
_

*
.

'.

NUREG-0713
Vol. 5

1

Occupational Radiation Exposure at
Commercial Nuclear Power Reactors
1983

Annual Report

U.S. Nuclear Regulatory
Commission'

Office of Nuclear Regulatory Research

B. G. Brooks

pa arcoq

*% E

.

4

Ogo40 850331
0713 R PDR

|
.. -. _ ._.



o
'

.

NOTICE

Availability of Reference Materials Cited in NRC Publications
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Washington, DC 20555
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3. The National Technical Information Service, Springfield, VA 22161
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and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers;and applicant and
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The foHm.ving documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
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Documents such as theses, dissertations, foreign reports and translations,and non-NRC conference
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are maintained at the NRC Library,7920 Norfolk Avenue, Bethesda, Maryland, and are available
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purchased from the originating organization or, if they are American Nationa' indards, from the
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4 ABSTRACT

This report presents-an updated compilation of occupational radiation
.

; exposures at commercial nuclear power reactors for the years 1969 through
i 1983. The' summary of the data' for calendar year 1983 is. based on information

~

'

received from the 75 light-water-cooled. reactors (LWRs) and one high
temperature gas-cooled reactor (HTGR) that had been declared to be in
commercial ~ operation for at least one full year as of December 31, 1983. This"

t represents an increase of'one reactor over. the number contained in last year's
report. The total number of-personnel monitored at LWRs in 1983 was 136,700,
a slight increase.from that found in 1982'(129,300). The number of workers;

! that received measurable doses during 1983 was 85,600 which is about-1,000-
more than that found in 1982. The total collective dose at LWRs for 1983 is

! estimated to be 56,500 man-rems (man-cSv*), which is about 4,000 more man-rems
(man-cSv) than that reported in 1982. This resulted in the average annual
dose for each worker who received a measurable dose increasing slightly to

a, 0.66 rems (cSv), and~the average collective dose per reactor increasing by
! about 50 man-rems-(man-cSv) to a value of 753 man-rems (man-cSv). The
j . collective dose per megawatt-ycar of electricity generated by each reactor
; also increased slightly to an average value of 1.7 man-rems (man-cSv) per

megawatt-year. A brief discussion about the health implications of these
annual occupational doses is also provided.

The report also presents a summary and some analyses of the exposure data
contained in the " termination reports" that have been submitted to the

| Comission by nuclear power licensees pursuant to 10 CFR 920.408. As of
December 31, 1983, personal identification and exposure information had been '

, collected and computerized for a total of 280,000 terminating reactor
' personnel. Analyses of-these data indicate that, in 1982, some 56,500
;- individuals completed their employment with one or more reactor licensees.

About 2,000 of these individuals were quarterly transient ** workers who+

incurred an average dose of. 0.40 rem (cSv), 'and some 4,500-individuals were !,

yearly trar.sient** workers who incurred an average. dose of 1.11 rems (cSv). ''

The collective dose (about 5,000 man-rems (man-cSv))' incurred by. the yearly,

transients constituted ten percent of the total collective dose calculated fori
-

1982. The termination data reported in 1983 have not yet been completely-
computerized;;therefore, such analyses for transient workers in 1983 were_not-,

available for presentation in this r.eport.
.

~

*In the International System of Units,' the sievert (SV) is the name given to
i- -.the units for dose equivalent. One centisievert (cSv) equals one rem; there-

_

i fore man-rems become man-cSv.

I C* Transient workers are those workers who begin and end their employment or
. ork assignment at two or more different licensed facilities within onew

: calendar quarter?(quarterly transients) or one calendar year -(yearly.
| transients). -
,
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PREFACE

A number of nuclear power plant personnel have inquired as to how occupational
radiation exposure data (from reports required by the NRC) are used by the NRC
staff. This is a very appropriate inquiry that may be of importance to many
affected licensees. In combination with other sources of information, the
principal uses of the data by the staff are listed in this preface. In
general, the data provide facts regarding routine occupational exposures to
radiation and radioactive material that occur in connection with NRC-licensed
activities, including individual and collective radiation doses from external
sources as well as pertinent information on the inhalation of radioactive
material (nuclides involved, bioassay results, exposure magnitude, etc.). These
facts are used by the NRC staff as indicated below:

1. The external-dose data permit evaluation, of the radiological risk asso-
ciated with NRC-licensed activities, including the size of the workforce
and the collective dose.

2. The data permit evaluation, from the viewpoint of trends, of the. effective-
ness of the overall NRC/ licensee radiation protection and ALARA efforts.
They also provide for the identification (and subsequent correction) of
unfavorable trends.

3. The data provide for governmental monitoring of the potential transient-
worker problem.

4. The data are used in the establishment of priorities for the utilization
of NRC health physics resources: research, standards, development, regula-
tory program development.

5. The data are considered in reviews of inspection frequencies that are pro-
grammed for various categories of licensees.

6. Licensing action decisions are often influenced by the data.

7. The data are used for comparative analyses of radiation protection per-
formance: US/ foreign, BWR's/PWR's, civilian / military, plant by plant,'

nuclear industry with other industries, etc.

8. The data permit analysis of annual dose distribution changes which can
trigger investigations as to the cause.

9. The data are used for purposes of justification in the annual budget
process.

10. The data provide facts for evaluating the adequacy of the current risk-
limitation system (e.g., are individual lifetime dose limits, worker
population collective dose limits, requirements for optimization, etc. ,
needed).

,
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11. The effectiveness of dose-reduction measures is evaluated using the data
(e.g., methods for reducing individual doses that may increase the !

'

collective dose).

12. The data provide facts for answering Congressional and Administration
inquiries and for responding to questions raised by public interest
groups, special interest groups, labor unions, etc.

13. The data permit comparisons of occupational radiation risks with
potential public risks when action for additional protection of the
public involves workers exposures.

14. The data provide information which can be used in the planning of
epidemiological studies.

With regard to routine work place conditions, the annual statistical summary
reports required by S 20.407, the termination reports required by S 20.408, and
the annual dose data reported by work function in accordance with Subsection
6.9.1.5 of the standard technical specifications provide the only centralized
data based available to assist the staff in the performance of its duties as
listed above. It is to everyone's advantage if these duties are performed
by a well-informed staff in the light of factual information.

Beginning with the next report in this series (1984 data), we plan to expand
the data analysis sections in an effort to provide for additional practical
applications. Suggestions for advanced analysis of this type are invited.

4-

Rober E. Alex nder, Chief
Occupational Radiation Protection Branch
Division of Radiation Programs

and Earth Sciences
Office of Nuclear Regulatory Research
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OCCUPATIONAL RADIATION EXPOSURE AT
COMMERCIAL NUCLEAR POWER REACTORS

. 1983

1. INTRODUCTION

i In 1974, the NRC staff began changing the technical specifications of operating
nuclear power reactors to require the submittal of an annual report that'indi- '

cated the number of individuals exposed and their cumulative annual doses,
categorized by type of personnel, work function, and occupation. (The format'

for reporting is contained in each plant's technical specifications and is
similar to that shown in Appendix C of this report.) To obtain data for
previous years, reactor licensees were requested to provide similar information
for each year since 1969 in which they had a unit in commercial operation. In
every instance, an estimate of the total collective dose incurred by all
individuals monitored during the year was provided; however, the number of
workers who received measurable doses could not always be determined. The
information given in Appendix A is therefore not complete for all plants for
the years 1969 through 1972.

On February 4, 1974, 10 CFR S 20.407 was amended to require licensed nuclear -
power utilities, among other licensees, to submit an annual statistical report
indicating the distribution of the whole body doses of all individuals mon-
itored at each facility. Thesa reports (see Appendix B) allow an estimate to
be made of the total collective dose and indicate the number of workers -

receiving measurable doses. The collective dose and number of workers obtained
from these reports were used throughout this report (except for Tables 8, 9,
10 and Appendix C) for the years 1973 through 1983.

Plant operating data, such as plant capacity and megawatt years of electricity
generated, were obtained or derived from data included in various issues of
the " Operating Units Status Report," (Ref. 1), and from the report "U. S. Cen-
tral Station Nuclear Power Plants, 1976" (Ref. 2).

This report and each of its predecessors summarizes information reported
during previous years. However, more plant-specific data, such as the annual
reports submitted by each plant pursuant to 10 CFR S 20.407 and their technical
specifications, may be found in those documents listed on the inside of the
front cover of this report. Additional operating data and statistics for each
of the years from 1973 through 1981 may be found in a series of reports,
" Nuclear Power Plant Operating Experience" (Refs. 3-10). These documents
are available for viewing at all NRC public document rooms, or they may be
purchased from the National Technical Information Service, as shown in the
Reference section.

1
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2. SUMMARY OF OCCUPATIONAL MONITORING DATA AND POWER GENERATION

2.1 Definitions of Terms and Sources of Data

2.1.1 Number of Reactors
|

Tables 1 through 3 provide summaries of the plant data given in Appendix A
for boiling water reactors (BWRs), pressurized water reactors (PWRs), and
all light-water-cooled reactors (LWRs), respectively. The number of reac-
tors included each year (those without parentheses) are those reactors
that had been in commercial operation for at least one full year as of
December 31 of each of the indicated years. The figure shown in paren-
theses (for the years 1969-1972) is the number of reactors that provided
both the number of individuals that received measurable doses (referred
to as " workers") while visiting or working at the facility and the summa-
tion of the annual whole body doses (collective dose) of all of these
workers. The annual collective doses shown in parentheses and the other
information marked with an asterisk are based on the data submitted by
the number of reactors shown in parentheses.

2.1.2 Collective Dose

The collective doses shown for 1969 through 1972 were obtained by special
requests made to the licensee or from monthly and semi-annual operating
reports that had previously been submitted pursuant to plant technical
specifications. When possible, the number of workers receiving measurable
doses was obtained in the same manner. Beginning with 1973, the collective
dose and the number of workers receiving measurable doses were obtained
from the annual reports submitted pursuant to 10 CFR S20.407. For the
years 1973 through 1980, the annual collective dose was calculated for
each facility by summing the products obtained by multiplying the number
of individuals reported in each of the dose ranges (shown in Table 7 and
Appendix B) by the midpoint of the corresponding range. Past experience
has shown that the actual mean dose of individuals reported in each dose
range is less than the midpoint of the range, and the collective doses
shown in this report for these may be about 10% too high. In 1981, a few
facilities began reporting the actual collective dose (as determined from
official personnel dosimetry results) on their 20.407 annual reports, and
the NRC staff used these doses, when provided, instead of the above-des-
cribed calculations. The staff would prefer to use the actual collective
dose and encourages more licensees to make it available.

2.1.3 Collective Dose by Work Function and Employee Type

In Appendix A, the collective dose that was calculated from or provided
with the S 20.407-type annual reports is collated by work function
(operations and maintenance) and by personnel type (contractor and
station and utility combined) for each plant site. The proportion of the
collective dose shown for each type is the same as that reported in the
plant's annual report required by its technical specifications (see
Appendix C). This was done in the following way:

i

2
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TABLE 1

SNMBAST OF AsseAL l#f00 HAT 100 REPetTES BT
CONMERCIAL BOILING WATER REACT 0t$

1969 - 1983

No. of Average Average Average No. Average Average
Number Annual Workers Gross Dose Collective Personnel With Collective Electricity Average

Of Collective With Electricity Per Dose Per Measurable Dose Generated Rated
Reactors Doses Measurable Generated Worker Reactor Doses Per (man-rems Per Capacity

Year Included (Man rens) Doses (MW-yr) (Rees) (Man-ress) Reactor per MW-yr) Reactor Net (MWe)
(MW-yr)

1%9 3 (2) 586 (300) 290* 192 1.03* 195 145* _ 3.1 64 112

1970 6 (4) 764 (510) 1,321" 912 0.39* 127 330* 0.8 152 267

1971 7 (5) 1,784 (1,069) 1,873* 1,308 0.57* 255 375* 1.4 187 339

1972 10 (7) 2,858 (2,130) 2,258* 3,058 0.94* 286 323* 0.9 306 434

1973 12 4,564 5,340 3,394 0.85 380 445 1.3 283 459

1974 14 7,095 8,769 4,059 0.81 507 626 1.7 290 513

1975 18 12,611 14,607 5,786 0.86 701 812 2.2 321 611
i

1976 23 12.626 17,859 8,586 0.71 549 776 1.5 373 647

1977 20** 19,042 21,388 9,098 0.89 828 930 2.1 3% 645

1978 25** 15,096 20,278 11,774 0.74 604 811 1.3 471 668

1979 25** 18,322 25,245 11,671 0.73 733 1,010 1.6 467 669

1980 26** 29,530 34,094 10,868 0.87 1,136 1,311 2.7 418 664

1981 26** 25.471 34,832 10,899 0.73 980 1,340 2.3 419 674

1982 26** 24.437 32.235 10,655 0.76 940 1,240 2.3 410 674

1983 26** 27,455 33,473 9,733 0.82 1,056 1,287 2.8 374 675

"During the years 1%9 through 1912, all plants reported collective doses but a few did not submit the number of personnel that received
measurable doses. -The number of reactors that did report doses and number of workers is given in parentheses in the second column. The
collective doses shown in parentheses in the third column, as well as the asterisked numbers in the remaining columns, are all based on
the data submitted by the number of reactors shown in parentheses.

** Two plants have been shut down continuously for a number of years but have been included in the count of reactors used to
compute various averages per reactor in this report. One may wish to calculate these averages without counting these reactors
each year: Dresden 1 - shut down since 10/78; Humboldt Bay - shut down since 7/76. (See Appendix A.)

|
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TaglE 2

SWEMARY OF ASGGAL 18f005A110E EEF0ETED Bf
CSEEESCIAL PRESSORIZE9 ESTER READets

~

1 % 9 - 1983

No. of Average Average Average No. Average AverageEmber Annual Workers Gross Dose Collective Personnel With Collective Electricity Average
| Of Collective With Electricity Per Dose Per Measurable Dose Generated RatedReactors Doses Measurable Generated Worker Reactor Doses Per (man-rems Per CapacityYear Included (Man ress) Doses (MW-yr) (Rees) (Man-ress) Reactor perMW-yr) Reactor Net (MWe)(mi-yr)1%9 4 (3) 661 (363) 454* 1,097 0.80* 165 151" 0.6 274 349
|

| 1970 4 (3) 2,738 (1,099) 1,340* 979 0.82* 684 447" 2.8 245 349|

1971 6 (4) 1,844 (912) 905* 1,912 1.01* 307 226* 1. 0 319 3991

1972 8 (5) 3,708 (2,083) 1,885* 2,544 1.11" 464 377* 1.5 318 446

1973 12 9.399 9,440 3,770 1.00 783 787 2.5 314 535

1974 20 6,627 9,697 6,824 0.68 331 485 1.0 341 619

1975 26 8,268 10,884 11,983 0.76 318 419 0. 7 461 643
*

| 1976 30 13,807 17,588 13,325 0.79 460 586 1. 0 444 675

| 1977 34 13,469 20,878 17,346 0.65 3% 614 0.8 510 699|

| 1978 39 16,713 25,720 19,840 0.65 429 659 0.8 509 723

| 1979 42** 21,659 38,877 18,249 0.56 516 924 1.2 434 729

1980 42** 24,266 46,237 18,287 0.52 578 1,101 1.3 435 721

1981 44** 28,671 47,351 20,552 0.61 652 1,076 1. 4 467 745

1982 48** 27,753 52,147 22,141 0.53 578 1,086 1.3 461 773

1983 49** 29,016 52,173 23,1 % 0.56 592 1,065 1. 3 473 778
"During the years 1%9 througt: 1972, all plants reported co'lective doses but a few did not submit the number of personnel that received
measurable doses. The number of reactors that did report doses and number of workers is given in parentheses in the second column. The
collective doses shown in parentheses in the third column, as well as the asterisked numbers in the remaining columns, are all based on
the d.sta stamitted by the number of reactors shown in parentheses.

** Three plants have been shut down continuously for a number of years but have been included ia the count of reactors used to
compute various averages per reactor in this report. One may wish to calculate these averages without counting these reactors
each year: Indian Point 1 - shut down since 10/78; Three Mile Island I and 2 - shut down since 3/79.(See Appendix A)
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Ta0LE 3

M E M M MMR m

gy rensansahas LMT MTB CARES MACTEM

1 % 9 - 1983

No. of Average Average Average No. Average Average
Ember Annual Workers Gross Dose Collective Personnel With Collective pw. Yrs Average
of Collective with Electricity Per Dose Per Measurable Dose Electricity Rated

Reactors Doses Measurable Generated Worker Reactor Doses Per (man-rems Per Capacity
Year Included (Man rens) Cosu (MW-yr) (Rems) (Man-rens) Reactor per MW-yr) Reactor Net (MWe)

(MW-yr)

1%9 7 (5) 1,247 (663) 744* 1,289 0.89* 178 149* 1. 0 184 247

1970 10 (7) 3,502 (1,609) 2,661* 1,892 0.60* 350 380* 1.9 189 300

1971 13 (9) 3,628 (1,981) 2,778* 3,220 0.71* 280 309* 1.1 248 367

1972 18 (12) 6,566 (4,213) 4,143* 5,602 1.02* 365 345" 1.2 311 408

1973 24 13, % 3 14,780 7,164 0.94 582 616 1.9 299 496

1974 34 13,722 18,466 10,883 0.74 404 543 1.3 320 575
,

1975 44 20,879 25,491 17,769 0.82 475 579 1.2 404 630

1976 53 26,433 35,447 21,911 0.75 499 669 1.2 413 663v.

1977 57"* 32,511 42,266 26,444 0.77 570 742 1.2 462 677

1978 64** 31,809 45,998 31,614 0.69 497 719 1.0 494 702

1979 67** 39,981 64.122 29,920 0.62 597 956 1.3 447 705

1980 68** 53,7 % 80,331 29,155 0.67 791 1,181 1.8 429 699

1981 70** 54,142 82,183 31,451 0.66 773 1,174 1.7 449 719

1982 74** 52,190 84,382 32,795 0.62 705 1,139 1. 6 443 738

1983 75** 56,471 85,646 32,926 0.66 753 1.142 1.7 439 742
"During the years 1%9 through 19J2 all plants reported collective doses but a few did not submit the number of personnel that received
measurable doses. The number of reactors that did report doses and number of workers is given in parentheses in the second column. The
collective doses shown in parentheses in the third column, as well as the asterisked numbers in the remaining columns, are all based on
the data submitted by the number of reactors shown in parentheses.

Five plants have been shut down continuously for a number of years but have been included in the count of reactors used to**

compute various averages per reactor in this report. One may wish to calculate these averages without counting these reactors
each year: Dresden 1 - shut down since 10/78; Hus6oidt Bay - shut down since 7/76; Indian Point 1 - shut down since 10/78;
Three Mile Island I and 2 - shut down since 3/79.(See Appendix A.)

.
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( (1) The collective ~ dose incurred by workers in the work function " Reactor
Operations _and Surveillance" on_each plant's annual report submitted
pursuant to their technical specifications (the first number in the last
columns in Appendix C) was determined. (2) The ratio of this dose to:

the total collective dose (the'last number in the last columns in Appen-
dix C) was calculated and multiplied by the total. collective dose that '

,

'
had been estimated or obtained from the 9 20.407 annual report. This pro-
duct is the collective dose shown in the column headed " Operations" in

; ' Appendix A. (3) The collective dose shown in the column headed "Mainte-
nance and Others" in Appendix A was determined by first summing the

! collective doses. incurred by workers in the five remaining functions given
,

t in Appendix C and then calculating the fraction that this dose is of the
total collective dose. This fraction was multiplied by the total collec-
tive dose estimated from the S 20.407 annual reports to yield the collec- ,

tive dose shown in this column of Appendix A. (4) A similar procedure
j was followed in determining the collective dose for the columns headed
1 " Contractor"'and " Station & Utility" in Appendix A.
E

) 2.1.4 Workers With Measurable Whole Body Doses

i The number of workers with measurable doses, rather than the total number
i of individuals monitored, is shown in Tables 1 through 3 and Appendix A.
i -These values were used to calculate the average annual dose per worker

and the average number of personnel per reactor. This was done to delete
those individuals, many of whom probably did not routinely work in radia-;

; tion areas (and wer.e monitored for convenience or for identification
1 purposes), who may have received exposures too small to be detected by
i personnel monitoring devices.

