31

35

37

40
42
45
48

51



(-77 = not.applicab;e)

59) Associated cause of death #2 5 52
(-77 = pot.applicable)

60) Associated cause of death #3 ' 5 55
(-77 = not applicable)

61) Associated cause of death #4 S 58
(-77 = not applicable)

62) Associated cause of death %5 5 61

(=77 = not applicable)

54

57

60

63

lThese dates are indicated with three decimal places. They were

calculated in this manner: year - 1900 + (month-1)/12 + (day-

0.5)/365. If the date was December 31, the result was corrected

by subtracting .001,
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APPENDIX D

DESCRIPTION OF FILES IN HANFORD MORTALITY STUDY DATABASE

A complete description of the files listed in Section 1.3 is
given in this appendix.

KEY File

This file contains information on all workers found either
on OHH88 or on MST79, that is, on all workers who are candidates
for inclusion in the complete Hanford study population. Each
worker has 11 records on this file indicating his/her identifying
information as it appears on each of ‘11 files. The first record
gives the Social Security number (SSN), name, sex, and birth date
judged most likely to be correct. The remaining records with
their codes are as follows:

MST79

OHHS8S

ORE

HMO91

SSN change forms from PNL’s Health Physics Department
HEHF AKA (Alternative SSNs)

List of SSN changes received from HEHF on 8-27-87
Probability linkages and other sources

HEHF_AKA (Alternative names)

ORE name change file

If a worker does not appear on a particular file, the record for
that file will be blank except for the file sequehce number
(which is the same for all records for a given worker), and the
information source. Formats for each of the 11 records follow:

hnoeowusnnnni
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Record 1: For all variables, this record gives the data that is
currently judged most likely to be correct
Variable Columns
1) File sequence number (to enable sorting) 1 6
2) Information source 8
1, designates that file contains information
judged most likely to be correct
3) SSN 9 - 18
4) Last name 20 37
5) First name 38 52
6) Initial 53
7) Sex 55
1 = Male, 2 = Female, 7 = Unknown
6)  Birth date 59 - 64
Two-digit numeric codes for year, month and day,
blank or -=7-7-7 to indicate not available _
7) "Death date 66 - 71
Two-digit numeric codes for year, month and déy,
blank or -7-7-7 to indicate not available
8) Research number 73 78
9) Date of last change to this record 80 85

Year, month and day

-~




Record 2:
vVariable : _Columns

1) File sequence number (to enable sorting) 1 6
2) Information source 8
2 = MST79
3) SSN 10 - 18
4) Sex 55
1 = Male, 2 = Female, 7 = Unknown
5) Birth date 58 64
Recorded with three decimal places. Blank or -77.000
to indicate not available. Calculated in this manner:
year - 1900 + (month-1)/12 + (day-0.5)/365
6) Death date | 66 - 71
Two-digit numeric codes for year; month and day,
blank or =7-7-7 to indicate not available
7) Alternate SSN 73 81
Some workers appeared on MST79 under 2 different
SSNs as described in Section 2.3.
8) Date of the information 83 - 88

79-7-7 for all workers



;ggg;g_iz

Variable Columns
1) File sequence number (to enable sorting) l1 - 6
2) Information source 8

3 = OHH8S
3) SSN 10 - 18
4) Last name 20 - 37
5) First name - 38 - 52
6) Initial 53
7) Sex 55

M = Male, F = Female, U or blank = Unknown
8) Birth date 59 - 64

Two-digit numerié codes for year, month and day,
blank or -7-7-7 to indicate not available

9) Death date 66 - 71

Two-digit numeric codes for year, month and day,
blank or -7-7-7 to indicate not available

10) Date of this information 73 - 78

8808-7 for all worﬁers

D.4
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: Variable
File sequence number (to enable -sorting)

1)
2)

3)
4)
5)
6)
7)

8)

9)

10)

11)

Information source
4 = ORE

SSN

Last name

First initial
Middle initial

Sex

"M = Male, F = Female, U or blank = Unknown

Birth date

Two-digit numeric codes for year, month and day,
blank to indicate not available

Death date

Two-digit numeric codes for year, month and day,
blank to indicate not available

. OREN
A unique number assigned to each worker in the ORE

System
Date of this information

8905-7 for all workers

-

Columns
1 6
8

10 18

20 37

38

53

55

59 64

66 71

73 78

80 85



Recoxd 5:

______Variable _Columns
1) File sequence number (to enable sorting) 1 - 6
2) Information source ' 8

5 = HMO91
3) SSN : 10 - 18
4) Last name ' ' 20 - 37
5)  First name 38 - 52
6) Initial 53
7) Sex : 55

M = Male, F = Female, U or blank = Unknown
8) Birth date ' 57 - 64

Two~-digit numeric codes for century, year, month and day,
blank to indicate not available

9) Death date 66 - 71

Two-digit numeric codes for year, month, and day,
blank to indicate not available

10) Date of this information 73 - 78
9106-7 for all workers

Record 6:

Variable lumns
1) File sequence number (to enable sorting) 1 - 6
2) Information source

6 = SSN change forms from PNL Dosimetry Records
through August, 1992

3) 01d SSN 10 - 18
4) New SSN 20 - 28
5)  Old name o 30 - 51
6) New name 53 - 74
7) Other OREN #1 | 76 - 81 .
8) Other OREN #2 83 - 88
7) Date of last change to this record ' 90 - 95

Two-digit numeric codes for year, month, and day,
blank to indicate not available
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R rd 7:

______gg;igg;g ' Columns
1) File sequence number (to ‘enable sorting) 1- 6
2) Information source . '
7 = HEHF_AKA (alternative SSNs)

3) Currently accepted SSN 10 - 18
4) AKA SSN #1 20 - 28
5) AKA SSN #2 30 - 38
6) AKA SSN #3 40 - 48
7) Date of this information 50 - 55

8808-7 for all workers

Record 8:

Variable gglumhs
1) File sequence number (to enable sorting) 1 - 6
2) Information source 8

8 = List SSN and name changes received from HEHF (8/27/87)
3) New SSN #1 10 - 18
4) Old SSN #1 20 - 28
S) New Name #1 30 - 48
6) New SSN #2 A 50 - 58
7) 0ld SSN #2 60 - 68
8) New Name #2 ‘ 70 - 88
9) Date of this information 90 -~ 95

870827 for all workers



Record 9:

variable i Columns

1) File sequence number (to enable sorting) 1- 6
2) Information source 8
9 = Probability linkages and other sources .

3) SSN #1 10 - 18
4) SSN #2 : : 20 - 28
5) SSN #3 30 - 38
6) Other research number #11 40 - 45
7) Other research number #21 _ 47 - 52
8) Other research number #31 54 - 59
9) Date of last change to this record 61 - 66

1Many of the "duplicates” described in Section 2.3 had been
assigned more than one research number before it was discovered
that they were duplicates.

Record 10:

Variable ' | Columns
1) File sequence number (to enable sorting) l - 6
2) Information source 8

A = HEHF_AKA (alterntive names)
3) First alternative name 10 - 39
4) Second alternative name 41 - 70
5) Third alternative name 72 -101
6) Fourth alternative name 103 =132
7) Date of this information 134 -139

8808-7 for all workers




Record 11:

Variable : Columns
1) File sequence number (to enable sorting) 1 - 6
2) Information soﬁrce 8

B = ORE (alternative names) ‘
3) First alternative ‘name 10 - 30
4q) Second alternative name 32 - 52
5) Third alternative name 54 - 74
6) Fourth alternative name 76 - 96
7) Fifth alternative name , 98 -118
8) Date of this information 134 -139

8808~-7 for all workers
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OB8

This file is an edited and abbreviated form of OHH_OP,
described in Appendix C. As with OHH_OP, each worker has one
personnel identification record and usually several work history
records, one for each time that a change in work status occurs
(as described in Chapter 3). These two types of records are
described below.

onn i tific n _record:
Variable Columns
1) Record type ' : 1 - 2
10 = Personnel Identification record
2) Research number 6 - 11
3) Birth date . 53 - 58

month (1 - 12)
day (1 - 31)
year (0 - 99)

4) = Sex 78
) M = Male, F = Female
5) Race 79
W = White, other than W = Non-white
6) Century for birth year ' 105

8 = 1800’s
9 = 1900’'s
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Work history record:

Variable : Columns
1) Record type 1 - 2
20 = Work History record ,
2) Research number 6 - 11
3) Date of entry into this job or social class 16 - 21

year (44 - 88)
~month ( 1 - 12)
day (1 - 31)

4) Bureau of Census Job code (see Appendix E) 24 - 26
5) Social class code (see Section 3.1.2) 29 - 30
6) Date of exit from this job or social class 33 - 38

year (44 - 88)
month ( 1 - 12)
day (1 - 31)

7) Job status at date of exit 41

Hired
Inactive
Terminated
Dead
Retired

OoOHAHHD
noean
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DOS89:

This file was created at PNL from the ORE and MST79 files.
For workers who were monitored for external radiation; it
contains records giving detailed dosimetry data for each year of

Not available after 1982

D.12

—Columns
l1- 6
7

8 - 15

16 - 17
18 - 19

20 - 27

28 - 35
36 - 43
44 - 51

52 - 59

’

60 - 67

68 - 75
76 - 83

monitoring.
Variable
1) Research number
2) Sex
1 = Male, 2 = Female
3) Birth date
century (18 or 19), year (0 - 99)
month (1 - 12), day (1 - 31)
4) Year of external exposure
.5) Type of employment during monitoring period
0 = Operations
C = Construction .
X = Undetermined or both operations and construction
D = DOE, ERDA, AEC, GTE and early service crew
(FBI, Army, BPA, etc.) :
6) Penetrating dose from photons (mSv)
Including gamma rays and 3S%Aof X-rays
7) Dose from neutrons (mSv)
8) Dose from tritium
9) Total whole body penetrating dose (mév)
Sum of variables 6, 7 and 8
10) Dose from x-rays (mSv)
Available only from 1957-1972
11) Extremity dose (mSv)
Measured with a finger ring.
-7.000 to indicate no extremity monitoring,
0.000 to indicate an actual zero reading
12) Non-penetrating (beta) dose (mSv)
13) Dose from fast neutrons (mSv)
Not available after 1982
14) Dose from slow neutrons

84 - 91




INT89
This file was created at PNL from the INDEP file,

and

includes data on all workers with confirmed depositions of

plutonium and other radionuclides.