'

2.1.5 Electric Energy Generated
,

j The electric energy generated in gross megawatt years (MW yr) each year
! by each facility is shown in Appendix A. This number was obtained by
! dividing the gross megawatt-hours of electricity annually produced by each

facility by 8,760, the number of hours in the year. The gross megawatt-
years of generated electricity that are presented in Tables 1 through 3
are the sums of that produced by all of the reactors included each year.
This sum is divided by the number of those reactors included each year tot

yield the average amount of electric energy generated (MW-Yr) per reactor,
j which is also shown in Tables 1 through 3.
2

.

| 2.1.6 Collective Dose per Megawatt year i

|
; The. number of megawatt years generated was used to determine average

values of the annual collective dose per megawatt year generated. This
'

i ~ was calculated by dividing the total collective dose by the total gross
i megawatt years generated to yield a quotient that is used as a measure of
| the dose incurred by workers at power reactors in relation to the gross
; electric energy produced. This value was also calculated for each_ reactor

site and is presented in' Tables 4 through 6 and Appendix A.

[ 2.1.7 Average Rated Capacity

The average rated capacity, shown in Tables 1 through 3, was found by
dividing the sum of the net maximum dependable capacities (Net MWe) of

,

l
p 6

-. - -. .- . .- , . --. - - - . - . _ . - .
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I

the reactors by the number of reactors included each year. The net
maximum dependable capacity is defined to be the gross electrical outputi

I as measured at the output terminals of the turbine generator during the
| most restrictive seasonal conditions, less the normal station service
j loads. This is the " capacity" shown for each plant in Appendix A.

2.2 Average Annual Occupational Doses

'Some of the data presented in Tables 1 and 2 are graphically displa'yed
in Figure 1, where it can be seen that the average collective dose and
average number of workers per BWR has been higher than that for PWRs for
the last ten years and that the values of both parameters have, in general,
continued to rise at both types of facilities. However, looking at the
number of workers per reactor reported each year since 1980, it appears
that the number of workers per BdP has levelled off at about 1300 workers,
while at PWRs the number has levelled off at around 1100 workers. From
Table 1, it can be seen that~the average collective dose per reactor, dose
per worker, and collective dose per megawatt year at BWRs showed increases

'

over those found for 1982. At PWRs (Table 2), the values of these three
parameters remained nearly the same as the 1982 values.

Figures 2 and 3 are plots of much of the information that is given in
Table 3 for all light water reactors. One can see that all of the
parameters plotted showed increases over last year's values. In looking
at these figures and the fluctuations in the parameters for the years
following the incident at the Three Mile Island Plant in 1979, one might
wonder if they reflect some of the impact that this incident had on the
nuclear power industry.

To further assist in the identification of any trends that might exist,
Figure 4 displays the average and the median * values of the collective
dose per reactor for BWRs and for PWRs for the years 1973 through 1983.
The ranges of the values reported each year are shown by the vertical
lines with a small bar at each end marking the two extreme values. The
rectangles indicate the range of values of the collective dose exhibited
by those plants ranked in the twenty-fif th through the seventy-fifth per-
centiles. Since the median values are not as greatly affected by the
extreme values of the collective doses, one can see that they do not usually
fluctuate as much from year to year as do the average values. The median
collective dose for PWRs appears to have levelled off at about 500 man rems
(man-cSv),** while for BWRs it has increased to about 1100 man-rems (man-
cSv). Nearly every year, the median collective c'ose is. less than the~ aver-
age, which indicates that the collective dose for most plants is less than
the average collective dose per reactor'(the value that is widely quoted).

"The value at which 50% of the reactors reported greater collective doses and
the other 50% reported smaller collective doses. <

**In the International System of Units, the sievert (Sv) is the name given to
the units for dose equivalent. 'One centisievert (cSv) equals one' rem; there-
fore man-rems becomes man-cSv.

7
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FIGURE 1
! COMMERCIAL LIGHT WATER COOLED REACTORS
.: 1989 - 1983
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FIGURE 2
TOTAL ANNUAL VALUES

AT LIGHT WATER COOLED REACTORS
1969 - 1983.
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FIGURE 3
AVERAGE ANNUAL VALUES

AT LIGHT WATER COOLED REACTORS
1969 - 1983
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FIGURE 4
AVERAGE, MEDIAN AND EXTREME VALUES OF

THE COLLECTIVE DOSE PER REACTOR
1973 - 1983
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2.3 Plant Rankings By Collective Dose Per Reactor

The number of reactors from which data have been collected is still rather
small, and the information reported by a few reactors where unusual condi-
tions or problems may have occurred could have a large impact on some of
the statistics presented in this report. In an effort to identify those
plants, Tables 4 and 5 list the BWRs and PWRs in ascending order of man-

i rems per reactor for each of the years.1978 through 1983. Two other para-
meters, dose per worker and collective dose per megawatt year, are also

: given for each plant and could have been used in listing the plants as
well. Also shown is a parameter "CR" which is defined to be the ratio of
the annual collective dose delivered at individual doses exceeding 1.5
rems (cSv) to the total annual collective dose. This indicates the propor-
tion of the total collective dose at the plant that was received by indi-
viduals who-ir. curred higher annual doses, viz. , of 1.5 rems (cSv) or greater.
CR is one of the parameters that the United Nations Scientific Committee
on the Effects of Atomic Radiation (UNSCEAR) recommended be used in the
analysis and comparison of exposure data. The latest UNSCEAR report (Ref.
11) states that, under normal conditions, the values of CR lie between
0.05 and 0.50, and one can see that CR for about half of the U.S. plants
fell within this range in 1983.

Table 6 gives the grand totals of the collective dose and megawatt years
of electricity generated for each commercial BWR and PWR based on data-
reported since 1969. For all but those few plants that began commercial,

operation before 1969, these totals would be the " lifetime" totals for
each site. Dividing the total collective dose by the total megawatt-years
generated, the average collective dose per megawatt year was obtained for
each site, and, by dividing the collective dose by the total number of
reactor years for which data were reported, the " lifetime" average collec-
tive dose per reactor year was obtained. The upper half of the table lists
the sites in ascending order of man-rems (man-cSv) per reactor year based
on data submitted through 1983, and the lower half lists them similarly
based on data submitted through 1982. One can quickly see that the average
collective dose per megawatt year has risen to 2.0 at BWRs and remained:

! at 1.1 at PWRs. The average collective dose per reactor year also appears
! to increase at a faster rate at BWRs than at PWRs, and based on data accu-

mulated through 1983, the collective dose per reactor year was calculated;

! to be 510 and 749 man-rems (man-cSv) per reactor year for PWRs and BWRs,
respectively.

In general, one can see from the listings in Tables 4 through 6 that the
plants having the lower values of most of the parameters shown are usually
the newer plants. Some of the older, smaller plants also appear near the
top of the listings since they report small collective doses; however,
the ratio of their collective dose to the number of megawatt years gener-
ated will be higher because of their limited power generation capacity.
Usually, when a plant reports a lar,ge annual collective dose, and a large
collective dose to megawatt year ratio as well, it indicates that extensive
maintenance or modifications were undertaken during the year. For example,
the PWR facilities reporting high values for these two parameters during
the last few years generally have been involved in extensive tube-sleeving
jobs related to the repair of steam generators. Othermajorsourcesof
exposures at PWRs in 1983 were maintenance of reactor vessel internals and

12
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* TABLE 4

BOK.ING WATER REACTORS
usTED IN ASCENDING ORDER OF RSAN-RERAS PER REACTC,4

1979-1983
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TABLE 5

PRESSURIZED WATER REACTORS
LISTED IN ASCENDING ORDER OF MAN. REMS PER REACTOR

1979 - 1983
.
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TABLE 6

GRAND TOTALS AND AVERAGES

Light Water Reactors Listed in Ascending Order of Man-rems per Reactor-year (Rx-yr)a
1969 - 1983

* Caltective megemett non-rees Ce11ective megawatt- Meerees

Man-re,es
Reyears per

gs c.d,ose ,3 Rm year,s ggyears Man-reas per dose years
,er . .y 7.,te, e .,,, ,ene,ete, se, ,,, ,,o,te e,.y c e,n.,e.,3 eene,ete,

la Crosse 2,$79 347 7. 4 14 184 Davia lesse $34 2,474 0. 2 6 89

418 Sack Point 3,794 633 6. 0 IS 253 Pratete Island 1,2 2,433 7,944 0. 3 19 124

thainaldt Say 4,461 Z39 14.3 15 324 Kewaunee 1.290 3,900 0. 3 9 143

Casser $tation 4,314 4.519 1. 0 9 480 Yankee 8 e 3,116 1,900 1. 6 15 204
Match 1,2 S,974 5,439 1.1 12 498 Point teach 1,2 7.055 9,371 0. 7 24 294

Renticelle 6,363 4,978 1. 3 12 532 Caok 1.2 3,974 9,526 0. 4 13 306

Duane Arnold 4,478 2,338 1. 9 8 $60 Maine rankee 3,429 6,265 0. 6 11 312

vereent Yantee 6,433 4,203 1. 9 11 $85 Fort Calhoun 3,287 3.197 1. 0 to 329

Bremne Ferry 1,2,3 14,669 14,193 1. 0 23 638 mcGuire 690 1,043 0. 4 2 345

Oresden 1,2,3 26.010 13,179 2. 0 40 650 Calvert Citffs 1,2 4.935 9,011 0. 5 14 352

utne pile peint 10,$25 S,207 2. 0 14 752 Rancho sece 2,835 3,879 0. 7 4 354

Peach Bettes 2,3 15.657 11,986 1. 3 18 964 *Sequoyan 1,2 1,061 2,247 0. 5 3 354

Oyster Crest 14,45S S.244 2.4 14 1,032 . j an 2,506 4,205 0. 6 7 354

Pltspetrict 8,795 3,998 2. 2 8 1,099 te ** Ve' ley 2,562 2,382 1.1 7 364

Quad Cities 1,2 22,790 10,044 2. 3 20 1,140 Ore <e 1,2,3 11.027 16.034 0. 7 28 394

M111stene Point 1 14,154 $,426 2. 6 12 1,180 7M a 4tta Island 1,2 S.547 2,827 2. 0 14 394

Grunswick 1,2 18,826 5,361 3. $ 14 1,345 Arts ses 1,2 4.768 4,065 0. s 12 197

Pt1 Pie 17,634 4.443 4. 0 11 1,603 .alem 1,2 3,193 4,402 0. 7 8 399
9 F art */ 1,2 3,202 4,420 0. 7 4 400

fetals and Averates ' 202,235 101,877 2.0 270 749 Crys ta: River 2,578 2.699 1.0 6 430
North Anna 1,2, 3,927 4,547 0. 9 8 491
Palisades 7.191 4,080 1. 8 14 514
2 ion 1,2 10,102 12,138 0. 8 19 532
5t. Lucie 3,664 4,141 0. 9 7 552
Haddam hect . 9,330 7.123 1. 3 11 422
Indtan Point 3* 3,141 1,481 2.1 5 628
San Onofre 1 10,083 3,979 2. 3 15 472
Ginna 8,886 4,4 30 2. 0 13 684
Indtan Potat 1,2* 7,102 2,688 2. 6 10 710
Turkey Point 3,4 15,042 9,543 1. 6 716"

Nf11stene Point 2 4,964 4,013 1. 7 471
Robinson 10,979 S,676 1. 9 12 91S
Indian Point 1,2,3* 15,575 4,410 3. 6 17 916
Svery 1,2 26,368 9,556 2. 4 21 1,254

Totals and Avera0es 208,S76 181,748 1.1 409 510

eindian Point 3 began reporting separately in 1979.

b Light Water Reactors Listed in Ascending Order of Man-rems per Reactor-year (Rx-yr)
1969 - 1982

Collecttee isetawatt Meereas Collecttve mege.att- man-reesdue run neenes seran Pe' PWRs een ra" "a"r.s aryurs i.eMS (m n-ress3 etaerated eer 8ht-vr noorted Reve (men ree,) ge,ieettet sertervr reported on vee

intresse 2.264 322 7. 0 13 174 Davis Besse 454 1,886 0. 2 $ 91SIS Aect Point 3,631 590 6. 0 14 252 Prerie Island 1.2 2,200 7,063 0. 3 17 129lausteldt Say 4,844 339 14.3 14 344 Rewaunee 1,121 3,456 0. 3 6 141Ceeeer station 3,023 4,122 0. 7 4 37s mcGuire 169 S25 0. 3 1 149Netch 1,2 4,675 4,505 1. 0 10 447 Yankee Rowe 3,048 1,744 1. 7 14 218Duane Arnold 3,34 3 2,05$ 1. 6 7 474 Potat Beach 1,2 S,652 8,721 0. 7 22 257vereent ventee 4,906 3,057 1. 3 10 491 Ranche 5ece 2,048 3,831 0. 4 7 292troune Ferry 1,2,3 11,306 12.552 0. 9 20 Sol Coot 1,2 3,316 8,069 0. 4 11 301neettcelle 6,262 4,403 1. 4 11 549 Seaver Valley 1,790 1,821 1. 0 6- 303Dresden 1,2,3 22,427 12,266 1. 0 37 606 Fort Catheun 2,854 2,667 1.0 9 317Ntne Nile Potat 9,666 4,878 2. 0 13 743 meine vannee 3,26S S,588 0. 4 10 326Poech totten 2,3 12.994 11.161 1.1 le 787 Artansas 1,2 3.371 S.150 0. 4 10 337Oyster Creet 12,198 S 217 2, e 13 938 Caire't Cliffs 1.2 4,267 7.414 0. 4 12 354Fitapetetta 7,705 3,452 2. . 7 1,101 Farley 1,2 2,181 3.063 0. 7 4 364Oued Cities 1,2 20,299 8,965 2. 3 13 1.124 Three mile island 1,2 4.384 2,827 1. 6 12 364millstone Point 1 13,912 4,706 2. 9 11 1,265 feeJan 2,199 3,711 0. 6 6 366Drunowict 1,2 19,351 4,724 3. 2 12 1,279 Oconee 1,2,3 9,820 13,892 0. 7 25 313Pitgete 14,472 3,483 4. 2 10 I,647 Crystal River - 2,026 2,247 0. 9 5 40$
lalee 1,2 2,412 3,640 0. 7 6 435fetals and St. Lucie 2,660 3,891 0. 7 6 443Averages 174,779 92,147 1. 9 244 714 Paltsades 4,214 3.626 1. 7 13 478
2ien 1.2 8,791 10,914 0. 8 17 517
North Anna 1,2 3,262 3.209 1. 0 6 S44
Maddas nect 7.946 4.649 1. 2 14 $48
Sequoyah $70 684 1. 0 1 670
tedian Point l' 2,534 1.472 1. 7 4 633fuckey Point 3,4 12,341 0,685 1. 4 19 650
Slana 8.031 4,065 2. 0 12 649
len Onefre 9,928 3,979 2,5 14 709
Rt11 stone Point 2 S 083 4,019 1. 3 7 726Indian Point 1,2* 6,616 1,945 3. 3 - 8 827
kettoson 2 10,056 5,264 1. 9 11 914Indien Point 1,2,3* 19,$75 4,410 3. 5 17 914$urry 1.2 23,148 8,642 3,7 19 1,214

fetals and Averages 179,$40 168,270 1.1 340 499

* Indian Feint 3 beten reperting separately in 1979.
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| feedwater nozzle replacement. At BWRs, inspections and repairs of primary
; piping and pipe welds and Mark I torus modifications have contributed to

increased doses. It should be noted that the differences in nuclear plant
designs and the ages of plants (Ref. 12) even between plants of a given I

type affect the nature of these pararaeters as well, and one should be
j careful when attempting to draw conclusions from these. data.
;

3. ANNUAL DOSE DISTRIBUTIONS

3.1 Annual Whole Body Dose Distributions
,

! Table 7 summarizes the distribution of the annual whole body doses received
by workers at commercial LWRs during each of the years 1969 through 1983.i

This distribution is the sum of the annual dose distributions reported by;

| each licensed LWR each year. The distribution reported by each LWR for
| 1983 is shown in Appendix B. From Table 7, one can see that, prior to 1973,
i the reports had a different format such that, for doses less than two rems
! (cSv), there were only two dose ranges,'O.0 to 1.25 rems.(cSv) and 1.25 to
{ 2.0 rems (cSv). This did not allow an estimate of the collective dose,

~

,

} as previously described, to be made for these years. For the years after
1972, the table indicates that the annual collective dose increased nearly.

i every year, as'did the number of monitored individuals. However, the
values of CR show that the portion of the collective dose due t6 individuali

i doses greater than 1.5 rems (cSv) has decreased from a high of 0.72 in 1973
| and has levelled off at about 0.55 for the last few years. >

I -

'

I Since personnel monitoring data have frequently been found to have log-
| normal distributions (Ref 13), trends in the data.may be observed from ,

: logprobability plots of the data. If the data are log normally distributed,
[ the data points will form a straight line when plotted on log probability t

paper on which cumulative probabilities are laid off on the vertical axis,

|- at~ distances proportional to the corresponding number of standard devia-
_

i- tions above or below the median and the dose is plotted on a logarithmic *

j- scale on the horizontal axis. Figure 5 displays such plots of the dose
; distributions of workers at BWRs and PWRs for 1982 and 1983. The positions'
;- of the plots for the'PWRs above those of the BWRs indicates that a larger
! portion of workers at PWRs received lower doses, which resulted in lower
! median doses (point at which the 50 percentile line" crosses each plot)

|
*

and smaller values of CR.
5

Furthur examination of the plots reveals that they form fairly straight[ !

; lines only.to about 1.5 rems (cSv) where they start to curve upward. This
I curve i_s typical of distributions when there are several workers in the t

i higher dose ranges, (Ref.' 11) and indicates that~the entire distribution -

! is not a log-normal one.- A new theoretical analysis of occupational dose
i distributions (Ref.- 14) has found that these data are far better fitted. ,

i by a hybrid log-normal distribution. At low doses, this distribution is ,

|
log-normal, but at higher doses, where radiation control programs require
that each worker's total' dose be closely monitored so that the frequency
of doses approaching the dose limits is reduced, the distribution is
normal. This' method of analyzing occupational doses'may prove to have- -

several valuable applications (Ref. 15) for individuals involved'in
'

radiation protection programs. ,
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- TABLE 7' e

. . SUMMARY DISTRIBUTION OF ANNUAL WHOLE BODY DOSES
-

- AT COMMERCIAL LIGHT-WATER-COOLED REACTORS
'

1900 1983

see-hw of sediesdusas wish Whale sedy seposes in se ladested Reaga (Menes) **a a

Casseene ...%
Ice lessemakes P. G.* 6.25- ess- e.& 14 2A- 35 4S EA. SS 7.e- sS 9A- 10.ch Domo CR ,

, g
suomewe <e1e e.25 e.se 0.75 1A 2A 3A 4A 5A SA 7A eA SA toA 11.0 mennes)'

, .
;

o & 1.25 - 1,25 2A

toes 2,479 _ 128 134 e5 25 5 2 2,eSe

i

197e . s.ese . 14s les 183 .es se s 1 7.soe

4

1' tori e,ses 41e 315 137 ses 17 11 9 set
'

i

j 1972 14.ses ses 532 ice III 4s 21 e e s ' 15,713 ;

1973 19.e43 5,4es 1.see 1,214 74e es2 2,4es 1,5e4 422 251 125 71 as is 7 33,s23 13.es3 - 0.72

1974 2e,472 s,735 2.as7 2,oss 1,182 See 2,5c3 1,37s 471 22s es 30 e 38,93s 13,722 o.s3 |
-

N
to75 te,ese spot . 3,s74 2.750 1,ses 1,33e 3,948 1.s72 set 423 1ee so 24 12 1' 44,343 20,e79 c.e5.