Variable
1) Research number
2) Year of plutonium deposition

-7 = no Pu deposition or year of
Pu deposition not available

3) Amount of plutonium deposition

Expressed as a percentage of the iCRP-Z Maximum
Permissible Body Burden (MPBB) for the particular
isotope. -7 = no Pu deposition.

4) Type of deposition other than plutonium

no deposition
cludes strontium depositions with 0.0 amount)
plutonium depositions only

americium

cesium

curium

europium

promethium

Q
e
S

0O~ N U WN s~

naouoannn

uranium
5) Year of deposition other than plutonium

-7 = no non-Pu deposition or
year of non-Pu deposition not available

6) Amount of deposition other than plutonium

Expressed as a percentage of the ICRP-2 Maximum
Permissible Body Burden (MPBB) for the particular
isotope. .-7 = no non-Pu deposition or amount not
available.

7) Flag for strontium deposition < 1% MPBB

0 = no Sr deposition or a Sr deposition > 1% MPBB
1 = Sr deposition < 1% MPBB

(These depositions are considered insignificant,
and can be ignored for most purposes.)

D.13

Columns
4 - 9
11 - 12

14 - 19

21

strontium,(ihcluded here only if amount > 0.0)

23 - 24
26 - 32
34



IARCS89

" These files were created at PNL, and include 1944-1989
dosimetry data, 1944-1989 mortality data for deaths occurring in
the state of Washington, and 1944-1986 mortality data for deaths
occurring outside the state of Washington. The first two files
follow the format specified in the IARC protocol (Appendix'B).
The first and third files -include one record for each worker.

The second file, which contains external dosimetry data, include
one record for each year that a worker was monitored for external
radiation exposure. The ADD89 files are coded in the same manner
as IARCSQ, but include workers not on IARC89 as explained in
Section 1.3.

First file:

Variable ' : Columns
1) Research number . l1- 6
2)  Sex - ) 7

1 = Male, 2 = Female
3) Date of birth 8 - 15

century (18 or 19)
year (0 - 99)
month (1 - 12)

day (1 - 31)

4) End of study 16 - 21
861231 on all records

5) Date of death 22 - 27

year (44 - 891, -7 if not dead)
month (1 - 12, -7 if not dead)
day (-7 for all workers)

6) Date of initial employment 28 - 33

year (44 - 78)
month ( 1 - 12)
day (1 - 31)

lphe end of the follow-up period is considered to be December 31,
1986, and deaths occurring after this date should not be included
in cohort-based analyses. However, deaths occurring in the State
of Washington in the period 1987-89 are included on the file.
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7) Date of start of follow-up : 34 - 39
~7-7-7 on all records .
8) Date of last known employment 40 - 45
‘ year (44 - 89)
month ( 1 - 12)
day (1 - 31) .
9) Year of plutonium deposition 46 - 47

-7 indicates no plutonium deposition
0 indicates date not available

10) Year of first plutonium monitoring 48 - 49
=7 on all records to indicate not available
11) Year of first uranium deposition . 50 - 51

-7 indicates no plutonium deposition
0 indicates date not available

12) Year of first uranium monitoring 52 - 53
-7 on all records to indicate not available
13) Type of deposition other than plutonium 54 - 55

0 = No internal deposition (including
strontium depositions with a zero amount)

Plutonium deposition only

Americium

Cesium

Curium

Europium

Promethium

Strontium (only if amount > 0.0)

Uranium

14) Year of deposition other than plutonium 56 - 57

-7 indicates no plutonium deposition
0 indicates date not available

15) Longest general social class (see Section 3.1.2) S8 - 59
-7 = not available
16) Underlying cause of death 60 - 63

~777 to indicate alive as of 1/1/89 or
death occurred outside of WA after 1986 or
not available

17) ICD revision number . 64
8 = 8th revision on all records

O~ HWN =



18) Number of external exposure records

0
>0

No external exposure data,
Number of records on second file

Second file:

Variable
1) Research number
2)  Sex

1= Maleﬁ 2 = Female
3) Date of birth

century (18 or 19), year'(o - 99),
month (1 - 12), day (1 - 31)

4) Year of external exposure
5) Facility
01 on all records to indicate Hanford

6) Dose from gamma and x-rays (mSv)

7) Dose from neutrons (mSv)

8) Dose from tritium (mSv)

9) Total whole body penetrating dose (mSv)

Sum of variables 6, 7 and 8
10) X-ray dose (mSv)
11) Extremity dose (mSv)

~-7.000 to indicate no extremity monitoring,
0.000 to indicate an actual zero reading

65 -~ 66

16 - 17
18 - 19

20 - 27
28 - 35
36 - 43
44 - 51

52 - 59
60 - 67




hir

1)
2)

3)

4)

5)

6)

8)

9)

10)

11)

.12)

13)

ile:
Variable
Research number : 1
Sex
1= Male, 2 = Female
Date of birth : 8

century (18 or 19), year (0 - 99),
month (1 - 12), day (1 - 31)

Race . 16
1 = White, 2 = Non-white
Amount of plutonium deposition 17

Recorded as percent of Maximum Permissible
Body Burden (MPBB), 0.0 indicates <5%,
-7.0 = no plutonium deposition

Amount of other type of deposition 22

Recorded as percent of MPBB,
<5% coded as 1.0, -7.0 = no other deposition

Strontium deposition flag 29

0 = No Sr deposition or a Sr deposition > 1% MPBB
1 = Strontium deposition < 1% MPBB

(These depositions are considered insignificant,
and can be ignored for most purposes.)

State of death code 30

See codes on HMO91,
-7 = not applicable or not available

"Overlap flag : 32

0 = Not in Rocky Flats or ORNL study population

1 = Also in ORNL study population
2 = Also in Rocky Flats study population

Study # in population indicated by overlap flag 33
0 = Not applicable

wna

Associated cancer #1 39
-777 = No associated cancer

Associated cancer #2 - 43
=777 = Less than 2 associated cancers

Associated cancer #3 ’ 47

-777 = Less than 3 associated cancers

D.17
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14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

Associated cancer #4 ‘51 - 54
-777 = Less than 4_associated‘cancers
Associated cancer #5 55 - 58

=777 = Less than 5 associated cancers

Last social class code (see Section 3.1.2) 59 - 60

-7 = Not available

Longest general social class (see Section 3.1.2) 61 - 62
-7 = Not available

Longest social class , 63 - 64
-7 = Not available
Length of employment 65 - 71

Length of actual employment at Hanford (in years), 1944
through 1985. Does not count periods between termination

and rehire dates.

Because this variable is based entirely

on the OHH file, it also does not count periods where
monitoring data are available, but where there was no
indication of employment based on the OHH file.

Year of first off-site exposuré record! 72 - 73
-7 = Not applicable

Amount of first offsite exposure (mSv) 74 - 81
-7.000 = Not applicable

Year of second off-site exposure record! 82 - 83
-7 = Not applicable

Amount of second off-site exposure (mSv) 84 - 91
-7.000 = Not applicable

Year of third off-site exposure recordl 92 - 93
-7 = Not applicable

Amount of third off-site exposure (mSv) 94 -101
=7.000 = Not applicable

Year of fourth off-site exposure record! 102 -103
-7 = Not applicable

Amount of fourth off-site .exposure (mSv) 104 -111

~-7.000 = Not applicable

Year of fifth off-site exposure record! 112 -113

-7 = Not applicable




29) Amount of fifth off-site exposure (mSv) - 114 - 121
-7.000 = Not applicable

30) Year of sixth off-site exposure record! 122 - 123
-7 = Not applicable

31) Amount of sixth off-site exposure (mSv) : 124 - 131
-7.000 = Not applicable |

10ff-sipe exposures are recorded in the year the information was
received, and often indicate dose accumulated over several years.
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APPENDIX E

BUREAU OF CENSUS JOB CATEGORY CODES
The codes that follow were extracted from Bureau of Census
(1971), Alphabetical Index of industries and Occupations, 1970,
Census of the Population, U.S. Government Printing Office,
Washington, DC: The codes were used to assign job categories on

the OHH files, and in preparing the file JOB89, described in
Section 3, and in Appendix D. )



™
' OCCUPATIONAL CLASSIFICATION SYSTEM ’ 5

Equwalem numeric codes follow the alphabetic codes. Either code may be utilized, depending on the processing methnd. “HMe.c.’
means “‘not elsewhere classified."”

Py

QOccu- ) Oceu-
pation PROFESSIONAL, TECIINICAL, AND KINDRED pation PROFESSIONAL, TECHNICAL, AND KINDRED
Code WORKERS _ Code : WORKERS-Continued l
oot Accountants Nurses, dietitians, and therapists :
002 Architects 074 Dietitians |
Computer specialists _ 075 Registered nurses \
003 Computer programmers 078 Therapists
001 Computer systems analysts Health technolngists and technicians ‘
005 Computer specialists, n.e.c. 080 Clinical laboratory technolngists and iechnicians
Engineers 081 Dental hygienists |
008 Aeronautical and astronautical ensmeevs 082 Health record technologists and technicians
010 Chemical engineers 083 Radinlogic technologists and technicians
on Civil engineers 081 Therapy assistants i
012 Electrical and electronic engineers 085 Health technologists and technicians, n.e.c.
013 Industrial engincers Religious workers
014 Mechanical engineers : 086 Clergymen l
015 Metallurgical and matetials engineers 0%0 Religious workers, n.e.c. i
020 Mining enginpers Social sclentists i
021 Petroleum engineers 091 Economists l
022 Sales engineers 092 Political scientists
023 Engineers, n.e.c, 093 Psychologists ‘
024 - Farm management advisors 094 Sacinlogists ] ("’\
025 Foresters and conservationists 095 Urban and regional planners i
026 Home management advisors 096 Social scientists, n.e.c. ,
Lawyers and judges Social and recteation workers ‘
030 Judges 100 ~ Social workers \
031 Lawyers 101 Recreation workers
Librarians, archivists, and curators Teachers, collegr and university
032 Librarians 102 Agricuiture tearhers
033 Archivists and curators - 103 Atmospherie, earth, marine, and sparn teachers
Mathematical specialists 104 Biology teachers
034 Actuaries 105 Chemistry teachers l
035 Mathematicians 10 Physics teachets ]
036 Statisticians 11 Engineering teachers
Life and physical scientists 112 Mathematics teachers _ ‘
042 Agricultural scientists 13 Health specisitins teachers ~
043 Atmospheric and space scientists 114 Psychology tearhnre i
044 Biological scientists 115 Business and commerce teachers |
015 Chemists 116 Economics teachers |
051 Geologists 120 History teachers l
052 Marine scientists 121 Sociology teachers
053 Physicists and astronomers 122 Social sciance teachers, n.e.c.
054 Life and physical sclentists, n.e.c. 123 Art, drama, and mnzic teachers
055 Operations and systens researchers and snalysts 124 Coaches and physical education teachars
056 Personnel and labor relations workers 125 Education teachers
Physiclans, dentists, and related practitioners 126 English teachers
061 Chiropractors 130 Foreign language trachets
062 Dentists 131- Home economics teachers
063 Optometrists 132 Law teachers
064 Pharmacists 133 Theology teachers !
065 Physicians, medical and osteopathic 131 Trade, industrial, and technical teachers : ™
on Podiatrists 136 . Miscellaneous teachers, college arnl univarsity
072 Veterinarians 140 Teachers, college and university, ebject | not
073 Health practitioners, n.e.c. specilied
E.2