197s 25.7es 12,e21 5,13e 4.135 2,520 2,030 4.see 2.354 7ee 4s7 tes '70 2s 11 5 1 st.151 '2s 433 0.s2. ,

1977 24. set 13,97o s534 5,e60 3,258 2,4ss s.162 2e37 1,130 See 141 es 3s 21 e s7,134' 32.511 0.41

1

'
1978 3o,143 16,63e e,943 5,504 3.3eo 2,40s 8,406 2,see 1,0e0 die s7 2s e 76,121 31.e04 0.50

1979 41,1g1 24.512 9,ges e,ees E 147 3,42s 7.ees 3,30s 1,256 477 es 2s 13 2 (11 12 105,313 30.0s1 0.54 '

1

teos 47,377 28.sas 11,750 9.e20 s,sB2 4.518 11.474 4.515 1,537 ses 192 Se le 3 127,70s 53,79s 0.5s

b12)
test 42,323 2s 332 12,217 10.326 s.825 4,983 11,786 4.54s 1,793 485 93 et 11 2 1 1 124.50s 54,142 0.55

19e2 44.se3 31,400 - 12.e03 10.e14 s,739 4.795 10.e56 4,s06 1.e14 432 Ss 13 4 0 1 129,275 52,190 0.54

1983 - 51.071 31.900 12.211 10.29s 6.470 4.708 12.171 5.311 1.950 544 65 16 4 136.717 % 471 0.56

*
emmunary et suputs suhaussed in use le CFR 2o.4e7 by planes that had been in assumescoal opershon for et least one full year as of Denomber 31 of

,

seek of the intested yeess *

"7he acesselse elese med CR usose not repersed by the Sessiones het wese catsuissed by h SINC sesff usine sneeheds damershed in Weis elsomenent,

CR is she sosie of the eenmal seasserse done steheesed at indentual aloses emosesse 1.5 vesne to sne total annual cellesses alone.
i

,

j -
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FIGURE 5
CUMULATIVE PERCENT OF ANNUAL INDIVIDUAL DOSES

1982 & 1983

99.99 ^

BWRs - 1982 O
99.9 1983 0 -

-
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40 Median Measurable -

Dose CR.
I30 1983 1983 1982 1981 1980 -

BWRs 0.35 0.83 0.59 0.57 0.63
PWRs 0.18 0.50 0.49 0.52 0.47 -20 -

1 I I I I I I I IIII
0.10 0.25 0.50 0.75 1.0 2.0 3.0 4.0 5.0 6.07.0 10.0

Annual Dose (rems)

NOTE: Each point on the curves represent the cumulative percentage of workers with
measurable d%te who received doses less then the indicated annual dose. The median
measurable dose is the dose et the which the curve crosses the fiftith percentile.

*CR is the ratio of the annual collective dose delivered at individual doses exceeding
1.5 rems to the total collective dose.
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The compilation of the distribution data submitted by each facility into
one report, however, introduces an additional source of error. Since
individuals are not identified in the annual distribution reports, an
individual who was monitored by five different reactor facilities would
have been counted once on each facility's report. Therefore, when the
data were summed to determine the total number of individuals monitored
by all facilities, this person would have been counted as five individuals
rather than as one. This affects the distribution'of doses as well as
the number of individuals and the average dose, because the individual
could have been counted five times in the lower dose ranges rather hhan
one time in a higher range in which his actual accumulated dose (the sum
of his doses incurred at each facility) would have placed him. Further
discussion of this is provided in Section 4.4.

3.2 Dose Distribution by Work and Job Function

Tables 8, 9, and 10 summarize the annual data submitted in accordance
with plant technical specifications in a format similar to that shown in
Appendix C. The licensees are requested to record the collective doses
received by station employees, utility employees, and contract workers
among various prescribed work functions and occupations. The report
submitted by each station for 1983 is contained in Appendix C. One may
note that in some cases, the licensee data had to be modified slightly
in order to fit into the prescribed categories.
Table 8 provides a detailed summary of the distribution of collective
dose by work function and personnel types for BWRs, PWRs, and all LWRs. It
shows that contract workers performing special maintenance at LWRs incur
the largest portion of the collective dose. Table 9 presents a more
general summary of these data for the last nine years, and one can see
that workers involved in routine and special maintenance activities
continue to incur most of the total collective dose. At BWRs (Table 8),
workers involved in these activities received 76.7% of the collective
dose for BWRs; at PWRs, these workers received 70.8% of the collective
dose, each being one percent less than that found for 1982. The portions
of the collective dose received by workers during inservice inspection
and refueling at BWRs are 7.9% and 4.3%, respectively; at PWRs, such
workers received 7.2% and 4.9%, respectively, of the collective dose.
Overall, contractor personnel received 63.4% of the collective dose (1.5%
more than last year), and the station and utility employees received the
remaining 36.6% at LWRs.

Table 10 presents the distribu' tion of the collective dose at all LWRs
among five occupations. As expected, maintenance personnel incurred
the majority (72.1%) of the collective dose with contractor maintenance
personnel receiving about twice as much as the station and utility
maintenance employees combined. Supervisory personnel received only
2.7% of the dose, while workers in the remaining three occupations-
operations, health physics, and engineering - received 7.9%, 9.8%, and
7.4%, respectively, of the collective dose. All of these values are
about the same as those found for 1982. -The collective doses shown in
Tables 8 and 10 do not equal those shown in'other tables in the report
because they are the sum of the doses taken from the type of annual
reports shown in Appendix C rather than the collective dose that was
obtained or calculated from the S20.407 annual reports.

19



.-- - .- - .- - . . - _ .. . _ - - .-

:

i

,

i

TABLE 8
ANNUAL COLLECTIVE DOSE

BY WORK FUNCTION AND PERSONNEL TYPE

1983
WORK FUNCTION

STATION EMPLOYEES UTILITY EMPLOYEES CONTRACT WORKERS & OTHERS TOTAL PER FUNCTION

BOILING WATER REACTORS
REACTOR OPERATIONS &,

SURVEILLANCE . .1497.612 5.7 % -163.202 0.6 % 633.138 2.4 X 2293.952 8.8 %
ROUTINE MAINTENANCE 2371.138 9.1 % 1813.572 6.9 % 5593.209 21.4 % 9777.919 37.5 %
INSERVICE INSPECTION 179.127 0.7 % 272.852 1.0 % 1622.308 6.2 % 2074.287 7.9 %
SPECIAL MAINTENANCE 957.859 3.7 % 751.254 2.9 % 8510.735 32.6 % 10219.848 39.2 % i
WASTE PROCESSING 575.554 2.2 % 40.200 0.2 % 518.469 2.0 % 1134.223 4.3 %
REFUELING 367.117 1.4 % 44.355 0.2 % 191.871 3.7 % 603.343 2.3 %

TOTALS 5948.407 22.8 % 3085.435 11.8 % 17069.730 65.4 % 26103.572 100.0 %
,

#PRESSURIZED WATER REACTORS
REACTOR OPERATIONS &

SURVEILLANCE . -1813.572 6.6 % 113.060 0.4 % 1186.264 4.3 % 3112.896 11.3 % (
ROUTINE MAINTENANCE 2474.250' 9.0 x 676.988 2.5 % 3017.435 11.0 % 6168.673 22.4 %n3

c) INSERVICE INSPECTION 241.567 0.9 % 179.508 0.7 % 1568.947 5.7 % 1990.022 7.2 %.
.SPECIAL MAINTENANCE 1994.813 7.3 % 1603.549 5.8 % 9712.349- 35.3 % 13310.711 48.4 %
WASTE PROCESSING 508.421 1.8 % 30.853 0.1 % 807.444 2.9 % 1346.718 4.9 %
REFUELING 706.578 2.6 % 228.758 0.8 % 642.109 2.3 % 1577.445 5.7 %

TOTALS '7739.201 28.1 % 2832.716 10.3 % 16934.548 61.6 % 27506.465 100.0 %

*ALL LIGHT WATER 'EACTORSR
REACTOR OPERATIONS & - -

SURVEILLANCE 3311.184 6.2 X 276.262 0.5 % 1819.402 3.4 % 5406.848 10.1 X
ROUTINE MAINTENANCE 4845.388 9.0 % .2490.560 4.6 % 8610.644 16.1 % 159%a."G2 29.7 %
INSERVICE INSPECTION 420.694 0.8 % 452.360 0.8 % 3191.255 6.0 % 4064.3%9 7.6 %
SPECIAL.M4INTENANCE 2952.672 5.5 % 2354.803 4.4 % 18223.084 34.0 X 23530.357 43.9 %,

WASTE PROCESSING 1083.975 2.0 %~ 71.053 0.1 % 1325.913 2.5 % 2480.941 4.6 %
REFUELING 1073.695 2.0 % 273.113 0.5 % 833.980 1.6 % 2180.788 4.1 %

TOTALS 13687.608 25.5 % 5918.151 11. 0. % 34004.278 63.4 % 53610.037 100.0 %

*-Table does not include results from the PWRs at Point Beach 1,2 (1360 man-rems) because of formatting problems.
t
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TABLE 9

PERCENTAGES OF ANNUAL COLLECTIVE DOSE
AT LWRS BY WORK FUNCTION

Percent of Dose Each Year
Work Function

1975 1976 1977 1978 1979 1980~ 1981 1982 '1983

Reactor Operations:
and Surveillance- 10.8% 10.2% 10.5% 13.3% 12.2% 9.5% 8.9% 9.4% 10.1%

Routine Maintenance. .52.6% 31.0% .28.1% 31.5% 29.2% 35.5% 36.1% 27.9%- 29.7%

Inservice Inspection 3.0% 6.0% 6.4% 7.7% 9.0% 5.5% 5.3% 6.5% 7.6%

Special-Maintenance 19.0% 40'.0% 42.5% 35.9% _39.4% 40.6% 40.5% 46.8% 43.9%
'

-Waste Processing ~ 6.9% 5.0% 5.8%. 5.0% 3.6% 3.0% 4.2% 5.0% 4.6%

Refueling 7.7% 7.9% 6.7% 6.6% 6.6% 6.1% 5.0%. 4.4% 4.1% -

1

-

|
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TABLE 10
ANNUAL COLLECTIVE DOSE.

BY OCCUPATION AND PERSONNEL TYPE

1983
OCCUPATION

STATION EMPLOYEES UTILITY EMPLOYEES CONTRACT WORKERS S OTHERS TOTAL PER FUNCTION
MAN-REMS % OF TOTAL MAN-REMS % OF TOTAL MAN-REMS % OF TOTAL MAN-REMS % OF TOTAL

BOILING WATER REACTORS
MAlHIENANCE 2957.978 11.3 % 2835.918 10.9 % 15172.087 58.1 % 20965.983 80.3 %
OPERATIONS . 1407.712 5.4 % 14.381 0.1 % 230.856 0.9 % 1652.949 6.3 %
HEALTH PHYSICS 846.823 3.2 % 15.048 0.1 % 885.266 3.4 % 1747.157 6.7 %
SUPERVISORY 400.670 1.5 % 39.381 0.2 % 123.539 c.5 % 563.590 2.2 %
ENGINEERING 335.224 1.3 % 180.707 0.7 % 657.962 2.5 % 1173.893 4.5 %

TOTALS 5948.407 22.8 % 3085.435 11.8 % 17069.730 65.4 % 26103.572 100.0 %

PRESSURIZED WATER REACTORS
MAINTENANCE 3976.465 14.5 % 1832.525 6.7 % 11885.746 43.2 % 17694.736 64.3 %

R$ OPERATIONS 1600.568 5.8 % 692.102 2.5 % 311.409 1.1 % 2604.079 9.5 %
HEALTH PHYSICS 1164.826 4.2 % 29.248 0.1 % 2335.980 8.5 % 3530.054 12.8 %
SUPERVISORY 484.471 1.8 % 39.060 0.1 % 343.546 1.2 % 867.077 3.2 %
ENGINEERING- 512.871 1.9 % 239.781 0.9 % 2057.867 7.5 % 2810.519 10.2 X

TOTALS 7739.201 28.1 % 2832.716 10.3 % 16934.548 61.6 % 27506.465 100.0 %

*ALL LIGHT WATER REACTORS
MA1HTENANCE 6934.443 12.9 % 4668.443 8.7 % 27057.833 50.5 % 38660.719 72.1 %
OPERATIONS 3008.280 5.6 % 706.483 1.3 % 542.265 1.0 % 4257.028 7.9 %
HEALTH PHYSICS 2011.649 3.8 % 44.296 0.1 % 3221.266 6.0 % 5277.211 9.8 %
SUPERVISORY 885.141 1.7 % 78.441 0.1 % 467.085 0.9 % 1430.667 2.7 %
ENGINEERING 848.095 1.6 % 420.488 0.8 % 2715.829 5.1 % 3984.412 7.4 %

TOTALS 13687.608 25.5 % 5918.151 11.0 % 34004.278 63.4 % 53610.037 100.0 %

o
Table doeS not include resultS from the PWRS at Point Beach 1,2 (1360 man-rems) becauSe of formatting problems.
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3.'3 -Health Implications of Average Annual Doses

If any~ damage to health is caused by exposure to. radiation in the work!

place, it would likely manifest itself as certain types of cancer in the
exposed worker or, less likely, as inherited genetic damage in the first
few generations of the workers' offspring. However, the liklihood of-

|

.

cancer or genetic. damage occurring as a result of radiation exposure
' ' experienced by workers in nuclear power plants.is small. A vast amount |

. of scientific information is available from which estimates.of these risks
can be made. Much of this information, however, has been obtained from!'

.epidemiologic studies of human populations at levels of exposure consider-
ably higher than those normally experienced in the work place. Complemen-j ~ tary.to this, information obtained from many animal and cell biology!

studies have greatly enhanced our knowledge and understanding of the bio-
logical effects of ionizing radiation. Although using this information
to estimate risks in the work place introduces uncertainties, these

.

uncertainties can be dealt with in such a manner that the risk is not'

likely to be underestimated. Thus,~the discussion below is likely to
overstate the health implications rather than understate them.

Cancer induction as a result of radiation exposure has been examined by
! many organizations having scientific and medical expertise in the subject.
; One of these, the National Academy of Sciences (NAS), published a compre-
; hensive review of the biological effects of ionizing radiation in 1980 -

! (Ref. 16). Based on this report, a large. working population receiving
one million man-rems (man-cSv) might suffer an estimated 100 to 200 addi-

; tional cancer. deaths over the remaining years of their lives. This risk
i estimate can be applied to the 56,471 man-rems (man-cSv) (Table 3) and the

85,646 workers who received measurable exposures. The result is that, for!

the total work force exposed at commercial LWRs in 1983, the expected num-i

ber of additional cancer deaths that might result from radiation dose
received that year would be about ten. These deaths would occur many years

i following the exposure and would be.in addition to the approximately 15,000
cancer deaths that occur normally in a population of 85,000 workers-without,

i exposure to this amount of radiation. Perhaps more meaningful to the
individual workers are the health implications to the workers receiving,

the average dose of 0.66 rem (cSv) or the maximum dose of eight or nine
rems-(cSv) during 1983. The estimated increased cancer death risk is about
one chance in 10,000 for the average dose and about one chance in 1,000
for the' maximum dose. .Should a worker receive 0.66 rem-(cSv) per year
continuously during.his entire working career (working from age 20 until
age 65) his risk of dying from cancer could increase by approximately 2%
over the normal risk of dying.of cancer.t These risks can be compared to.
the American Cancer Society's estimates of one chance in four of developing

~

cancer and one? chance in six of dying of cancer.
*

-The pot'ential genetic effects from.a worker population receiving about
60,000 man-rems (man-Sv) is very'small compared to genetic damages that
occur spontaneously.in this population. Based again on the 1980 NAS report,

-

tThe use'of the linear quadratic dose-response model'in making this risk
estimate would estimateLan: increase in the risk of dying of cancer of less
.than 1%.,

,
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less than four serious genetic diseases could be induced in first genera-
tion children of the 85,000 exposed * workers and less than 60 in all future

i generations. This number' can be compared to the approximately 100,000
serious genetic defects-that occur normally in one million live births, i

i.e., an average of about one serious defect in every ten live births. l
Thus, the total. genetic damage in.the first generation children of 85,000*

workers would be an increase of less than four cases (less than 0.05%) to
the expected 8,500 cases that occur normally.
3.4 High Temperature Gas Cooled Reactor (HTGR)

.The only HTGR operating in the United States is the Fort St. Vrain plant
near Denver, Colorado. It is owned by the Public Service Company of
Colorado which was licensed to operate the plant on December 21, 1973.
The 330 MWe (net) rated plant began generating electricity in December ,

1976. However, the plant did not declare commercial operability until
July 1, 1979 and during 1983 the utility restricted the plant to a 70%
power level.
As shown in Table 11, annual whole body doses incurred by workers at the
plant have, in general, been minimal. For the last three years, everyone
monitored has received a whole body dose that was less than 0.10 rem (cSv),
and no one has ever sxceeded an annual dose of 0.25 rems (cSv). The aver-
. age dose per worker has remained at about 0.03_ rem (cSv) or less for the
last several years. For the 10 years ending on December 31,'1983, the
total collective dose-for workers at the site was about 21 man-rems
(man-cSv), and a total of 481 megawatt years of electricity had been gen-
erated. This yields a ten year average of about 0.04 man-rem (man cSv)per,

s

: megawatt year. The average value of this parameter for PWRs is twenty-six
times as much (Table-6).

'

,

t

TABLE 11

ANNUAL WHOLE BODY DOSES AT FORT ST. VRAIN
1974 - 1983

No. of Individuals with Annual
'

Doses in Ranges (Rems)

Average
Total' Annual Gross , Measurable

No
. No. of Collective Electricity Dose Per

Measurable Measurable. 0.10- Individuals Dose (MW yrs) Worker
Year Dose but <0.10 0.25 Monitored (man-ress) Generated (rems)

1974 1597- 63 1 1,661 3.3 0.0 0.05
1975 1263 0 0 1,263 0.0 0.0 0.00
1976 1362 25 0 1,387 1.3 2.8 0.05
1977 946 55 1 1,002 2.9 29.8 0.05

-

r 1978 896 34 0 930 1. 7 ' 75.7 0.05
1979 1149 120 2 1,271 6.4 28.6 0.01
1980 902 57 1 960 3.0 83.2 0.05
1981 1096 31 0 1,127 ~ 1. 0 93.6 0.03
1982 978 22 0 1,000 0.4 72.6 0.02
1983 935 48 0 1,013 1. 0 94.4 0.02

!

f. " Assuming that, on the-average, each exposed person will have one child in the
future, i.e. ,- 85,000 children born to this worker population.'
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4. . TERMINATION DATA SUBMITTED PURSUANT TO 10 CFR S20.408

4.1 Termination Reports, 1969-1983

In 1969, the Atomic Energy Commission (predecessor of the NRC) began requiring
operating nuclear power facilities and three other types of licensees * to I

submit personal identification and exposure information upon the termina- ;

ltion of each monitored person's employment or work assignment in the
,
' licensee's facility. The appropriate information on each report is

manually coded and entered into the Commission's computerized Radiation

Exposure Information and Reporting System (REIRS) at Oak Ridge, Tennessee.
The data are retrievable by several criteria - social security number,
name, facility, etc. - which allows statistical analyses of the data as
well as the tracing of individual dose histories. During the years that
this information has been collected, some 1,040,000 termination records
have been received for approximately 280,000 individuals who have been
reported as having terminated their employment at nuclear power plants.
The figures given for the number of reports and the number of individuals
are different because numerous individuals have been terminated more than
once over the years and because some individuals may have had external

,

doses reported for more than one part of the body as well as estimates
of internal depositions of radioactive material, each of which is counted

i as one record. Table 12 provides a breakdown of this information for
individuals terminating during each of the fourteen years and shows that
the number of such records has continued to increase each year for which
all of the data have been entered into REIRS. Part of this is due to the

~

fact that each annual transient worker (see Section 4.4) has terminated
an average of 2.6 times each year since 1978.