Code

141
N (142)
143
144

t4pm

150
151
152
153

154
1565
156

161
162

163
164
165
170
m
172
173
174

175
180
181
182
183
184

'l
191
192
193
194
195

201

202
203
205
210
21

' 212
213
215

- 216
220
o

1222

223 .
.224
225

Technicians,

WORKERS—Continued

Teachers, except college and university

Adult education teachers

Elementary school teachers

‘Prekindergarten and kindergarten teachers

Secondary school teachers

Teachers, except college and university, n.e.c.
Engineering and science technicians

Agriculture and biological technicians, except health

Chemical technicians

Oraftsmen

Electrical and electronic engineering technicians

industrial engineering technicians

Mechanical engineering technicians

Mathematical technicians

Surveyors

Engineering and science techmctans. n.e.c.

except health, and engineering and
science
Airplane pilots
Air traffic controllers
Embaimers
Flight engineers
Radio operators
Tool programmers, numerical control
Technicians, n.e.c.
Vocational and educational counselors -
Writers, artists, and entertainers
Actors
Athletes and kindred workers
Authors
Dancers
Designers
Editors and reporters
Musicians and composers
Painters and sculptors
Photographers
Public relations men and publicity writers
Radio and television announcers
Writers, artists, and entertainers, n.e.c.
Research workers, not specified

MANAGERS AND ADMINISTRATORS, EXCEPT
FARM -

Assessors, controllers, and treasurers; local public
administration

Bank officers and financial managers

Buvers and shippers, farm products

Buyers, wholesale and retail trade

Credit men

Funeral directors

Health administrators

Construction inspectors, public administration

Inspectors, except construction, public administration

Managers and superintendents, buildlng

Office managers, n.e.c.

Officers, pilots, and pursers; ship

Officials and administrators; public sdministration,
n.e.c.

Officials of lodges, societies, and unions

Postmasters and mail superintendents

Purchasing dgents and buyers, n.e.c.

Railroad conductors

E.3

'Code

230
231 .
233"
235
240
245

260
261
262
264
265
266
270
2N
280

301
303
P (305)
310
311
312
313
314
315
320
321
323
325
326
330
31
332
333
334

K1)
342
343
344

YCategory ‘280 Salesmen and sales clerks, n.e.c.”

FARM—Coht'inued

Restaurant, cafeteria, and bar managers

Sales managers and department heads, retail trade
Sales managers, except retail trade

School administrators, college

School administrators, elementary and secondary
Managers and administrators, n.e.c.

SALES WORKERS

Advertising agents and salesmen
Auctioneers

Demonstrators

Hucksters and peddlers

Insurance agents, brokers, and underwriters
Newsboys

Real estate agents and brokers

Stock and bond salesmen

Salesmen and sales clerks, n.e.c.!

CLERICAL AND KINDRED WORKERS

Bank tellers

Billing clerks

Bookkeepers

Cashiers

Clerical assistanits, social welfare

Clerical supervisors, n.e.c.

Collectors, bill and account

Counter clerks, except food

Dispatchers and starters, vehicle

Enumerators and interviewers

Estimators and investigators, n.e.c.