4.2 Limitations of the Termination Data

When examining or using the statistics in this report that are based
on the termination data, one should keep in mind that these data have
various limitations: (1) Some licensees submit a termination report for
each monitored non-utility employee at the end of each monitoring period
rather than waiting until the individual actually completes his work
assignment at the facility. (2) The period (s) of exposure that are
reported for terminating individuals may indicate the monitoring period
during which he may have been. exposed to radiation rather than the actual
dates of exposure. (3) Some licensees report cumulative periods of expo-
sure and doses rather than the actual periods and dose incurred during
each period. (4) Licensees having more than one licensed facility some-
times include in the termination report submitted when the individual
leaves the second facility the dose that he incurred at the first facility

* Industrial radiographers; fuel processors,-fabricators, and reprocessors; and
manufacturers and distributors of specified quantities of byproduct material.
Three other types of NRC. licensees are now required to submit reports pursuant
to 10 CFR SS 20.407 and 20.408: geologic repositories for high-level radioactive
waste; receivers of radioactive waste from other persons for land disposal;
and independent installations for the storage of spent fuel.

25
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which had already been reported. Although attempts have been made to
correct for some of these problems, they are still an additional source of
error in any statistics developed from the termination data.

TABLE 12

TERMINATION REPORTS SUBMITTED FOR REACTOR PERSONNEL
1969 - 1983

Number of Number of
Termination Terminating

Year Records Individuals

1969 790 730

1970 2,130 1,910

1971 2,350 2,200

1972 4,500 3,890

1973 11,530 9,070

1974 16,950 11,600

1975 38,380 22,630
*

1976 63,590 35,290

1977 81,704 36,864

1978 85,308 37,359

1979 118,218 48,305

1980 162,515 65,092

1981* 177,832* 66,90?*

1982** 153,390** 56,491**

1983** 86,223** 34,563**

* Data were updated based on more recent compilations.

**Not all of the termination cata for individuals terminat-
ing during 1982 and 1983 have been entered into the REIRS.

4.3 Transient Workers per Calendar Quarter

One use that is being made of the information contained in the termination
reports is the exaraination of the doses being received by short-term
workers. Since nearly half of the termination reports indicated periods
of exposure that were less than 90 days, it is possible tnat.several

| thousand individuals could have been employed by two or more licensees
| during the same calendar quarter. Thus, a " transient" worker is defined

here as an individuil who began and terminated employment at two or more'

different licensed facilities within one calendar quarter. This allows

|

26
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one to examine the doses of those workers most likely to approach the
quarterly limits without the licensee's knowledge since they move so
rapidly among facilities.

Table 13 displays some of the information gathered from these termination
reports that were submitted by the licensed nuclear power facilities. The
number of these workers has increased more than twentyfold during the
five years 1972 through 1976, but now appears to be increasing at a much
smaller rate. The top part of Table 13 shows that the average individual
dose (which is close to being a quarterly dose for most of these workers)
showed a decreasing trend in the earlier years and has remained at about
0.42 rems (cSv) for the last two years.

The bottom half of the table separates the information shown in the top
part and presents the doses of the workers employed by two, three, and
four or more different reactor licensees. The majority of these workers
each year were reported by two different licensees during a quarter. The
smaller number of workers terminated by three or more licensees received
higher average doses than those terminated by two employers every year
except for 1982. Examinations of these records have revealed that some
individuals have worked for as many as six different NRC li.censees during
one calendar quarter. However, on the average, less than t.wo instances per
year have been found in which a worker exceeded his quarterly limit of'

3 rems (cSv) as a result of his working at two or more different licensed
facilities within one calendar quarter. In a few of these instances, the
doses that the workers had received while employed by the first utility
were revised upward later ir. the year. The under estimates resulted in
quarterly doses that slightly exceeded 3 rems (cSv). A very few quarterly
exposure exceeding 3 rems (cSv) may.have gone undetecteo because a worker's
dose was received over a period spanning more than one quarter and was
reported for the entire period. When this happens, it is not possible to
determine the portion of the dose received during each quarter.

|

4.4 Transient Workers per Calendar Year

Since the number of transient workers per calendar quarter comprise only
a small percentage of the total number of individuals terminating each
year, it was decided to change the criteria so that the records of more
workers would be examined. This was done by selecting the records of all
individuals who began and terminated two or more periods of employment
with at least two different reactor facilities within one calendar year

and summing each worker's whole body doses. An examination of these data
would allow one to determine the number and average dose for the " annual
transients." Table 14 presents the number and doses of the transients
found among the individuals terminating during the six years 1977 through
1982. A similar collation has not been done for the 1983 data because
not all of them have yet been computerized. One can see that the number
of these workers increased from about 3,200 workers in 1977 to about.
5,400 in 1980 and 1981. The 4,481 workers shown for 1982 is may indicate
a decreasing trend or may be due to the fact that all of the 1982 termina-
tion data have not yet been computerized. The average dose, however,
remains at about 1 rem (cSv).

.
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TABLE 13

TRANSIENT WORKERS PER CALENDAR QUARTER
AT NUCLEAR POWER FACILITIES

1972 - 1982

No. of No. of Workers Collective Average
Year Commercial Terminated by Dose Dose

Reactors Two or More Licensees (Man-ress) (Rems)

1972 18 57 57 1.00
1973 24 146 123 0.84
1974 34 285 157 0.56
1975 44 684 493 0.72
1976 53 1,257 889 0.71
1977 57 1,435 851 0.59
1978 64 1,500 680 0.45
1973 68 1,754 802 0.46
1980 69 2,218 1,033 0.47
1981* 71 2,335 952 0.41
1982** 75 1,922 771 0.40

$
No. of Workers Collective Average No. of Workers Collective Average No. of Workers Collective Average

Year Terminated by. Dose Dose Terminated by Dose Dose Terminated by Dose Dose
Two Licensees (Man-rems) (Rems) Three Licensees (Man-rems) (Rems) >Three Licensees (Man-rems) (Rems)

1972 54 52 0.96 2 3 1.50 1 2 2.00
1973 133 108 0.81 11 13 1.18 2 2 1.00
1974 255 132 0.52 28 24 0.86 2 1 0.50
1975 609 427 0.70 70 62 0.89 5 4 0.80
1976 1,095 720 0.66 145 146 1.01 17 23 1.35
1977 1,271 718 0.56 147 115 0.78 17 18 1.06
1978 1,303 590 0.45 165 75 0.45 32 15 0.47
1979 1,527 647 0.43 178 130 0.73 49 25 0.51
1980 1,896 856 'O.45 259 140 0.54 63 36 0.57

,

1981* 1,967 780 0.40. 308 145 0.47 60 27 0.45
1982** 1,659 678 'O.41 216 84 0.39 47 9 0.19

* Revised according to latest compilations.
** Figures for 1982 may be incomplete because all of the 1982 termination data may not have been computerized at this time.
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TABLE 14
|

1
TRANSIENT WORKERS PER CALENDAR YEAR

AT NUCLEAR POWER FACILITIES

1977 - 1982

No. of No. of Workers Collective Average

Year Commercial Terminated by Dose Dose

Reactors Two or More Licensees (Man-ress) (Rems)

1977 57 3,161 3,776 1.19
1978 64 3,202 3.231 1.01
1979 68 3,938 3,891 0.99
1980 69 5,463 6,028 1.10
1981* 71 5,425 5,381 0.99
1982** 75 4,481 4,954 1.11

to
* No. of Workers

No. of Workers Collective Average No. of Workers Collective Average Terminated by Collective Average

Year Terminated by Dose Dose Terminated by Dose Dose Four or More Dose Dose

Two Licensees (Man-rems) (Rees) Three Licensees (Man-ress) (Rems) Licensees (Man-rems) (Rems)

1977 2,166 1,987 0.92 572- 842 1.47 423 947 2.24

1978 2,119 1,490 0.70- 621 792 1.28 462 949 2.05

-1979 2,761 2,097 0.76 688 805 1.17 489 989 2.02

1980 3,772 3,444 0.91 959 1,245 1.30 732 1,339 1.83

1981* 3,745 3,033 0.81 924 1,172 1.27 756 1,176 1.56

1982**' 3,059 3,025 0.99 829 1,055 1.27 596 874 1.47

* Revised according to latest compilations.
** Figures for 1982 may be incomplete because all of the 1982 termination data may not have been computerized at this time.

_ - _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ - _ - - . _



. .- _ _ . _ _ . . __. _ _.- _ .. _ _ _ __ _ _ _ _

b

i

The lower portion of the table shows the number and doses of workers that,

were terminated by two, three and four or_more different reactor licensees
during the year. The average dose of workers employed by two licensees*

! increased to 0.99 rem (cSv) in 1982, while the average dose of those
i

employed by three licensees remained at 1.27 rems (cSv). The average
dose of workers employed by four.or more licensees has continued to4

-

j decline from a value of 2.24 rems (cSv) in 1977 to a value of 1.47 rems
(cSv) in 1982.i

I In order to determine the impact that the inclusion of these individuals
; in each of.two or more licensee's. annual reports _had on the annual summary
i (Table 7)~for_all nuclear power facilities (one of the problems mentioned
! in Section 3.1), Tables 15a and 15b are presented. Table 15a shows the

actual distribution of these transient workers' doses as determined from
: the above-described termination reports and compares it with the distri-

.bution of the whole body doses as they would have appeared in a compila- '

tion of the annual statistical reports submitted by each of the nuclear
i power. facilities. During each of the-years shown, each of the transient

workers was counted an average of 2.6 times. This was not surprising4

'

because some individuals were reported by as many as nine different
facilities.

.

t

Table 15b illustrates the impact that the multiple reporting of these'

. transient workers had on the staff's compilations of the annual statisti-
! cal reports for the years 1978 through 1982. Since each nuclear power !
: facility reports the distribution of the doses received by workers while '

j monitored by the particular facility during the year, one would expect
that a summation of these~ reports would result in individuals being:

'

counted several times in dose ranges lower than the range in which their
total accumulated dose (the sum of the personnel monitoring results:

' incurred at each facility during the year) would actually place them. ,

Thus, while the total collective dose would remain about the same, the
;

; number of workers, their dose distribution and average dose would be .

! affected by this multiple reporting. This was found.to'be'true because
j too few workers.were reported in the higher dose ranges. For example, in
i 1982 the compiled annual reports indicated that 84,404 workers received a
j measurable dose, 74 of whom received doses greater than 5 rems (cSv). After
; accounting for those individuals that were reported more than once, the-
| adjusted distribution indicated that there were only 79,697 workers that
| -received a measurable dose and that 125 of.them received doses greater
I than five rems (cSv). This resulted in an average measurable dose of
| 0.71 rem (cSv) rather than the 0.66: rem (cSv) obtained from the compiled -

reports.-

ESince the number of transient workers receiving measurable doses is-only.
about'five percent of the total number of workers receiving measurable-

. doses during the year, their impact on most of the statistics-derived from-*

. compilations'of the annual summary reports is not.very great. However,
when examining the distribution of doses-over five rems, one finds that=
the adjusted statistical distribution indicates that the number of workers -

,
'

who received doses over five-rems (cSv) each year was between 50 and 80|

more than the number found in the compiled statistical--distribution. This is
|
|

30
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TABLE 18e

ACTUAL AND COIFILED DOSE DISTR 18LITI0 BIS OF
TRAII51ENT WD8EERS PER CALEleAR YEAR AT POWER CACTORS

~ q

teumber of Individuals with Whole Body Doses in the Ranges (Rems) Total Total Avg. .

. Type of Distribution

r tess than steas'ble 0.10- 0.25- 0.50- 0.75- 1.00- 2.00- 3.00- 4.00- 5.00- 6.00- 7.00- 8.00- 9.00- ) ).
parasurao le < 0.10 0.25 0.50 0.75 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 >10

b ,231 1.01 1.123

Transients - 1978 308 885 317 282 177 131 463 307 168 10/ 42 13 1 0 1 3.202Actual Distribution of s

8*277 "3'231 0.39 0.52
'

Compiled Ofstributton
af Transients - 1978 - 2,079 2,423 918 788 488 382 873 262 51 11 0 2

.

_af Transients - 1979 373 883 398 358 281 240 678 410 195 71 32 14 4 1 3,938 "3,888 0.99 1.09Actual Distribution

b ,888 0.40 0.523

af Transients - 1979 2,130 2,676 1,259 1,048 673 460 1,040 313 46 3 1 9,649Compiled Distritution

b ,028 1.10 1.22
af Transients - 1980 533 1,175 565 482 388 277 829 595 353 174 47 25 15 4 1 5,463 6Actual Distribution

b ,028 0.43 0 5613'956 6
Compiled Of stribution

' sf Transients - 1980 3.207 3,910 1,639 1,398 900 661 1,632 503 74 29 4 4 4
-

b ,381 0.99 1.08
: sf Transients - 1981 562 1,271 482 422 380 310 954 614 275 107 30 17 0 1 5,425 5Actual Distribution '

b ,381 0.39 0.5213,955 5Compf fed Of stributten
af Transients - 1981 3,640 3,767 1,473 1,418 963 716 1,550 349 69 8 1 1

b ,954 1.11 1.244

s.f Transients - 1982 494 1,048 359 337 263 240 731 485 307 164 34 18 0 0 0 1 4,481Actual Distribution
b

11*724 4*954 0 42 G.57
Compiled Ofstributfon
af Transients - 1982 3,030 2,%4 1,469 1,079 708 578 1,328 472 78 17 1

TABLE 15b

EFFECTS OF TRANSIENT WORKERS ON ANNUAL STATISTICAL COMPILATIONS

! Olstribution - 1978 31.039 16,673 6,943 5,504 3,399 2,498 6,405 2,989 1,080 418 67 26 8 0 0 2 77,051 31,806 0.41 0.69
- " Compiled Statistical

01stribution - 1978 29,268 15,135 6,342 4,998 3,088 2,247 5,995 3,034 1,197 514 109 37 9 0 1 2 71,976 31,668 0.45 0.74'' Adjusted Statistical

Olstribution - 1979 42,340 24,632 9,883 8,090 5,147 3,426 7,898 3,306 1,255 477 86 28 13 . 2 0 1 106,584 39,987 0.38 0.62* Compiled Statistical

100,873 39*525 0.39 0.66
-' Adjusted Statistical

01stributton - 197S 40,583 22,831 9,022 7,400 4,755 3.206 7,536 3,403 1,404 545 117 42 17 3 0 1

Olstribution - 1980 47,377 29,695 11,751 9.820 6,082 4,518 11,474 4.615 1,537 686 192 98 18 3 128,668 53,799 0.42 0.67* Complied Statistical

Distribution - 1980 44,703 26,960 10,677 8,904 5,570 4,134 10,671 4,607 1,816 831 235 119 29 7 1 120.166 53,626 0.45 0.72#Adjusted Statistical

Distribution - 1981 42,323 29,332 12,217 10.326 6,625 4,903 11,766 4,546 1,763 486 93 81 11 2 1 1 124,506 54,142 0.43 0.66- " Complied Statistical

Olstribution - 1981 39,245 26,836 11.226 9,330 6,042 4,497 11,170 4.811 1,%9 585 122 91 11 3 1 1 115,946 54,142 0.47 0.71' Adjusted Statistical

Of stribution - 1982 45,871 31,502 12,693 10,814 6,739 4.795 10,855 4,686 1,814 432 56 13 4 0 1 130,275 52,191 0.40 0.62. " Compiled Statistical'

123*032 52*191 0.42 0.65
' Adjusted Statf stical
Distribution - 1982 43,335 29,586 11,583 10,072 6,294 4,457 10,258 4,699 2,043 579 89 30 4 0 1 1

'laciudes data from Fort St. Vrain. .

Collective dose found by summing the actual doses reported for those workers on their termination reports.b

" Distribution found by subtracting the actual from the coagelled distribution shown in Table 15e and then subtracting this difference from the complied
-

"

statistical distribution shown in Table 156.

l

_ . _ _ _ _ _ _ _ _ _ _
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!

more clearly shown in Table 16, where it can also be seen that in 1982
the number of workers receiving doses greater than five rems (cSv) fell
to 125, 0.2% of the work force. Similar corrections and tables for the
1983 annual data will be presented in a subsequent report.>

'
.

'
TABLE 16

i

i ANNUAL WHOLE BODY DOSES EXCEEDING FIVE REMS (cSv)

Compiled Number Adjusted Number Percent of
Year >5 Rems >5 Rems Workers

[ 1977 270 351
~

0.9'

1978 103 158 0.4
1979 130 180 0. 3,

1980 311 391 0.5
i 1981 189 235 0.3
j 1982* 74 125 0.2
<

4

:

! 4.5 Temporary Workers Per Calendar Year

To complete the examination of the doses received by the short-tersi

workers employed at nuclear power facilities, Table 17 summarizes the data,

compiled on " temporary workers". For purpose of this report, temporary'
workers were defined to be those individuals who began and ended their

) employment at only one nuclear power facility during the calenaar year.
f Table 17 shows that the number of these individuals has grown each year

except for 1982 when the number receiving measurable doses decreased by
; about 4,000 to around 24,000 workers. Comparison of these figures with

those in Table 15b reveals that these workers comprised 31% of the totali

i number of workers (76,701) receiving a measurable dose in 1982, while their
collective dose was only 25% of the total collective dose. Their average ;

measurable dose of 0.57 rem (cSv)'was also less than the~overall average
of 0. 65 rem (cSv). j

i

'

TABLE 17'
.

.

|
TEMPORARY WORKERS PER CALENDAR YEAR

(Individuals terminated by only one employer)
I
,

| No. of Total No. No. with Collective Avg. Dose Avg. Meas'ble
-

YEAR Reactors Monitored Meas'ble Dose Dose (rems) Dose (ress) -

j (man-rems)
.

| 1977 57 29,090 19,094 11,373 0.39. 0.60
i 1978 64 28,864 17,110 9,821 0.34 0.57
| 1979 68 38,347- 21,491 9,488 0.25 0.44-

1980 69 48,383 28,305 16,168 0.33 0.57
~1981 71 -48,265 28,675 16,755 0.35 0.58'
~1982* 75 '40,264 24,049 13,723 0.34 0.57 :

" Figures for 1982 may be. incomplete because all of the 1982 termination data
have not yet been computerized.

,
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5. OVEREXPOSURES TO RADIATION

The term " overexposure" as used in this report refers to exposures to radiation
or radioactive material that exceeded quarterly control limits established by
NRC regulations. When these limits are exceeded for any reason, licensees are
required to report the occurrence to the NRC, thus providing for investigations
and corrective action as necessary. The term " overexposure" is not
necessarily intended to indicate that a worker has been subjected to an
unacceptable biological risk. The "overexposures" reported in 1983 are cases
in point.

In 1983 there were seven individuals reported as being overexposured; the
largest dose being 3.9 rems (cSv). Doses of five individuals exceeded the
1.25-rem (cSv) quarterly limit; the doses of the two others exceeded the 3 rem
(cSv) quarterly limit.* All seven cases occurred because of dose-tracking

Five "overexposures" occurred during the second quarter of 1983 aterrors.
the Surry nuclear plant when five contract workers received whole body doses
between 1.6 and 2.4 rems (cSv). These were reportable exposures because forms
indicating their previous radiation exposures because forms indicating their
previous radiation exposure histories had not yet been completed, and the

|
3-rem (cSv) per quarter limit therefore could not be used. Similar
dose-tracking errors at the Browns Ferry and the H. B. Robinson nuclear plants

.

resulted in workers receiving quarterly. Table 18 presents the number and
| types of exposures exceeding NRC limits that have been reported by power

reactors pursuant to 10 CFR S 20.403 and S 20.405 since 1971.
|
!

,

"Three rems (cSv) per quarter are allowed if the workers occupational dose
history has been obtained and his accumulated dose indicates an annual average

"

of 5 rems (cSv) or less.
;

33
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TABLE 18

OVEREXPOSURES AT POWER REACTORS

1971 - 1983

Sum'of Number of Workers
Number of Workers Whole Body Maximum Exposed to Excessive
Overexposed to Doses Whole Body Concentrations of MaximumYear External Radiation (man rems) Dose (Rems) Radioactive Material Exposure '

,

1971 2 4.5 3.1 21 6.1 rems (thyroid) i
,

1972 16 49.7 5.1 2 2000 MPC-hrs
~

1973 19 61.2 4.0 0 ---

1974 43 155.9 6.1 12 433 MPC-hrs

1975 14 44.2 3. 8 7 13.5 rems (lung)w
* '

1976 20 74.3 10.1 1 248 MPC-hrs

1977 27' 52.9 3. 6 0 ''---

1978 9 71.1 27.3 0 ---

t

1979 23 43.4 10.1 0 ---

1980 73 266.2 4.9 0 ---

1981 7 35.4 21 0 ---

1982 2 14.4 9. 4 0 ---

1983 7 17.2 3.9 0 ---

,

L

_ _ _ _ _ _
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APPENDIX A*

Personnel, Dose and Power Generation Sunnary
'

1969 - 1983

.

t

*A discussion of the methods used to collect and calculate the
information contained in this appendix is given in Section 2.1.

.
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Appendix A
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-reas per Average Man-
watt- Availa- Personnel. Total Work Function Personnel Type Dose per remsReporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per

(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

ARKANSAS 1, 2
. 1975 588.0 76.5 147 21 . 0.14 0.0Docket 50-313; DPR-51, NPF-6 1976 464.6 56.6 476 289 27 262, 100 189 0.61 0.61st commercial operation 12/74,- 1977 610.3 76.8 601 256 28 228 111 '145 0.43 0.4Type - PWR 3/80 1978 627.2 77.5 722 189 32 157 109 80 0.26 0.3Capacity - 836, 858 MWe 1979 397.0 55.3 1321 369 54 315 252 117 0.28 0.9

1980 452.8 63.7 1233 342 81 261 213 129 0.28 0.8 .

1981 1104.7 68.3 2225 1102 130 972 843 259 0.50 1.0
1982 905.4 58.6 1608 803 97 706 505 298 0.50 0.9
1983 915.0 54.6 2109 1397 97 1300 1145 252 0.66 1.5

ca BEAVER VALLEY 1 1977- 355.6 57.0 331 87 8 79 58 29 0.26 0.2' Docket 50-334; DPR-66 . 1978 304.2 40.8 646 190 11 179 152 38 0.29 0.61st commercial operation 10/76 1979 221.0 40.0 704 132 22 110 67 65 0.19 0.6Type - PWR 1980 39.8 6.8 1817 553 76 477 477 76 0.30 13.9' Capacity - 810 MWe 1981 573.4 73.6 1237 229 38 191 142 87 0.19 .4
1982 326.7 41.6 1755 599 126 473 481 118 0.34 1.8
1983 561.2 68.2 1485 772 158 614 615 157 0.52 1.4

BIG ROCK POINT 1969- 48.1 165 136 0.82 2.8Docket 50-155, DPR-6 1970 43.5 290 194 0.67 4.5-1st commercial operation 3/63 1971 44.4 260 184 0.71 4.1Type - BWR 1972 43.5 195 181 0.93 4.2Capacity - 64 MWe 1973 50.9 241 285 119 166 1.18 5.6
1974 40.7 70.3 281 276 54 222 42 234. 0.98 6.8
1975 35.1 59.8 300 180 58 122 20 160 0.60 5.1
1976 29.5 50.1 488 289 82 207 105 184 0.59 9.8
1977 43.6 73.4 465 334 94 240 60 274 0.72 7.7
1978 48.5 77.9 285 175 93 82 9 166 0.61 3.6
1979 13.0 23.5 623 455 89 366 102 353 0.73 35.0

.
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

.
'

Unit Total i Man-rees per Man-rees per * Average Man-i
Hega- |Availa-,

wa 6 Personnel Total Work Function Personnel Type Dose per rems.
,

Reporting Organization Year , Year bility With Measur- . Man- Opera- Maint. Contrac- Station & Worker per

j (MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

BIG ROCK POINT (Continued)
1980 48.9 79.0 599 3 54 16 338 91 263 0.59 7.2
1981 '56.9 90.6 479 160 58 102 ' 38 122 0.33 2.8
1982 43.6 70.8 521 328 129 199 68 260 0.63 7.5,

1983 : 42.3 71.0 493 263 32 231 55 208 0.53 6.9
t

!

BROWNS FERRY 1, 2, 3 1975 161.7 17.8 2380 325 0.14 |2.0
Docket 50-259, 50-260, 50-296; 1976 337.6 26.9 2207 234 0.11 , 0.7

DPR-33, -52, -68 1977 1327.5 73.0 1858 863 60 803 249 614 0.46 | 0.6
1st commercial operation 8/74, 1978 1992.1 73.5 2376 1792 4 1788 259 1533 0.75 | 0.9

3/75, 3/77 . 1979 2393.0 79.1 2689 1667 0 1667 289 1378 0.62 | 0.7
Type - BWR 1980 2182.1 73.6 2712 1825 4 1821 49 1776 0.67 1 0.8

'

Is Capacity - ID65,1065,1065 MWe 1981 2132.9 69.5 3379 2380 100 2280 404 1976 0.70 1.1
1982 2025.4 67.6 3277 2220 181 2039 317 1903 0.68 1.1

- 1983 1641.0 54.3 3302 3363 276 3087 908 2454 1.02 2.0

BRUNSWICK 2, 1 1976 297.2 56.0 1265 326 15 311 222 104 0.26 1.1
Docket 50-324, 50-325; DPR-62, -71 1977 291.1 55.7 1512 1119 48 1071 782 337 0.74 3.8
1st commercial operption 11/75, 1978 1173.1 83.7 1458 1004 99 905 695 309 0.69 0.8

3/77 1979 810.0 60.1 2891 2602 97 2505 2074 528 0.90 3.2
Type - BWR 1980 687.2 52.2 3788 3870 111 3759 3098 772 1.02 5.6
Capacity - 790, 790 MWe 1981 925.2 56.9 3854 2638 159 2479 1890 748 0.68 2.9

1982 540.3 50.3 4957 3792 162 3630 2841 951 0.76 6.5
- 1983 636.7 40.6 5602 3475 152 3323 2428 1047 0.62 5.5

CALVERT CLIFFS 1, 2 1976 753.4 95.2 507 74 28 46 8 66 0.15 0.1
Docket 50-317, 50-318; DPR-53, 1977 583.0 72.1 2265 547 36 511 224 323 0.24 0.9

. -69 1978 1188.5 75.8 1391 500 13 487 143 357 0.36 0.4

.
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rens per Man-rems per
watt- Availa- Personnel Total Work Function Personnel Type

. Average Man-
' Dose per remsReporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per

(MW-Yr) Factor able Doses rems , tions & Others tor Utility (Rems) MW-Yr

CALVERT CLIFFS 1, 2 (Continued) | -

1st commercial operation 5/75, 1979 1161.0 74.0 1428 805 33 772 423 382 0.56 0.74/77 1980 1309.9 84.1 1496 677 15 662 402 275 0.45 0.5,

Type - PWR 1981 1379.7 83.1 1555 607 29 578 378 229 0.39 0.4Capacity 825, 825 MWe 1982 1238.3 73.7 1805 1057 84 973 402 655 0.59 0.8
1983 1397.2 81.6 1915 668 5 663 143 525 0.35 0.5

COOK 1, 2 1976 807.4 83.1 395 116 13 103 71 45 1 0.29 0.1Docket 50-315; DPR-58. -74 1977 573.0 76.1 802 299 ,' 21 278 138 161 0.37 0.5
1st commercial operation 8/75, 1978 744.8 73.6 778 336 i 49 287 139 197 t 0.43 0.4,,

ca 7/78 1979 1373.0 65.3 1445 718 I 45 673 454 264 0.50 0.5
Type - PWR 1980 1552.4 74.1 1345 493 4 46 447 323 170 . 0.37 0.3
Capacity - 1020 MWe, 1060 MWe 1981 1557.3 73.4 1341 655 48 607 442 213 O.49 0.4

'

1982 1461.6 69.8 1527 699 67 632 472 227 | 0.46 0.5
1983 1456.5 71.2 1418 658 50 608 467 191

'

O.46 0.5
,

!

COOPER STATION 1975 456.4 83.6 579 117 30 87 19 98 0.20 0.2
Docket 50-298; DPR-46 1976 433.3 75.5 763 350 39 311 210

|
140 0.46 0.81st commercial operation 7/74 1977 538.2 86.2 315 197 50 147 66 131 0.63 0.4,

Type - BWR 1978 576.0 91.0 237 158 40 118 58 100 0.53 0.3'

Capacity - 764 MWe 1979 591.0 87.6 426 221 50 171 89 132 0.52 0.4
1980 448.3 71.2 7 15 859 70 789 644 215 1.09 1.9
1981 457.1 71.2 9 15 579 63 516 382 197 0.62 1. 3
1982 622.3 84.6 743 542 66 476 361 181 0.73 0.9
1983 396.6 63.3 1333 1293 57 1236 1081 212 0.93 3.3

.
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Appendix A (Continued)
Per-onnel, Dose and Power Generation Summary

i Mega- t Unit Total Man-rees per Man ress per Average Man-

watt- Availa- Personnel Total Work Function Personnel Type Dose per reos

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker. per

(MW-Yr) Factor able Doses reos- tions & Others tor Utility (Rees) MW-Yr

CRYSTAL RIVER 3 ! '3 18 311.5 41.4 643 321 8 313 244 77 0.50 1.0
Docket 50-302; DPR-72 ~ l '379 453.0 58.9 1150 495 29 466 346 149 0.43 1.1
1st commercial operation 3/77 }1980 402.1 53.2 1053 625 24 601 382 243 0.59 1.6

Type - PWR 1981 490.4 62.2 1120 408 18 340 236 172 0.36 0.8
Capacity - 811 MWe 1982 589.8 76.0 780 177 9 168 116 61 0.23 0.3

1983 452.1 58.8 1720 552 71 481 353 199 0.32 1. 2

|

DAVIS-BESSE 1 ' 1978 326.4 48.7 421 48 13 35 14 34 0.11 0.1
Docket 50-346; NPF-3 1979 381.G 67.0 304 30 8 22 .5 25 0.10 0.1

1 .12 0.601st commercial operation 11/17 1980 256.4 36.2 1283 154 4 150 121 33

Type - PWR | 1981 531.4 67.4 578 58 1 57 32 26 0.10 0.1
Capacity - 874 MWe 1982 390.8 51.5 1350 164 12 152 139 25 0.12 0.4

' ft j 1983 592.1 | 73.0 718 80 6 74 46 34 0.11 0.1
' !

DRESDEN 1,* 2, 3 1969 99.7 286 2.9
,

Docket 50-010, 50-237, 50-249; 1970 163.1 143 0.9
DPR-2, -19 -25 4 1971 394.5 715 1.8

1st commercial operation 7/60, 1972 1243.7 728 0.6
7/70, 11/71 1973 1112.2 1341 939 143 796 344 595 0.i0 0. 8

Type - BWR 1974 C42.5 54.9 1594 1662 57 1605 1.04 2.0
Capacity - 197, 772, 773 PLh 1975 708.1 54.6 2310 3423 271 3152 2252 1171 1.48 4.8,

1976 1127.2 80.8 1746 1680 228 1452 749 931 0.96 - 1. 5

1977 1132.9 77.0 1862 1693 316 1377 693 1000 0.91 1.5

1978 1242.2 79.5 1946 1529 204 1325 619 910 0.79 1.2
1979 1013.0 74.7 2407 1800 191 1609 641 1159 0.75 1.8
1980 1074.4 55.0 2717 2105 236 1869 1093 1012 0.77 2.0
1981 1035.7 51.5 2408 2802 120 2682 1850 952 1.16 2.7
1982 1085.3 77.9 2572 2923 136 2787 1731 1192 1.14 2.7
1983 913.6 65.6 2854 3582 176 3406 2127 1455 1.26 3.9

>

*Dresden 1 is shutdown, but it is still ir:luded in the count of commercial reactors shown elsewhere in the report.
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-ress per Man-ress per Average Man- *

watt- Availa . Personnel Total Work Function Personnel Type Dose per reesReporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others tor Utility ( tes) MW-Yr

DUANE ARNOLD- 1976 305.2 78.0 350 105 14 91 62 43 0.30 0.3Docket 50-331; DPR-49 1977 353.6 78.9 538 299 36 263 220 79 0.56- 0.81st commercial operation 2/75 1978 149.2 33.2 1112 974 59 915 932 42 0.88 6.5Type - BWR 1979 352.0 78.0 757 275 35 240 219 56 0.36 0.8Capacity - 515 MWe 1980 339.1 73.3 1108 671 32 639 570 101 0.61 2.0
1981 277.7 69.8 1286 790 56 734 598- 192 0.61 2.8
1982 278.5 74.7 524 . 229 18 211 175 54 0.44 . 0. 8
1983 283.0 62.9 1468 1135 42 1093 1016 119 0.77 4.0

FARLEY 1, 2 1978 713.8 86.5 527 108 39 69 34 74 0.20 0.1Docket 50-348, 50-364; NPF-2, -8 1979 211.0 28.6 1227 643 108 535 460 183 0.52 3.0,,

Pa . lst commercial operation 12/77, 1980 557.3 69.3 1330 435 106 329 185 250 0.33 0.87/81 1981 310.2 41.4 1331 511 96 415 270 241 0.38 1. 6Type - PWR 1982 1271.5 79.2 1453 484 155 329 196 288 0.33 0.4: Capacity - 804, 814 MWe 1983 1356.5 82.9. 1938 1021 241 780 479 542 0.53 0.8

FITZPATRICK 1976 489.0 71.6 600 202 0.34 0.4Docket 50-333; DPR-59 1977 460.5 68.4 1380 1080 14 1066 937 143 0.78 2.31st commercial operation 7/75 1978 497.0 72.1 904 909 166 743 597 312 1.00 1. 8Type - BWR 1979 349.0 50.8 850 859 169 690 538 321 1.01 2.5Capacity - 810 MWe 1980 509.5 70.3 2056 2040 118 1922 1008 232 0.99 4.0
1981 562.9 74.7 2490 1425 187 1238 1072 353 0.57 2.5
1982 583.6 75.0 2322 1190 136 1054 862 328 0.51 2.0
1983 546.2 70.6 1715 1090 158 932 667 423 0.64 2.0
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Appendix A (Continued)
Perscnnel, Dose and Power Generation Summary

Mega- Unit Total Man rees per Man-ress per Average Man-
.

watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. . Contrac , Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others ' tor Utility (Rems) MW-Yr

'
FORT CALHOUN 1974 294.0 83.5 I 327 71 24 : 47 0.22 0.2
Docket 50-285; DPR-40 1975 252.3 i 67.4 469 294 92 i 202 0.63 1.2

,

1st commercial operation 9/73 1976 ; 265.9 69.5 516 313 28 285 38 275 0.61 1.2
72 225 0.56 0.8Type - PWR 1977 351.8 79.4 535 297 33- 264 '

Capacity - 438 MWe 1978 342.3 75.1 596 410 59 351 151 259 0.69 1.2
1979 440.0 95.7 451 126 19 107 47 79 0.28 0.3'

1980 242.3 60.4 o91 668 38 630 426 242 0.75 2.8
1981 260.9 i 72.3 822 458 61 397 254 204 0.56 1.8
1982 418.0 t 89.7 604 217 44 173 99 118 0.36 0.5
1983 330.4 73.1 860 433 66 367 205 228 0.50 1.3

1

327.8 340 ! 430 69 361 108 322 1.26 1.3-$$ GINNA 1971 4 ,

Docket 50-244; DPR-18 1972 293.6 677 10?2 71 961 278 754 1.52 3.5'

1st commercial operation 7/70 1973 409.5 319 224 55 169 84 | 140 0.70 0.5
*

Type - PWR 1974 253.7 62.4 884 1225 1.39 4.8
,,

Capacity - 470 MWe 1975 365.2 76.7 685 538 0.78 1. 5*

1976 248.8 58.2 758 636 29 607 .I 210 426 0.84 2.5
1977 365.6 85.5 530 401 15 386 120 281 0.76 1.1
1978 386.5 80.6 657 450 20 430 98 352 0.68 1.2
1979 355.0 72.8 878 592 68 524 207 385 0.67 1.7
1980 370.5 76.0 1073 708 64 644 302 406 0.66 1.9
1981 399.0 82.1 925 655 49 606 251 404 u.71 1.6
1982 289.0 58.8 1117 1140 80 1060 546 594 1.02 3.9
1983 365.0 74.6 969 855 42 813 378 477 0.88 2.3

!

.
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-ress per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rear

-Reporting Organization Year . Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able. Doses rems tions '& Others tor Utility (Rems) MW-Yr-

HADDAM NECK (CONN. YANKEE) 1969 438.5 138 106 27 79 0.77- 0.2
Docket 50-213; DPR-61 1970 424.7 734 689 463 226 O.94 .1. 6'

1st commercial operation 1/68' 1971 502.2 29 342 166 176 1.18 0.7
Type - PWR 1972 515.6 355 325 181 144 0.91 0. 6 ---Capacity - 569 IWe 1973 293.1- 951 697 544 153 0.73 2. 4

1974 521.4 91.2 550 201 0.36 0.4
1975 494.3 89.9 795 703 20 683 0.88 1.4
1976 482.9 82.5 644 449 5 444 253 196 0.70 0.9
1977 480.7 83.9 894 641 59 582 440 201 0.72 1. 3
1978 563.4 98.6 216 117 25 92 18 99 0.54. 0.2
1979 493.0.- 87.5 1226 1161 73 1088 783 378 0.95 2.4
1980 426.8 75.0 1860 1353 175 1178 1076 277 0.73 3.2
1981 487.5 84.3 1554 1036 174 862 809 227 0.67 2.1
1982 543.9 93.4 559 126 46 80 22 104 0.23 0.2A 1983 453.7 77.8 1645 1384 106 1278 1017 367 0.84 3.1

HATCH 1, 2
. 1976 496.3 83.8 630 134 79 55 { 4 130 0.21 0.3

Docket 50-321, 50-366; DPR-57; 1977 446.8 66.3 1303 465 96 369 ! 220 245 0.36. 1.0
MPF-05 1978 513.0 72.8 1304 248 88 160 ? 52 196 0.19 0.5
1st commercial operation' 12/75,. 1979 401.0 54.6 2131 582 85 497 | 382 200 0.27 1. 5

9/79 1980 1008.7 70.9 1930 449 143 306 : 163 286 0.23 0.4
Type - BWR 1981 870.9 64.3 2899 1337 200 1137 I 792 545 0.46 1.5
Capacity .764, 771 MWe 1982 768.0 56.6 3418 1460 218 1242 1064 396 0.43 1.9

1983 934.7 68.6 3428 1299 253 1046 851 448 0.38 1.4g

: -

HUMBOLDT BAY * 1%9 44.6 125 164 69 95 i 12 152 1.31 3.7'
Docket 50-133; DPR-7 1970 49.3 115 209 130 79 37 172 1.82 4.2

"Humboldt Bay is shutdown indefinitely. It is still included ir, the count of commercial reactors.