Expediters and production controllers

File clerks

Insurance adjusters, examiners, and investigators

Library attendants and assistants

Mail carriers, post office

Mail handlers, except post office

Messengers and office boys

Meter readers, utilities

Office machine operators
Bookkeeping and billing machine opetators
Calculating machine operators
Computer and peripheral equipment operators
Ouplicating machine operators

was

subdivided in the Census into 5 cccupation groups dependent
on industry. The industry codes are shown in parentheses,

Occ. Code
281 Sales representatives, manufacturing industries {Ind.
107-399)
282 Sales representatives, wholesale trade (Ind. 017.058,
507-599)
283 Sales clerks, retail trade (Ind. 608-699 except 618,
. 639, 649, 667, 668, 688)
284 Salesmen, retail trade {Ind. 607, 618, 639, 649, 667,
668, 688)
Salesmen of services and construction (Ind. 067.078,

285

407-499, 707-947)

X1



Occu-

pation CLERICAL AND KINDRED WORKERS-Continued

Code

345
350
355
360
361
362
363
364

370
37
Q1372)
374
375
376
381
382
383
384
385
390
391
392
J94
395

401
402
403

405
110
411
412
413
R {415)
418
420
- 4
422
423
424
425
426
430
4131
433
434
435
436

440
441

443
444
445
a46
450
452

XH

" Office machine operators—Continued

Key punch operators )
Tabulating machine operators
Office machine operators, n.e.c.
Payroll and timekeeping clerks
Postal clerks
Proofreaders
Real estate appraisers
Receptionists
Secretaries
Secretaries, legal
Secretaries, medical
Secretaries, n.e.c.
Shipping and receiving clerks
Statistical clerks
Stenographers
Stock clerks and storekeepers
Teacher aides, exc. school monitors
Telegraph messengers
Telegraph operators
Telephone operators
Ticket, station, and express agents
Typists
Weighers
Miscellaneous clerical workers
Not specified clericdl workers

CRAFTSMEN AND KINDRED WORKERS

Automobile accessories installers

Bakers

Blacksmiths

Boilermakers

Bookbinders

Brickmasons and stonemasons

Brickmasons and stonemasons, apprentices

Bulldozer operators

Cabinetrmakers

Carpenters

Carpenter apprentices

Carpet installers

Cement and concrete finishers

Compositors and typesetters -

Printing trades apprentices, exc. pressmen

Cranemen, derrickmen, and hoistmen

Decorators and window dressers

Dental laboratory technicians

Electricians

Electrician apprentices

Electric power linemen and cablemen

Electrotypers and stereotypers

Engravers, exc. photoengravers

Excavating, grading, and road machine operators; exc.
bulidozer

Floor layers, exc. tile setters

Foremen, n.e.c.

Forgemen and hammermen

Furniture and wood finishers

Furriers

Glaziers

. Heat treaters, annealers, and temperers

Inspectors, scalers, and grariars; log and lumber
{nspectors, n.e.c.

E.4

Occu-
pation
Code

453
454
455
456
461
462
470
471
472
S (473)
474
475
480
481
482

483
484
485
486
491
492
495
501
502
503
504
505
506
510
511
512
514
515
516
520
521
522
523
525
530
531
533
534
535
536
540
542
543
545
546
550
551
552
554
560
561
562
563
571
572

CRAFTSMEN AND KINDRED WORKERS-
Continued

Jewelers and watchmakers
Job and die setters, metal
Locomotive engineers
Locomotive firemen
Machinists ] :
Machinist apprentices
Mechanics and repairmen
Air conditioning, heating, and refrigeralion
Aircralt
Automobile body repairmen
Automobile mechanics !
Automobile mechanic apprentices
Data processing machine repairmen |
Farm implement ‘
Heavy equipment mechanics, incl. diesel
Household appliance and accessory installers an
mechanics
Loom fixers
Office machine
Radio and television *
Railroad and car shop
Mechanic, exc. auto, apprentices
Miscellaneous mechanics and repairmen\
Not specified mechanics and repairmen
Millers; grain, flour, and feed
Millwrights ‘
Molders, metal ) }
Molder apprentices ;
Motion picture projectionists
Opticians, and tens grinders and polishers ( m
Painters, construction and maintenance ’
Painter apprentices
Paperhangers
Pattern and model makers, exc. paper
Photoengravers and lithographers
Piano and organ tuners and repairmen
Plasterers
Plasterer apprentices
Plumbers and pipe fitters
Plumber and pipe fitter apprentices l
Power station operators
Pressmen and plate printers, printing
Pressman apprentices \
Rollers and finishers, metal |
Roofers and slaters b
Sheetmetal workers and tinsmiths
Sheetmetal apprentices \
Shipfitters
Shoe repairmen E
Sign painters and letterers l
Stationary engineers
Stone cutters and stone carvers
Structural metal craftsmen
Tailors
Telephone installers and repairmen
Telephone linemen and splicers :
Tile setters
Tool and die makers : ‘
Tool and die maker apprentices :
Upholsterers
Specified craft apprentices, n.e.c.
Not specified apprentices

1

%




575.
580

601
. T602)
*603

- 605
610
611
612
613
614
" 615
620
621
622
623
624
625
626
630
631
633
534
G35
36
390
11
e
S