- _ _ _ _ - _ _ _ _
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

,

Mega- Unit Total Man-ress per Man-rees per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rees

W rker perReporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & o

(MW-Yr) Factor able Doses reos tions & Otiiers tor Utility (Rems) MW-Yr

HUMBOLDT BAY (Continued) .

1st commercial operation 8/63 1971 39.6 140 292 114 178 65 227 2.09 7.4
Type - BWR 1972- 43.1 127 253 81 172 57 196 1.99 5.9
Capacity - 63 MWe 1973 50.1 210 266 60 206 1.27 5.3

1974 43.4 83.8 296 318 103 215 1.07 7.3
1975 45.3 83.9 265 339 131 208 112 227 1.28 7.5
1976 23.5 46.4 523 683 37 646 50 633 1.31 29.1
1977 0 0 1063 1904 24 1880 973 931 1,79 -

1978 0 0 320 335 13 322 145 190 1.05 -

1979 0 0 135 31 ' 11 20 2 29 0.23 -

1980 0 0 142 22 10 12 3 19 0.15 -

1981 0 0 75 9 0.12 -

1982 0 0 71 19 5 14 0 19 0.27 -

$4 1983 0 0 84 17 4 13 0 17 0.20 -

INDIAN POINT 1,* 2, 3** 1969 206.2 298 1.4
Docket 50-3, 50-247, 50-286; 1970 43.3 1639 37.8
DPR-5, -26 -64 1971 154.0 768 5.0

1st commercial operation 10/62, 1972 142.3 967 6.8
8/73, 8/76 1973 0- 2998 5262 709 4553 2847 2415 1.75 -

Type - PWR 1974 556.1 59.4 1019 910 0.89 1.6
1975 584.4 74.8 891 705 166' 539 47 658 0.79 1. 2

- 1976 273.9 34.8 1590 1950 154 1796 172 1778 1.23 7.1
1977 1278.3 75.3 1391 1070 189 881 383 687 0.77 0.8
1978 1172.3 67.8 1909 2006 260 1746 759 1247 1.05 1.7

* Indian Point I was defueled in 1975. It had a capacity of.265 MWe. It is still included in the count of commercial reactors.
** Indian Point 3 was purchased by a different utility and now reports separately.

.

_ - _ _ _ _ _ _ _ _ _
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

5 Mega . Unit Total Man-rees per Man-reis per Average Man-
! watt- Availa- Personnel Total W rk Function Personnel Type Dose per remso

Reporting Organization. Year j Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
j (MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

INDIAN POINT 1,* 2 1979 i ~ 574.0 71.4 1349- 1279 209 1070 612 667 0.95 2.2
*

1

Docket 50-3, 50-247, 1980 { 510.8 '64.8 -1577; 971 181 790 398 573 0.62 1. 9 '. DPR-5, -26
. _

. 1981 367.5 46.0 2595- 2731 237' 2494 1595 1137 1.05 7.41st commercial operation 10/62, . 1982 '532.4 65.4 2144 1635 343 1292 883 752 0.76 3.18/73. . 1983 702.6 84.0 1057 486 200 286 217 269 0.46 0.7
Type - PWR
Capacity - 0,864 MWe

INDIAN POINT 3** 1979 568.0 66.5 808 636 63 573 482 154 0.79 1.1Docket 50-286; DPR-64 1980 367.3 53.2 977 308 47 261 210 98 0.32 0.8$5 1st commercial operation 8/76 1981 365.8 59.8 677 364 46 318 255 109 0.54 1.0
Type - PWR' . 1982 171.5 22.5 1477 1226 42 1184 1094 132 0.83 7.1
Capacity - 965 MWe 1983 7.8 2.6 941 607 38 569 494 113 0.65 77.8

'KEWAUNEE 1975 401.9 88.2 104 28 1 27 12 16 0.27 0.1
Docket 50-305; DPR-43 1976 405.9 78.9 381 270 16 254 193 77 0.71 G.7
1st commercial operation 6/74 1977. 425.0 79.9 312 139 8 131 76 63 0.44 0.3
Type - PWR . 1978 466.6 89.5 335 154 11 143 89 65 0.46 0.3
Capacity - 503 MWe 1979 412.0 79.0 343 127 6 121 79 48 0.37 0.3,

1980 433.8 82.1 401 165 7 158 103 62 0.41 0.4
1981 451.8 86.7 383 141 7 134 . 94 47 0.37 0.3
1982 458.4 87.6 353 101 5 96 51 50 0.29 0.2
1983 444.1 83.7 445 165 10 155 119 46 0.37 0.4

" INDIAN POINT 1 was defueled in 1975. . It had 'a capacity of 265 MWe. It is still included in the count of commercial' reactors.
** INDIAN POINT 3 was purchased by a different utility and now reports separately.

.

---
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Appendix A (kr.tinued)-
Personnel,-Dose and Power Generation Summary-

Mega- Unit Total Man-rens per Man-ross per Average Man- -

watt- Availa- . Personnel- -Total Work Function' ' Personnel Type Dose per .ress
Reporting Organization Year Year bility .With Measur - Man- Opera- Maint. Contrac- Station & Worker 'per.

(MW-Yr) Factor . able Doses rees tions & Others tor Utility (Rees) MW-Yr

LACROSSE 1970 15.3 111 40 71 7.2

Docket 50-409; DPR-45 1971 .33.1 218 158 0.72 4.8
1st commercial operation 11/69 1972 29.2 151 -172 1.14 5.9 ,

Type - BWR 1973 24.4 157 221' 1.41 9.1 ~

Capacity - 48 MWe 1974 .37.9 81.0 115 139 89 50 6 133 1.21 3.7
1975 32.0 69.6 165 234 1.42 7.3
1976 21.2 47.6 118 111 40 71 6 105 0.94 5.2
1977 11.3 33.7 141 224 60 164 8 216 1.59 19.8
1978 21.6 E2.0 182 164 69. 95 6 158 0.90 - 7. 6

1979 24.0 .71.8 153 186 65 121 21 165 1.22 7.7
1980 26.4 68.5 124 218 63 155 -11 207 1.76 8.3
1981 29.6 76.0 187 123- 62 61 3 120 0.66 4.2
1982 17.2 44.6 148 205 65 140 16 189 1. ~s9 11.9'

f3 1983 24.8 59.7 160 313 103 210 31 282 1.96 12.6

MAINE YANKEE 1973 408.7 782 117 59 58 0.15 0.3
Docket 50-309; DPR-36 1974 432.6 68.7 619 420 64 356 188 232 0.68 1.0
1st commercial operation 12/72 1975 542.9 79.9 440 319 15 304 181 138 0.72 0.6

Type - PWR 1976 712.2 95.0 244 85 27 58 26 59 0.35 0.1
Capacity - 810 MWe 1977 617.6 82.2 508 245 46 199 112 133 0.48 0.4

1978 642.7 84.1 .638 420 54 366 262 158 0.66 0.6
1979 537.0 68.4 393 154 70 84 26 128 0.39 0.3
1980 527.0 72.2 735 462 117 345 277 185 0.63 0.9
1981 624.2 78.2 868 424 11 413 308 116 0.49 0.7
1982 542.5 69.1 .1295 619 33 586 462 157 0.4E 1.1

.

1983 677.1 83.6 592 164 40 124 72 92 0.28 0.2

;

i.

. _ - _ _ _ _ _ - - _ _ .
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man rems per Man-ress per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rems' Reporting Organization - Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per

(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

MCGUIRE 1 1982 524.9 80.4 1560 169 26 143' 29 140 0.11 0.3
Docket 50-369; NPF-9 1983 558.3 55.4 1751 521 35 486 123 398' O.30 0.9Ist ccamercial operation 12/81
Type - PWR
Capacity - 1180 ptde-

MILLSTONE POINT 1 1972 377.6 612 596 50 546 340 256 0.97 1. 6Docket 50-245; DPR-21 1973 225.1 1184 663 125 538 422 241 0.56 2. 91st commercial operation 3/71 1974 430.3 79.1 2477 1430 0.58 3.3
Type - BWR 1975 465.4 75.6 2587 2022 0.78 4.3
Capacity - 654 MWe. 1976 449.8 76.1 1377 1194 54 1140 955 239 0.87 2.6g 1977 575.7 89.6 1075 392 118 274 159 233 0.36 0.7,

1978 556.6 87.6 1391 1239- 140- 1099 907 332 0.89 2.2
1979 505.0 77.3 1769 1793 198 1595 1326 467 1.01 3.6

,1980 405.8 69.0 3024 2158 100 2058 1864 294 0.71 5.3
1981 304.3 51.6 2506 1496 96 1400 1201 295 0.60 4.9"

'1982 490.2 .79.9 1370 929 78 851 587 342 0.68 1.9 '

1983 640.1 95.6 309 244 63 181 74 170 0.79 0.4 *

CILLSTONE POINT 2- 1976 545.7 78.7 620 168 26 142 73 95 0.27 0.3
Docket 50-336; DPR-65 1977 518.7 65.7 667 242 38 204 153 89 0.36 0.5

1 1st commercial operation 12/75 1978 536.6 67.3 1420 1621 72 1549 1534 87 1.14 3.0
Type-PWR 1979 520.0 62.8 757 472 81 391 305 167 0.62 0.9
Capacity - 860 lede 1980 579.3 69.2 892 636 76 560 514 122 0.71 1.1

1981. 722.4 82.6 890 531 44 487 393 138 0.60 0.7
1982 595.9. 70.6 2083 1413 27 1386 1219 194 0.68 2.4
1983 294.0 34.2 2383 1881 170 1711 1548 333 0.79 6.4

,

I

_ _ _ _ . _ - - . _ _ _ _ _ _ . . _ _ . . . _ - -
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Appendix A (Continued)-,

Personnel, Dose and Power Generation Summary- ,
4

! Mega- Unit: Total -

Work Function Personnel Type Dose per ress'
. Man-rees per . Man ress per Average Man-

watt- Availa- Personnel . Total
Reporting Ot2anization Year Year' bility With Measur- ~ Man- Opera- Maint.. Contrac- Station & Worker' per ,

(MW-Yr) Factor able Doses. .ress tions. & Others - tor Utility (Rees) MW-Yr -

!'

1972 424.4 99 61 40 12 1 1 GO 0.62- - 0.1.MONTICELLO: .

1973 -389.5- .
401 176 48 128 67 109 0.44- 0.4, '

Docket.50-263; DPR-22- .
'Ist commercial operation 6/71 : 1974' 349.3- 74.9 842 349 "91 258 0.41 1.0-

1.00 3.9; Type - BWR 1975 344.8 72.2 1353 1353 -

Capacity - 525 MWe 1976 476.4 91.5 -325 - 263 59' 204 51 212 0.81. 0.5..

1977 425.6 79.9- 860 1000 135 865 661 339 1.16 2.3'

1978 459.4 87.2 679 375 62 313 165 210 0.55 ' O.8 :
1 106 0.42 0.351979: 522.0 97.6 372 157 62 95

.
1980 411.8 78.2 1114 531 82 449 248 283 0.48 1. 3 '

! 1981 389.3 -72.6 1446 1004 101 903 756 248 0.69 2.6
1982. 291.1 63.3 1307' 993 130 863 760 '233 0.76 3.4
1983- 494.6 96.0 . 416 121- 57 64 '23 98 0.29 0.2

%
NINE MILE POINT l'. 1970 227.0 821 44 12 32 17 27 0.05 0.2
Docket 50-220; DPR-63 . . 1971 346.5 1006 -195 43 152 63 - 132 0.19 0.6

.' 1st commercial operation 12/69 1972 .381.8 735 285 '59. 226 28 257 0.39 0.7
Type - BWR f 1973 411.0 550 ~567 139 428 118 449 1.03 1. 4 -

Capacity - 610 MWe 1974- 385.9 70.5 740 824 42 782 279 545- 1.11 2.1. '

1975 359.0 72.1 649 .681 68 613 203- 478 1.05 1.9 :

1976 - 484,6 88.2 392 428 52 376 229 199 1.09 . 0. 9
1977 ^347.4 59.2 1093 1383 41 1342 883 500 1.26 '4.0
1978 527.7 95.1 561 314 59 255 26 288 0.56 0.6
1979 354.0 66.1 1326 1497 106 1391 940 557 1.13 4. 2 -

1980 533.9 92.3 1174 591 75 516 251- 340 0.50 . 1.1
1981- 385.2 66.0 2029 1592 144 1448 1054 '528 0.78 4.1
1982' 133.5 21.4 : 1352 1264 63. 1201 944 320 0.93 9.5
1983, 329.8 56.2 .1405 860 50 810 576 284 0.61 2.6

.

.

'

t

t
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man rems per Man-ress per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per remsReporting Organization Year Year bility With Measur- Man- Opera- Maint. Centrac- Station & Worker per

(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

NORTH ANNA 1, 2 1979 507.0 61.7 2025 449 78 371 190 259 0.22 0. 9Docket 50-338; NPF-04, ,09 1980 681.8 86.5 2086 218 128 90 85 -133 0.10 0.31st commercial operation 6/78, 1981 1241.9 71.5 2416 680 188 492 343 337 0.28 0.512/80 1982 777.7 45.8 2872 1915 78 1837 1207 708 0.67 2.5Type - PWR 1983 1338.4 76.1 2228 665 129 536 296 369 0.30 0.5Capacity - 877, 890 MWe

OCONEE 1, 2, 3 1974 650.6 60.1 844 517 18 499 144 373 0.61 0.8Docket 50-269, 50-270, 50-287; 1975 1838.3 75.5 829 497 72 425 90 407 0.60 0.3DPR-38, -47, -55 1976 1561.4 63.0 1215 1026 65 961 219 807 0.84 0.61st commercial operation 7/73 1977 1566.4 65.9 1595 1328 244 1084 294 1034 0.83 0.89/74, 12/74 1978 1909.0 75.8 1636 1393 179 1214 340 1053 0.85 0.7cn
''

Type - PWR 1979 1708.0 67.7 2100 1001 123 878 181 820 0.48 0.6Capacity - 860, 860, 860 MWe 1980 1703.7 70.1 2124 1055 117 938 162 893 0.50 0.6
1981 1661.5 66.8 2445 1211 113 1098 275 936 0.50 0.7
1982 1293.1 52.5 2445 1792 97 1695 364 1428 0.73 1.4
1983 2141.5 82.2 1902 1207 88 1119 316 891 0.63 0.6

OYSTER CREEK 1970 413.6 95 63 21 42 11 52 0.66 0.1Docket 50-219; DPR-16 1971 448.9 249 240 50 190 92 148 0.96 0.51st commercial operation 12/69 1972 515.0 339 582 150 432 167 415 1.72 1.1Type - BWR
. 1973 424.6 782 1236 195 1041 683 553 1.58 2.9Capacity - 620 MWe 1974 434.5 70.4 935 984 166 818 162 822 1.05 2.3

1975 '373.6- 73.3 1210 1140 169 971 271 869 0.94 3.0
1976 456.5 79.3 1582 1078 70 1008 587 491 0.68 2.4
1977 385.7 70.1 1673 1614 76 1538 1048 566 0.96 4.2
1978 431.8 74.3 1411 1279 134 1145 696 583 0.91 3.0
1979 541.0 85.9 842 467 95 372 135 332 0.55 0.9
1980 232.9 41.4 1966 1733 97 1636 1182 551 0.88 7.4



.-- .. . . . - . - . - - - . - , . .. ., . - - - . - - - - - - --

,

Appendix A.(Continued) ,

. Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rees per . Man ress per Average Man-
watt- Availa ' Personnel. . Total Work Function Personnel Type Dose per reos-

Reporting Organization - Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others . tor Utility' (Rems) MW-Yr

OYSTER CREEK (Continued) .

59.8 1689 917 48 869 479 438 0.54 .2.9
.

.

1981 314.8
1982 242.7 62.5 1270 865 33 832 491 374 0.68. 3.6
1983 27.9 11.5 2303 2257- 65 2192 1863 394 0.98 80.9

0.4PALISADES 1972 216.8 78
. 16 1117 661 472 1.16 3.9Docket 50-255; DPR-20 1973 286.8 975 1133

1st commercial operation 12/71 1974 10.7 5.5 774 627 0.81 58.6
Type - PWR 1975 302.0 64.5 495 306 0.62 1. 0 -
Capacity - 635 MWe 1976 346.9 55.2 742 696 23 673 109 587 0.94 2.0

on 1977 616.6 91.4 332 100 13 87 23 77 0.30 0.2
"'

1978 320.2 49.7 849 764 52 712 173 591 0.90 2.4
1979 415.0 59.9 1599 8 54 99 755 360 4 94 8 0.53 2.1'
1980 288.3 42.9 1307 424 191 233 312 112 0.32 1. 5
1981 418.2 57.2 2151 902 167 735 737 165 0.42 2.2

4- 1982 404.3 54.7 1554 330 73 257 203 127 0.21 0.8
1983 454.4 60.3 2167 977 145 832 494 483~ 0.45 2.2

1975 1234.3 80.9 971 228 0.23 0.2PEACH BOTTOM 2, 3
.

1976 1379.2 73.0 2136 840 '180 660 434 406 0.39 0.6Docket 50-277, 50-278; DPR-44 -56-

1st commercial operation.7/74, 1977 1052.4 58.7 2827 2036 223 1813 1374 662 0.72 1.9
12/74 1978 1636.3- 84.0 2244 1317 162 1155 709 608 0.59 0.8

Type - BWR 1979 1740.0- 84.5 2276 1388 245 1143 717 671 0.61 0.8
Capacity . 1051, 1035 MWe 1980- 1374.2 -66.3 2774 2302 311 1991 1596 -706 0.83 1.7

1981 '1161.8- 58.0 2857 2506 273 2233 1880 626 0.88 2.2
1982 ' ~ 1583.3 76.9 2734 1977 313 1664 1347 630 0.92 1.2
1983 824.7 .40.5 3107 2963 331 2632 2422 541 0.95 3.6,

1

'
_ - ._.
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man rems per Man-ress per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type 00se per reesReporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per

(MW-Yr) Factor able Doses rems tions & Others- tor Utility (Rems)' MW-Yr

PILGRIM 1 1973 484.0 230 126 49 77 0.55 0.3Docket 50-293; DPR-35 1974 234.1 39.2 454 415 0.91 1. 81st commercial operation 12/72 1975 308.1. 71.3 473 798 142 656 412 386 1.69. 2.6- Type - BWR 1976 287.8 60.7 1317 2648 66 2582 2270 378 2.01' 9.2Capacity - 670 MWe 1977 316.6 61.4 1875 3142 146 2996 2176 966 1.68 9.9
1978 519.5 83.1 1667 1327 157 1170 895 432 0.80 2.5
1979 574.0 89.4 2458 1015 131 884 516 499 0.41 1.8
1980 360.3 56.2 3549 3626 207 3419 3076 550 1.02 10.1
1981 408.9 65.9 2803 1836 70 1766 1418 418 0.66 4.5
1982 389.9 63.9 2854 1539 314 1225 1094 445 0.54 3.9
1983 559.5 87.2 2326 1162 296 886 776 386 0.50 2.1

POINT BEACH 1, 2 1971 393.4 164 0.4Docket 50-266, 50-301; DPR-24, -27 1972 378.3 580 1. 51st commercial operation 12/70, 1973 693.7 501 588 72 516 1.17 0.810/72 1974 760.2 81.3 400 295 70 225 81 214 0.74 0.4Type - PWR 1975 801.2 82.9 339 459 1.35 0.6Capacity - 495, 495 MWe 1976 857.3 86.7 313 370 58 312 107 263 1.18 0.4
1977 873.9 87.3 417 429 63 366 212 217 1.03 0.5
1978 914.4 90.9 336 320 71 249 111 209 0.95 0.3
1979 808.0 80.8 610 644 65 579 449 195 1.06 0.8
1980 727.2 82.5 561 598 60 538 420 178 1.07 0.8
1981 760.4 83.6 773 596 83 513 364 232 0.77 0.8
1982 757.2 84.3 767 609 72 537 375 234 0.79 0.8
1983 648.2 72.7 1702 1403 81 1322 1179 224 0.82 2.2

4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-ress per Man-ress per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

PRAIRIE ISLAND 1, 2 1974 181.9 43.9 150 18 5 13 0.12 0.1
Docket 50-282, 50-306; DPR-42 -60 1975 836.0 83.3 477 123 0.26 0.1
1st commercial operation 12/73, 1976 725.2 76.6 818 447 68 379 235 212 0.55 0.6

12/74 1977 922.9 87.2 718 300 73 227 60' 240 0.42 0.3
Type - PWR 1978 941.1 92.2- 546 221 43 178 48 173 0.40 0.2
Capacity - 503, 500 MWe 1979 865.0 86.0 594 180 29 151 49 131 0.30 0.2

1980 800.7 79.9 983 353 40 313 141 212 0.36 0.4
1981 844.9 80.5 836 329 153 176 128 201 0.39 0.4
1982 944.9 90.4 645 229 30 199 68 161 0.36 0.2
1983 921.1 86.8 654 233 14 219 73 160 0.36 0.3

2| QUA0 CITIES 1, 2 1974 958.1 72.3 678 . 482 36 446 0.71 0.5
Docket 50-254, 50-265; DPR-29, -30 1975 -833.6 68.4 1083 1618 114 1504 692 926 1.49 1.9
1st commercial operation 2/73, 1976 951.2 73.1 1225 1651 269 1382 648 1003 1.35 1.7

3/73 1977 970.1 84.0 907 1031 108 923 373 658 1.14 1.1
Type - BWR 1978 1124.5 88.6 1207 1618 156 1462 722 896 1.34 1.4
Capacity - 769, 769 MWe 1979 1075.0 84.6 1688 2158 215 1943 1250 908 1.28 2.0

1980 866.9 64.4 3089 4838 291 4547 3657 1181 1.57 5.6
1981 1156.9 81.1 2246 3146 100 3046 2623 523 1.40 2.7
1982 1018.7 76.0 2314 3757 177 3580 2653 1104 1.62 3.7
1983 1088.5 79.2 1802 2491 166 2325 1937 554 1.38 2.3

RANCHO SECO 1976 268.1 30.4 297 58 6 52 17 41 0.19 0.2
Docket 50-312; DPR-54 1977 706.4 77.1 515 390 61 329 248 142 0.76 0.5
1st commercial operation 4/75 1978 607.7 -80.5 508 323 76 247 176 147 0.64 0.5
Type - PWR 1979 687.0 91.1 287 126 27 99 64 62 0.44 0.2
Capacity - 873 MWe 1980 530.9 60.4 890 412 110 302 281 131 0.46 0.8

1981 -321.2 40.2 772 402 83 319 266 137 0.52- 1.3
1982 409.5 53.3 766 337 49 288 217 120 0.44 0.8
1983 347.9 46.8 1338 787 158 629 604 183 0.59 2.3

_

_ _ _ _ _ _ . _
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man reas per Man-ress per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

ROBINSON 2 1972 580.0 245 215 42 173 137 78 0.88 0.4
Docket 50-261; DPR-23 1973 455.1 831 695 0.84 1.5
1st commercial operation 3/71 1974 578.1 83.3 853 672 185 487 0.79 1.2
Type - PWR 1975 501.8 72.7 849 1142 1.34 2.3
Capacity - 665 MWe 1976 585.5 84.7 597 715 30 685 457 758 1.20 1.2

1977 511.5 85.2 634 455 52 403 223 232 0.72 0.9
1978 480.5 72.0 943 963 63 900 529 4 34 1.02 2.0
1979 482.0 70.8 1454 1188 60 1128 794 394 0.82 2.5
1980 387.3 62.2 2009 1852 79 1773 1379 473 0.92 4.8
1981 426.6 73.0 1462 733 45 688 513 220 0.50 1.7
1982 277.5 48.9 2011 1426 128 1298 945 481 0.71 5.1
1983 409.8 75.5 2244 923 96 827 628 295 0.41 2.3

T
SALEM 1, 2 1978 546.4 55.6 574 122 28 94 32 90 0.21 0.2'

Docket 50-272,-311; DPR-70,-75 1979 250.0 25.5 1488 584 100 484 359 225 0.39 2.3
1st commercial operation 6/77, 1980 680.6 69.2 1704 449 55 394 281 168 0.26 0.7

10/81 1981 743.0 78.1 1652 254 4 250 152 102 0.15 0.3
Type - PWR 1982 1440.4 72.6 3228 1203 66 1137 846 357 0.37 0.8
Capacity - 1079, 1106, MWe 1983 742.0 35.4 2383 581 10 571 463 118 0.24 0.8

SAN ONOFRE 1 1969 314.1 123 42 10 32 5 37 0.34 0.1
Docket 50-206; DPR-13 1970 365.9 251 155 13 142 59 96 0.62 0.4
Ist commercial operation 1/68 1971 362.1 121 50 12 38 3 47 0.41 0.1
Type - PWR 1972 338.5 326 256 29 227 117 139 0.78 0.8*

Capacity - 436 MWe 1973 273.7 570 353 40 313 168 185 0.62 1. 3
1974 377.8 86.1 219 71 0.32 0.2
1975 389.0 87.4 424 292 0.69 0.7

, , ,

i

_ . - _ _ _ _ _
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Han-rems per Avercge Mar-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

SAN ONOFRE 1 (Continued)
1976 297.9 70.2 1330 880 147 733 629 251 0.66 2.9
1977 281.2 63.7 985 847 77 770 451 396 0.86 3.0
1978 323.2 80.2 764 401 25 376 234 167 0.52 1.2
1979 401.0 90.2 521 139 23 116 65 74 0.27 0.3
1980 97.3 22.3 3063 2387 219 2168 2018 369 0.78 24.5
1981 95.9 26.7 2902 3223 100 3123 3104 119 1.11 33.6
1982 61.6 15.7 3055 832 81 751 729 102 0.27 13.5
1983 0.0 0.0 1701 155 31 124 113 42 0.09 -

SEQUOYAH 1, 2 1982 583.5 52.8 1965 570 67 503 57 513 0.29 1.0
Docket 50-327 -328; DPR-77, -79 1983 1663.7 75.0 1772 491 74 417 46 445 0.28 0.3

,,
Ist commercial operation 7/81,ui

6/82
Type - PWR
Capacity - 1148, 1148 MWe

ST. LUCIE 1 1977 649.1 84.7 445 152 26 126 92 60 0.34 0.2
Docket 50-335; DPR-67 1978 606.4 76.5 797 337 15 322 140 197 0.42 0.6
1st commercial operation 12/76 1979 592.0 74.0 907 438 25 413 209 229 0.48 0.7
Type - PWR 1980 627.9 77.5 1074 532 82 450 195 337 0.50 0.8
Capacity - 822 MWe 1981 599.1 72.7 1473 929 20 909 556 373 U.63 1.6

1982 816.8 94.0 1045 272 17 255 105 167 0.26 0.3
1983 290.3 15.4 2211 1204 5 1199 924 280 0.54 4.2

*Sequoyah was counted for the first time in 1983.

.

l
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-rems per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

SURRY 1, 2 1973 420.6 936 152 0.16 0.4
Docket 50-280, 50-281; DPR-32, -37 1974 717.4 49.8 1715 884 72 812 0.51 1. 2
1st commercial operation 12/72, 1975 1079.0 70.8 1948 1649 27 1622 1065 584 0.85 1.5

5/73 1976 930.7 60.4 2753 3165 444 2721 1873 1292 1.15 3.4
Type - PWR 1977 1139.0 72.2 1860 2307 348 1959 1380 927 1.24 2.0
Capacity - 775, 775 MWe 1978 1210.6 77.2 2203 1837 726 1111 1029 808 0.83 1.5

1979 343.0 42.3 5065 3584 173 3411 2975 609 0.71 10.4
1980 568.2 40.3 - 5317 3836 353 3483 3117 719 0.72 6.6
1981 907.6 59.3 3753 4244 428 3816 3040 1204 1.13 4.7
1982 1323.3 88.5 1878 1490 399 1091 506 984 0.79 1.1
1983 916.2 61.3 2754 3220 571 2649 1786 1434 1.17 3.5

*THREE MILE ISLAND 1, 2 1975 675.9 82.2 131 73 18 55 0.56 0.1
Docket 50-289; DPR-50 -73 1976 530.0 65.4 819 286 23 263 69 217 0.35 0. 5
1st commercial operation-9/74, 1977 664.5 80.9 1122 359 15 344 128 231 0.32 0.5
Type - PWR 12/78 1978 690.0 85.1 1929 504 23 481 235 269 0.26 0.7
Capacity - 776, 880 MWe 1979 266.0 21.9 4024 1392 197 1195 907 485 0.35 5.2

1980 0.0 0.0 2328 394 29 365 234 160 0.17 -

1981 0.0 0.0 2103 376 50 326 190 186 0.18 -

1982 0. 0 0. 0 2123 1004 62 942 433 571 0.47 -

1983 0.0 0.0 1592 1159 79 1080 637 522 0.73 -

TROJAN 1977 792.0 92.6 591 174 30 144 105 69 0.29 0.2
Docket 50-344; NPF-1 _ 1978 205.5 20.6 711 319 81 238 124 195 0.45 1. 5
1st commercial operation 5/76 1979 631.0 58.1 736- 257 74 183 113 144 0.35 0.4
Type - PWR 1980 727.5 72.5 1159 421 77 344 305 116 0.36 0.6

*

Capacity - 1080 MWe 1981 775.6 74.1 1311 609 113 496 363 246 0.46 0.8
1982 579.5 60.8 977 419 76 343 168 251 0.42 0.7
1983 494.2 62.4 969 307 35 272 129 178 0.32 0.6

*Three Mile Island 1 and 2 are shutdown. They are still included in the count of commercial reactors.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



- -__

Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-rems per Average Man-

watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

TURKEY POINT 3, 4 1973 401.9 444 78 U.38 0.2
Docket 50-250, 50-251; DPR-31, -41 1974 953.6 794 454 88 366 202 252 0.57 0.5
1st commercial operation 12/72, 1975 1003.7 74.9 1176 876 270 606 559 317 0.74 0.9

9/73 1976 974.2 71.2 1647 1184 89 1095 868 316 0.72 1.2
Type - PWR 1977 979.5 72.1 1319 1036 94 942 522 514 0.78 1.1
Capacity - 666, 666 MWe 1978 1000.2 78.8 1336 1032 90 942 516 486 0.77 1. 0

1979 811.0 62.4 2002 1680 299 1381 997 683 0.84 2.1
1980 990.6 73.6 1803 1651 232 1419 1218 433 0.92 1.7
1981 654.0 46.8 2932 2251 274 1977 1854 397 0.77 3.4
1982 915.7 65.2 2956 2119 197 1922 1656 463 0.72 2.3
1983 878.4 62.8 2930 2681 272 2409 2119 562 0.92 3.1

0
VERMONT YANKEE 1973 222.1 244 85 0.35 0.4
Docket 50-271; DPR-28 1974 303.5 357 216 24 192 103 113 0.60 0.7
1st commercial operation 11/72 1975 429.0 87.8 282 153 70 83 63 90 0.54 0.4
Type - BWR 1976 389.6 77.1 815 411 36 375 246 165 0.50 1.0
Capacity - 504 MWe 1977 423.5 85.1 641 258 83 175 90 168 0.40 0.6

1978 387.5 75.9 934 339 78 261 A58 161 0.36 0.9
1979 414.0 82.1 1220 1170 546 624 642 528 0.96 2.8
1980 357.8 71.5 1443 1338 141 1197 926 412 0.93 3.7
1981 429.1 84.6 1264 731 121 610 408 323 0.58 1.7
1982 501.0 96.0 781 205 60 145 80 125 0.43 0. 4

1983 346.1 69.3 1316 1527 215 1312 787 740 1.16 4.4

YANKEE R0WE 1969 138.3 193 215 83 132 78 133 1.11 1.5
Docket 50-29; DPR-3 1970 146.1 355 255 90 165 158 97 0.72 1.7
1st commercial operation 7/61 1971 173.5 155 90 46 44 19 71 0.58 0.5
Type - PWR 1972 78.7 282 255 63 192 146 109 0.90 3.2
Capacity - 169 MWe 1973 127.1 133 99 47 52 0.74 0.8

,
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary ' '

Mega- Unit Total Man-reas per Man reas per Average Man-
watt- Availa- Personnel Total Work Function Personnel Type Dose per rems

Reporting Organization Year Year bility With Measur- Man- Opera- Maint. Contrac- Station & Worker per
-(MW-Yr) Factor able Doses rems tions & Others tor Utility (Rems) MW-Yr

YANKEE ROWE (Continued)
1974 111.3 243 205 99 106 0.84 1;8
1975 145.1 82.4 249 116 52 64 66 50 0.47 0.8
1976 152.2 89.8 152 59 17 42 4 55 0.39 0.4
1977 124.6 73.9 725 356 28 328 174 182 0.49 2.9
1978 145.0 81.0 565 282 26 256 95 187 0.50 1.9
1979 149.0 81.6 441 127 16 111 52 75 0.29 0.9
1980 35.6 22.0 502 213 6 207 90 123 0.42 6.0
1981 .109.0 74.4 515 302 8 294 136 166 0.59 2.8
1982 108.6 73.4 814 474 6 468 215 259 0.54 4.4
1983 163.5 91.4 395 68 19 49 4 64 0.17 0.4

' b ZION 1, 2 1974. 425.3 71.1 30E 56 13 43 0.18 0.1
Docket 50-295, 50-304; DPR-39 -48 1975 1181.5 74.9 436 127 17 110 49 78 0.29 0.1
1st commercial operation 12/73, 1976 1134.9 61.9 774 571 64 507 257 314 0.74 0.5

9/74 1977 1358.6 75.0 784 1003 43 960 561 442 1.28 0.7
Type - PWR 1978 1613.5 80.2 1104 1017 150 867 418 599 0.92 0.6
Capacity - 1040, 1040 MWe 1979 1238.0 67.6 1472 1274 _168 1106 747 527 0.87 1.0

1980 1411.2 74.1 1363 920 97 823 560 360 0.67 0.7
1981 1366.9 72.3 1754 1720 50 1670 1155 564 0.98 1.3
1982 1186.4 64.3 1575 2103 42 2061 1688 415 1.34 1.8
1983 1222.3 66.8 1285 1311 118 1193 905 406 1.02 1.1

i

e

d
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Annual Whole Body Doses at Licensed Nuclear Power Facilities

1983
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APPENDlX B

ANNUALWHOLE BODY DOSES AT LICENSED NUCLEAR POWER FACILITIES
1983

m .ee . w . % o . e.a n. . an a

PLARIT aba.sf ApaO TYPE %

.O ." : |;* |i:- ||* !!'- ::- ||- 1:- 1:- t ::- Zi t :n ::t J. "".*i . ~ " ' ' J.""

Arkansas 1,2 PWR 869 788 292 238 146 118 314 196 15 2 2978 2109 1337

Beaver Valley PWR 1008 582 238 183 114 86 220 61 1 2493 1485 772

Big Rock Point BWR 86 232 44 52 36 33 71 21 4 57o 493 263

Browns Ferry 1.2.3 BWR 3699 580 390 471 310 270 681 419 141 29 9 2 7001 3302 3363*

brunswick 1,2 BWR 1418 2730 515 354 302 282 853 417 149 7020 5602 3475*

Calvert Cliffs 1,2 PWR 160 1109 230 156 105 66 232 17 2075 1915 668

Cook 1,2 PWR 1543 473 289 241 143 87 145 32 6 2 2961 1418 658g

Cooper Station BWR 2239 548 67 75 57 48 355 201 31 1 3622 1383 1293

Crystal River PWR 776 587 443 312 172 99 98 8 1 2496 1720 552*

Davis-Besse PWR 986 468 169 58 18 1 4 1704 718 80*

Dresden 1,2,3 BWR 648 561 269 286 232 157 634 3C0 294 39 1 1 3502 2854 3582

Duane Arnold BWR 1267 419 165 195 144 111 292 113 26 3 2735 1468 1135

Farley 1,2 PWR 192 576 430 328 180 114 214 76 19 1 21: 1938 1021

Fitzpatrick EWR 725 644 243 215 128 87 237 107 52 2 2440 1715 1090*

Fort Calhoun PWR 128 352 115 112 80 64 105 25 A 3 988 860 433

Ginna PWR 407 239 97 106 96 82 251 71 21 *6 1376 969 855

*These plants provided their actual collective dose in their 20.407 reports. The collective dose shown for the other plants is calculated by NRC staff,
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AretNoix a

ANNUALWHOLE BODY DOSES AT LICENSED NUCLEAR POWER FACILITIES
1983

m .e - . mm.= ,o . a.e.a n- en e

PLAmf mas Amo Tv*E m

. :. ::: ::t :ir := tr :r it :t r it tr :t tr it. :tr J. = . :. 27-
-

Haddam Meck PWR 482 379 184 166 170 199 349 168 23 7 2127 1645 1384*

Hatch 1,2 SWR 950 1310 771 564 286 162 245 56 11 3 4378 3428 1299

Huetoldt Bay 8WR 68 38 25 16 3 0 2 152 84 17

Inotan Point 1,2 Pl."R 484 424 241 137 65 42 92 41 14 1 1541 1057 486

Indian Point 3 PWR 832 301 166 125 79 54 135 67 14 1773 941 607

Kewaunee PWR 239 174 78 58 45 40 49 0 1 734 445 165*

La Crosse EWR 62 37 10 10 4 3 25 27 14 18 12 222 160 313

Maine Yankee PWR 230 309 89 79 62 23 30 822 592 164

McGuire PWR 1789' 955 326 191 89 45 113 32 3540 1751 521

Millstone Point 1 8WR 133 98 39 35 27 16 51 32 7 4 442 309 244*
i

Millstone Point 2 PWR 1024 756 303 267 205 123 393 249 57 30 3407 2383 1881*

Monticello BWR 1150 196 78 67 35 16 23 1 1566 416 121

Nine Mile Point BWR 765 438 240 185 139 89 236 66 11 1 2170 1405 860

T4 orth Anna 1,2 PWR 505 1532 151 154 110 92 136 37 14 2 2733 2228 665

Oconee 1,2,3 PWR 917 594 285 266 185 126 332 95 19 2819 1902 1207

Oyster Creek BWR 943 441 300 365 230 155 446 210 130 26 3246 2303 2257

*These plants provided their actual collective dose in their 20.407 reports. The collective dose shown for the other plants is calculated by NRC staff.

__



ANNUALWHOLE BODY DOSES AT LICENSED NUCLEAR POWER FACILITIES
1983

se .ee - ..anme s ,o .in.e n en 4

PtMut I.aa.E AseD TYPE %
-- <;": :'t !". - :" ?"- *t *:- :P tr :t- |t- ::' |A ||t J. i . " * 1:.'

" ''
.