545

650
651
652
653
656
660
661
662
663
G64
665
666

670
671
672
673
674
680
681
590
692
694
G695

Craftsmen and kindred workers, n.e.c.
Former members of the Armed Forces

OPERATIVES, EXCEPT TRANSPORT

Astestos and insulation workers
Assemblers
Blasters and powdermen
Bottling and canning operatives
Chainmen, rodmen, and axmen; surveying
Checkers, examiners, and inspectors; manufacturing
Clothing ironers and pressers
Cutting operatives, n.e.c,
Dressmakers and seamstresses, except factory
Drillers, earth
Dry wall installers and lathers
Dyers '
Filers, polishers, sanders, and buffers
Furnacemen, smeltermen, and pourers
Garage workers and gas station attendants
Graders and sorters, manufacturing
Produce graders and packers, except fectory and farm
Heaters, metal
Laundry and dry cleaning operatives, n.e.c.
Meat cutters and butchers, exe. manufacturing
Meat cutters and butchers, manufacturing
Meat wrappers, retail trade
Metal platers
Milliners
Mine operatives, n.e.c.
Mixing operatives
Oilers and greasers, exc. auto
Packers and wrappers, except meat and produce
Painters, manufactured articles
Photographic process workers
Precision machine operatives
Orill press operatives
Grinding machine operatives
Lathe and milling machine operatives
Precision machine operatives, n.e.c.
Punch and stamping press operatives
Riveters and fasteners
Sailors and deckhands
Sawvyers
Sewers and stitchers
Shoemaking machine operatives
Solderers
Stationary firemen
Textile operatives
Carding, lapping, and combing operatives
Knitters, loopers, and toppers
Spinners, twisters, and winders
Weavers
Textile operatives, n.e.c.
Welders and flame-cutters
Winding operatives, n.e.c.
Machine operatives, miscellaneous specified
Machine operatives, not specified
Miscellaneous operatives
Not specitied operatives

E.5

Lode

701
703
704
705
708
710
m
712
713
714
u{71s)

W (801)
802

821
822
823
824

901
802
X {903)

910
911
912
913
914
Y {915)
916

Boatmen and canalmen

Bus drivers

Conductors and motormen, urban rail transit
Deliverymen and routemen

Fork lift and tow motor operatives
Motormen; mine, factory, logging camp, etc.
Parking attendants

Railroad brakemen

Raiiroad switchmen

Taxicab drivers and chauffeurs

Truck drivers

LABORERS, EXCEPT FARM

Animal caretakers, exc. farm

Carpenters’ helpers

Construction laborers, exc. carpenters’ helpers
Fishermen and oystermen

Freight and material handlers

Garbage collectors

Gardeners and groundskeepers, exc. farm
Longshoremen and stevedores
Lumbermen, raftsmen, and woodchoppers
Stock handlers

Teamsters

Vehicle washers and equipment cleaners
Warehcusemen, n.e.c.

Misceilaneous laborers

Not specified laborers

FARMERS AND FARM MANAGERS

Farmers (owners and tenants)
Farm managers

FARM LABORERS AND FARM FOREMEN

Farm foremen

Farm laborers, wage workers

Farm laborers, unpaid family workers
Farm service laborers, seif-employed

SERVICE WORKERS, EXC. PRIVATE
" HOUSEHOLD

Cleaning service workers
Chambermaids and maids, except private household
Cleaners and charwomen
Janitors and sextons

Food servi:e workers
Bartenders
Busboys
Cooks, except private household
Dishwashers
Food counter and fountain workers
Waiters
Food service workers,

n.e.c., except private
household .

xm




Occu-

pation SERVICE WORKERS, EXC. PRIVATE
Cods HOUSEHOLD--Continued
Health service workers

921 Dental assistants

922 Yealth aides, exc. tursing

923 Health trainces

924 Lay midwives

925 Nursing aldes, ordetlies, and attendants

926 Practical nurses

Personal servive workars

931 Alrline stewardesses -
932 Attendants, recreation and amusement
933 Attendants, personal smivice, n.e.c.
931 Baggage porters and belthops
935 Barbers
910 Boarding and lodging house keepers
211 Boothlacks
912 Child care warkers, exc. private household
9143 Elevator operators
914 Haldressers and cosinetologists
915 Personal service appientices
950 Housekecpers, exc. peivate household
952 School monitois
953 Ushers, recreation and amusement
954 Wellare service aides
Protective service workers
260 Crossing guaids and bridge tenders
961 Firemen, fire protection
962 Guards and watchinen
963 Marshals and constablns
964 Policemen and detectives
965 ~ Sheriifs and bailills

E.6

Occetr

pation PRIVATE HOUSEHOLD WORKERS

Codle ,
980 Child care workers, private houschold
96t Cooks, private houschold k .
on2 Housekeepers, private houschold ‘ ,
an3 Launch esses, private household : .
21984) Maids and servants, private household i .
995 OCCUPATION NOT REPORIELY

ALLOCATION CAT EGOI!IES'!

196 Mrafesslonal, technical, ond kindred worl: nte alloes
218 Managnrs and administrators, except fatin jallecale
296 Sales workers - allocated ',

396 Clesical and kindred workets -allocaire)

586 Craftsmen and kindred wotkets allocatedd |

696 Operatives, except transport- allorates)

126 Transpoit equipment operatives -allucated|

796 Laboters, except farm.- allocated

806 Farmers and farm managers -allocated

816G Farmn laborers and farm foremen - allm'nlm‘

976 Service workers, exc. private housrhold  allocated
086 Private household workers--allocated

t
i

! This code Is used to identify not reported ccrupations
sutveys whete the not repor ted cases are not allnraled

Y1hose returns from the Population Census which K&\n
have an occupation entty ate allocated amnng jth A
oceupation groups dutlng computer processing Ilmin cases ¢
toheted with the code for the “sllocation™ categnry to vihi
they are assignecl. (See text, poage 1V}, ;

|
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APPENDIX F

ALGORITHM FOR CONVERTING ICD9 TQ ICD8 CAUSE OF DEATH CODES

The system used to convert ninth revision cause of déath
codes (WHO, 1977) to eighth revision cause of death codes (WHO, -
1965) is given below for those codes that would be considered as
malignant neoplasms under either the ICD8 or ICD9 system.

ICD9 ICDS8 ICDY9 ICDS8 ICDY9 ICDS8 ICD9 ICDS8

code code code code code code code code
140 140 164 1631 192 192 2048 2049
141 141 1640 1942 193 193 2049 2049
142 142 1641 1711 194 194 2050 2050
143 143 165 1639 195 195 2051 2051
1431 1431 170 170 196 196 2052 2059
144 144 171 171 197 197 2053 2022
145 145 172 172 1970 1970 2058 2059
146 146 173 173 1971 1971 2059 2059
147 147 174 174 1972 1972 2060 2060
148 148 175 174 1973 1973 2061 2061
149 149 179 1829 1977 1977 2062 2069
150 150 180 180 198 198 2068 2069
151 151 181 181 199 199 2069 2069
152 152 182 182 2000 2000 2070 2072
153 153 1821 1829 2001 2001 2071 208
154 154 © 183 183 2002 2022 2072 2079
155 155 184 184 - 2008 2022 2078 2079
1552 1978 185 185 201 201 2080 2070
156 156 186 186 2020 2020 2081 2071
157 157 187 187 2021 2021 2082 2079
158 158 1877 1735 2022 2022 2088 2079
159 159 188 188 2023 2022 2089 2079
160 160 1890 1890 2024 2022 2384 208
161 161 1891 1891 2025 2022 2898 209
162 162 1892 1892 2026 2022

1620 1620 1893 1899 2028 2022

1622 1621 1894 1899 2029 2022

1623 1621 1898 1899 203 203

1624 1621 1899 1899 2040 2040

1625 1621 190 190 2041 2041

163 1630 191 191 2042 2049



;
1

v
1




PNL-8449

UC-605
~ DISTRIBUTION
No. of No. of
Copies Copies
12 DOE/Office of Scientific Arthur G. Johnson, Ph.D.
and Technical Oregon State University
Information Director, Radiation
Center
R. Hornung 35th and Jefferson A-100
DSHEFS, NIOSH Corvallis, OR 97331-5903
4676 Columbia Parkway
. Cincinnati, ORH 45226 Roy E. Shore, Ph.D.
Laboratory of
10 Terry L. Thomas, Ph.D. Biostatistics

Office of Epidemiology
and Health Surveillance

EH-42, GTN

U.S. Department of Energy

Washington, DC 20545

Robert Goldsmith, Ph.D.

Director

Office of Epidemiology
and Health Surveillance

EH-42, GTN

U.S. Department of Energy

Washington, DC 20545

Barbara Brooks

Office of Epidemiology
and Health Surveillance

EH-421, GTN

U.S. Department of Energy

Washington, DC 20545

Donna Cragle, Ph.D.

Center for Epidemiologic
Research

Oak Ridge Associated
Universities

P.0. Box 117

Oak Ridge, TN 34831-0117

Laurie Wiggs, Ph.D.
Epidemiology Group
HSE-14 MS K404

P.O. Box 1663

Los Alamos, NM 87545

Distr.1

and Epidemiology
Institute of
Environmental
Medicine
New York University
Medical Center
341 East 25th Street
New York, NY 10010-2598

Norman E. Breslow, Ph.D.
Chairman, Department of
Biostatistics, SC-32
University of Washington

Seattle, WA 98195

Robert W. Miller, M.D.,
Ph.D.

Clinical Epidemiology
Branch

National Cancer Institute

EPN-400

Executive Plaza North
#400

Bethesda, MD 20892

Gary H. Spivey, M.D., MPH

Epidemiology &
Environmental Medicine

Unocal Corporation

1201 W 5th

P.0. Box 7600

Los Angeles, CA 90051



No. of
Copies

Gilbert S. Omenn, M.D.

Dean, School of Public
Health and Community
Medicine

University of Washington

Seattle, WA 98195

FOREIGN

Elisabeth Cardis, Ph.D.
Unit of Biostatistics

Research and

Informatics
International Agency for

Research on Cancer
150, Cour Albert-Thomas
69372 Lyon Cedex 08
France

ONSITE

33

DOE Richland Field Office

PW Kruger

Hanford Environmental

Health Foundation
EL Omohundro

Pacific Nbrthwgst
Laboratory

WJ Bair

JA Buchanan

RL Buschbom

JJ Fix

ES Gilbert (20)

NA Holter ’

M Lyon

JA Mahaffey

Publishing Coordination

Technical Report Files (5)

Distr.2

PNL-8449
UC-605