Palisades PWR 193 1227 256 179 107 79 181 98 29 11 2365 2167 977

Peach Bottom 2.3 BWR 1843 781 494 434 227 211 499 215 124 64 41 13 4 4950 3107 2963

Pilgrim BWR 0 919 370 393 213 89 200 113 26 6 2326 2326 1162

Point Beach 1,2 PWR 233 470 177 183 145 123 455 124 23 2 1935 1702 1403

Prairie Island 1,2 PWR 331 262 136 122 48 19 64 3 985 654 233

Quad Cities 1,2 BWR 835 369 120 123 103 92 453 344 170 28 2637 1802 2491

Rancho Seco 1 PWR 220 435 200 170 142 107 232 46 6 1558 1338 787

O Robinson 2 PWR 1148 1314 221 156 119 99 255 63 17 3392 2244 923

Salem 1,2 PWR 1480 1201 528 363 135 66 76 13 1 3863 2383 581

San Onofre 1 PWR 8001 1397 135 93 32 21 21 2 9702 1701 155*

Sequoyah 1,2** PWR 1579 684 415 351 178 65 75 3 1 3351 1772 491*

St. Lucie 1 PWR 2089 781 426 319 167 114 271 107 24 2 4300 2211 1204

Surry 1,2 PWR 588 775 404 242 135 138 400 277 202 180 1 3342 2754 1220

Tnree Mile Island 1.2 PWR 1115 612 156 175 110 103 288 94 33 21 2707 1592 1159

Trojan PWR 108 479 172 131 72 46 57 9 3 1077 969 307

Turkey Point 3,4 PWR 1478 652 386 400 278 201 617 263 100 33 4408 2930 2681

*These plants provided their actual collective dose in their 20.407 reports. The collective dose shown for the other plants is calculated by NRC staff.
**Sequoyah Unit 2 was counted for the first time in 1983
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APPENDIX 8
ANNUALWHOLE BODY DOSES AT LICENSED NUCLEAR POWER FACILITIES

1983
Nummer et lenhveduals with Wuhose Boey Does en the f ohne Range (Ramel

PLAasi esAME AND TYPE w
erando urande 0.10- 8.25 - 0.50- 8.75 - 10- 20- 30- 4.0 - 5.0 - 4.0 - 7.0 - S0- 90- 10.8- > Mene- waldo Tesel

e_ < e io en e so en so ao so se so se ve en so io s tr a ir o . .s e. waa n-

Vemont Yankee 8WR 890 134 177 176 131 104 356 171 62 5 2206 1316 1527*

Yankee Rowe PWR 1247 281 32 36 21 9 15 1 1642 395 68*

Zion 1,2 PWR 914 257 124 163 110 132 293 143 50 12 1 2199 1285 1311

.

Totals - BWRs 17721 10475 4317 4036 2607 1925 5659 2890 1252 229 63 16 4 51194 33473 27455

O

Totals - PWRs 33350 21425 7894 6260 3863 2783 6512 2421 698 315 2 85523 52173 29016

Grand Totals - LWRs 51071 31900 12211 10296 6470 4708 12171 5311 1950 544 65 16 4 136717 B5646 56471

*These plants provided their actual collective dose in their 20.407 reports. The collective dose shown for the other plants is calculated t;y NRC staff.
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APPENDIX C

Number of Personnel and Man-rems by Work and Job Function

1983

1

i

;

e
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Note: A 't' preceding a plant name indicates that the licensee's input was recategorized by NRC staff.
,
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APPENDIX C

, . .MUMBER OF PERSONNEL:AND MAN-REM BY WORK AND JOB FUNCTION
! PIANT: ARKANSAS 1.2 (PWR) 1983

NUMBER OF PELSONNEL f>100 M-REn1 TOTAL MAN-REMS
STATION UTILITY CONTRACT TOTAL STATION UTILITY CCHTRACT ' TOT Al

_ ORK 8 JOB FUNCTION EMSLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES & OTHERS MAN-REni__W
RFtCTOR OPERATIONS & SORV.

MAINTENANCE PERSONNEL- 21 0 ' 39 4.523 0.000 14.333
OPERATING PERSONNEL - 68 0 O 25.345- 0.000 0.000
HEALTH PHYSICS PERSONNEL 32 0 49 14.949 0.000 25.351

,f SUPERVISORY PERSONNEL. 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 2 0.000 0.000 0.223

TOTAL 121 0 90- 211 44.817 0.000 39.907 84.724

ROUTINE MAIN 1FNANCE
MAINTENAhCF PERSONNEL 91 3 71 -41.296 0.963 34.648

- OPERATING PERSOHNEL 2 0 0 0.230. 0.000 0.000
HEALTH PHYSICS PERSONNEL 23 0 4 4.725 0.000 0.5152

SUPERVISORY PERSONNEL 0 0 1. 0.000 .0.000 0.105'

ENGINEERING PERSONNEL 0 0 4 0.000 0.000 1.043
1 TOTAL 116 3 80 199 46.251 0.963 36.311 83.525

IN-SERVICE INSPECJION
MAINTENANCE PERSONNEL 0 1 45 0.000 0.130 22.097
OPERATING PERSONNEL . 5 0 0 1.356 0.000 0.000
HEALTH PHYSICS PERSONNEL 3 0 -5 0.665 0.000 1.402
SUPERVISGRY PERSCHNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 1 15 0.000 0.227 4.710

TOTAL 8 2 65 75 2.021 0.357 28.209 30.587

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 108 8 749 63.476 2.511 784.483

ch L CPERATING PERSONNEL 7 0 0 1.538 0.000 0.000'" HEALTH PHYSICS PERSONNEL 28 0 35 16.359 0.000 17.564
SUPERVISORY PERSOHNEL 1 0 1 0.115 0,000 0.321
EMGINEFRING PERSONNEL 2 4 45 0.391 1.053 27.841

TOTAL 146 12 830 988 81.879 3.564 830.209 915.652

W4STE PROCESSING
MAINTENANCE PERSONNEL 1 0 31 0.592 0.000 28.704,

OPERATING PERSONNEL 2 0 0 1.023 0.000 0.000
HEALTH PHYSICS PERSONNEL 8 0 5 2.579 0.000 1.111
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000 !

EMGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000;
'

TOTAL 11 0 36 47 4.191 0.000 29.815 34.006
"

REFUELING
MAINTENANCE PERSONNEL 54 6 57 30.511 2.395 27.893
OPERATING. PERSONNEL 12 0 0 2.306 0.000 0.000,

i HEALTH PHYSICS PERSOMMEL 3 0 4 1.123 0.000 1.028
SUPERVISORY PERSONNEL' O O 1 0.000 0.000 0.720
ENGINEERING PERSONNEL 1 0 12 0.221 0.000 5.687

TOTAL 70 6 74 150 34.161 2.395 35.328 71.884,

TOTAL BY JOB FUNCTION ,

MAINTENANCE PERSONNEL 275 18 992 1285 140.398 5.999 912.158 1058.555
OPERATING PERSONMEL 96 0 0 96 31.795 0.000 0.000 31.795
HEALTH PHYSICS PERSONNEL 97 0 102 199 40.400 0.000 46.971 87.371 i

SUPERVISORY PERSONNEL 1 0 3 4 0.115 0.000 1.146 1.261
ENGINEERING PERSONNEL -3 5 78 86 0.612 1.280 39.504 41.396

GRAND TOTAL 472 23 1175 1670 213.320 7.279 999.779 1220.378

* Workers may be counted in more than one category.

- -_ - - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _



APPENDIX C
NUMBER OF PERSONNEL CND MAN-REM BY WORK AND JOB FUNCTION,

PLANT: BEAVER VALLEY (PWR) 1983
NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAH-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILITY CON'RACT TOTAL

NORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES $ 0"HERS MAN-REMS

REACTOR OPERATIONS 8 SUP4.
MAINTENANCE PERSONNEL 15 0 65 0.730 0.000 4.705

OPERATING PERSONNEL 47 0 0 11.825 0.000 0.000

HEALTH PHYSICS PERSONNEL 31 0 97 17.575 0.000 76.378

SUPERVISORY PERSONNEL 24 0 7 5. 18 6 0.000 2.405

ENGINEERING PERSONNEL 44 0 38 8.410 0.000 11.225

f0TAL 161 0 207 368 43.726 0.000 94.713 138.439

POUTINE MAINLLNA_N_gE
MAINTENANCE PERSGNt:5L 89 0 324 52.738 0.000 215.742

OPERATING PERSONNEL 22 0 0 3.273 0.000 0.000

HEALTH PHYSICS PERSONNEL 23 0 45 0.999 0.000 6.309

SUPERVISORY PERSONNEL 15 0 4 3.655 0.000 0.415
ENGINEEDING PERSONNEL 30 0 31 5.729 0.000 4.495

TOTAL 179 0 404 583 66.394 0.000 226.961 293.355

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 16 0 96 1.465 0.000 25.085
OPERATING PERSONNEL 9 0 0 0.590 0.000 0.000

HEALTH PHYSICS PERSONNEL 8 0 15 1.395 0.000 6.550

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 12 0 60 1.355 0.000 61.665
TOTAL 45 0 171 216 4.805 0.000 93.300 98.105

$PECIAL MAINTENANCE
MAINTENANCE PERSONNEL 30 0 145 3.800 0.000 51.210

%4 OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000gg

HEALTH PHYSICS PERSONNEL 2 0 11 0.425 0.000 0.515

SUPERVISORY PERSCNNEL 0 0 5 0.000 0.000 2.075

ENGINEERJNG PERSONNEL 10 0 37 1.430 0.000 23.995

TOTAL 42 0 198 240 5.655 0.000 77.795 83.450

WASTE PROCESSING
MAINTENANCE PERSONNEL 31 0 38 1.685 0.000 4.330

OPERATING PERSONNEL 4 0 0 0.870 0.000 0.000

HEALTH PHYSICS PERSONNEL 9 0 17 0.195 0.000 0.565

$UPERVISORY PERSONNEL 1 0 0 0.460 0.000 0.000

ENGINEERING PERSONNEt 3 0 0 0.575 0.000 0.000

TOTAL 48 0 55 103 3.785 0.000 4.895 8.680

REFUELTNG
MAINTENANCE PERSONNEL 48 0 93 10.175 0.000 29.140
OPERATING PERSONNEL 1 0 0 0.020 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 4 0.000 0.000 0.250

SUPERVISORY PERSONNEL to 0 3 0.650 0.000 1.280
ENGINEEPING PERSONNEL 8 0 14 2.145 0.000 10.980

TOTAL 67 0 114 181 12.990 0.000 41.650 54.640

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 229 0 761 990 70.593 0.000 330.212 400.805

OPERATING PERSONNEL 83 0 0 83 16.578 0.000 0.000 16.578
HEALTH PHYSICS PERSONNEL 73 0 189 262 20.589 0.000 90.567 111.156
$UPERVISORY PERSONNEL 50 0 19 69 9.951 0.000 6.175 16.126
ENGINEERING PERSONNEt 107 0 180 287 19.644 0.000 112.360 132.004

GRAND TOTAL 542 0 1149 1691 137.355 0.000 539.314 676.669

*
Workers may be counted in more than one category.
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APPENDIX C
I

.I MURSER OF PERSONNEL AND MAN-REM SY WORK AND JOS FUNCTION
PL&NTt BIG ROCK POINT (RWR) 1943 -

MUMBER OF PERSONNEL (>100 1-RIFM) T0'At MAN-Rems I
4

STATION UTILI'Y CONT RAC' TOTAL STATION UTILI"Y C0i TRACT TOTAL
WORK 8 JOB FUNCTION EMPLOYEES EMPLOYl!ES 8 OT 4ERS PERSONS EMPLOYEES EMPLOYMES 8 QTHERS MAN-REMS

REACTOR OPERATI3NS 8 SuRV.
MAINTENANCE PERSONNEL 0 8 8 0.389 8.121 8.021
OPERATING PERSONNEL 32 1 5 20.614 8.174 2.820
NEALTH PHYSICS PERSONNEL 11 0 0 3.599 8.496 0.047

-SUPERVI5ORY PERSONNEL 3 0 1 8.848 0.022 0.589
ENGINEERING PERSONNEL 8 0 8 0.516 0.028 0.980

TOTAL 46 1 6 53 25.886 0.751 3.477 30.114

ROUTINE MAINTENANCE
| MAINTENANCE PERSONNEL 24 40 3 13.139 18.590 1.676

DPERATING PERSONNEL 1 1 0 0.543 8.721 8.ste
NEALTH PHYSICS PERSONNEL 12 5 3 5.071 1.681 1.389
SUPERVISORY PERSONNEL -9 8 8 3.248 8.153 8.045
ENGINEERING PERSONNEL 2 1 0 0.457 0.862 0.000

TOTAL 48 47 6 101 22.458 22.807 3.t10 47.575

IN-5ERVICE INSPECTION
MAINTENANCE PER50NNEL 8 38 46 0.088 43.686 27.131 x

OPERATING PERSONNEL 1 4 3 8.254 1.700 8.540
NEALTH PNYSICS PER50NNEL 13 5 9 5.459 1. 943 3.912
SUPERVISORY PERSOMMEL e 1 1 8.217 8.698 0.323
ENGINEERING PERSONNEL t 5 16 0.167 2.011 6.061

TOTAL 15 49 75 139 6.177 49.950 37.967 94.894

IAL MAINTENANCE !

j NTENANCE PER50MMEL 17 36 12 14.883 18.282 4.888
1 () DPERATING PER50hMEL 1 8 0 1.844 8.147 8.898
| NEALTH PNYSICS PERSCNNEL 12 4 3 6.364 1.383 s.652 ,

'
1 SUPERVISORY PERSONNEL 7 2 8 1.826 S.917 8.800

ENGINEERING PERSONNEL 1 2 1 8.217 0.721 0.291 ,

TOTAL 38 44 16 98 24.338 28.370 4.951 50.659

MASTE PROCESSING
RAINTENANCE PERSONNEL 4 0 8 1.398 8.175 8.149-

OPERATING PERSONNEL 25 8 2 7.598 8.982 8.348 i;

NEALTN PHYSICS PERSCNNEL 2 8 8 8.814 0.121 8.826
'

SUPERVISORY PERSONNEL 3 3 8 8.502 3.007 0.000
; ENGINEERING Pets 0MNEL 0 8 0 0.823 0.000 0.000
'

TOTAL 31 0 2 33 9.827 0.345 8.483 10.615

REFUELING
RAINTENANCE PERSONNEL 18 8. 5 3.756 8.258 1.572i

'

DPERATING PERSONNEL 22 8 8 8.261 8.186 0.096
' NEALTM PHYSICS PERSONNEL 2 8 8 8.566 8.032 ' 8.088.

| SUPERVISORY PERSONNEL 8 8 8 8.066 0.000 8.000
i ENGINEERING PERSONNEL 6 0 0 0.006 0.800 0.027
j TOTAL 34 0 5 39 12.655 0.396 1.695 14.746

TOTAL BY JOB FUNCTION
RAINTENANCE PERSONNEL 55 114 66 235 32.757 88.952 34.557 148.266'

| OPERATING PERSONNEL 82 2 18 94 39.118 2.350 3.764 45.732 i
'

NEALTH PNYSICS PERSONNEL 52 14 15 81 21.873 5.566 6.026 33.465
'

SUPERVISORY PERSONNEL 19 3 2 24 6.207 1.789 8.957 8.953
ENGINEERING PER53*NEL 4 8 17 29 1.386 3.622 6.379 11.387

CRaND T0 fat 212 161 tte 463 188.344 94.779 51.683 247.803 .

*
1Verhees suey be eeunced en snore than one category.

i
i
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APPENDIX C
NUM3ER CF PER5CNNEL AND MAN-REM BY WCRK AND JOB FUNCTIONPLANY: 3PUwSWICr 1.2 <!gt) 1983

WJ93ER OF PERSONMEt i>100 M-PEM) TOTAL MAN-REMS
STATIG* UTILITY CONIPACT TOTAL STATION UTILITY CONTRACT TOTAL_F7PR 8 103 FUNCTICM EFPtCVEES EMPLOYEES & OTHEks PEESCNS EMPLOYEES EMPLOYEE 5 8 OTHERS MAN-REMSPEACTCP CPE8Aftc=5 & Stav.

MAINTEMANCE PER5ChhEL 42 2 7 28.760 7.650 7.470
CPERATING PERSCNNEL 54 0 26 53.740 0.000 9.520
HEALTH PHYSICS PERSCNNEL 18 0 12 17.960 0.000 15.050
SLPERVISCRf PERSCNNEL 4 5 5 2.290 1.420 2.970EM0f4EEPTEG PEPSPwwEt 5 5 3 1.530 2.560 1.690TCTat 123 12 53 188 104.330 ft.630 36.700 152.660

FCUTIME F8INTEMAwCE
MAIniEMANCE PER5ChhEL 85 15 174 92.120 28.920 262.840
C*ERATIhG PERSCMMEL 15 0 0 13.780 0.000 0.000
HEALTH PHYSICS PERSCMMEL 12 0 11 15.780 0.000 14.590
SUPERVISCRY PERSCNMEL 1 0 0 0.020 0.060 0.000
ENGINEERING PEPSCNNEL 7 4 9 4.670 0.580 8.830

TCiat 123 19 194 333 126.370 29 560 286.260 442.190

IN-5ERVICE INSPECTIC9
MAIh1ENahCE PER5chhEL 10 0 135 0.000 0.000 158.940
CPERATING PER$CMMEL 0 0 0 0.000 0.000 0.000 |HEALTH PHYSICS PERSOMNEL 5 0 6 14.560 0.000 6.860 1SUPERVISCRY PERSCMMEL 0 0 0 0.000 0.000 0.000
EMS.TNEERING PERSCNNEL 6 0 8 3.200 0.600 32.520TOTat 21 0 149 170 17.760 0.600 198.320 216.680

}Picist MAIviENANCE
MAIhiEhAhCE PER5CriNEL 183 94 1225 306.020 71.620 1462.250

2$ CPERATING PER5CNMEL 19 0 0 19.320 0.000 0.000
HEALTH PHYSICS PERSCMMEL 44 0 64 69.450 0.000 76.740
SUPERVISCRY PER5GNNEt t 0 0 0.410 7.430 0.000EAGINEEPING PERSOWNEL 26 29 87 30.810 17.440 59.300TCTat 273 123 1576 1772 426.010 96.490 1598.290 2120.790

FASTE PROCE55TNG jMAIhlEMANCE PER5ChMEL 41 11 121 64.220 14.460 206.380 jCPERATING PER$CMMEL 39 0 5 37.800 0.000 8.040 i

HEALTH PHYSICS PERSCNMEL 14 0 11 15.710 0.000 14.590
'

SdPERVISCRY PERSCMMEL 0 0 0 0.120 0.490 3.000ENGINEERTNG PER50%NEL 5 4 2 6.550 1.440 1.80010 Tat 99 15 139 253 124.400 16.390 230.810 371.600
*

L E:LUN3
MAINIENahCE PER5ChhEL 36 12 51 56.550 19.990 71.770
CPERATING PERSONNEL 6 0 0 5.570 0.000 0.000
bEALTH PHYSICS PERSONNEL to 0 12 11.430 0.000 13.680
SUPERVISORY PER5CNNEL. 0 0 0 0.300 0.440 0.000e

EMGINEERING PEPSGMMEt 5 2 4 3.090 1.370 3.810
TOTAL 57 14 67 138 76.940 21.800 89.260 188.000

TOTAL BY JCP FUNCTICH
MAINIEMAhCE PER5CSAEL 397 134 1713 2244 547.670 142.640 2169.650 2859.960 |CPERATING PER$CMMEL 133 0 31 164 130.210 0.000 17.560 147.770
HEALTH PHYSICS PERSONNEL 103 0 116 219 144.890 0.000 141.510 286.400
SUPERVISCRY PERSCKMEL 6 5 5 16 3.140 9.840 2.970 15.950ENGINEERING PEPSONNEL 54 44 113 211 49.900 23.990 107.950 181.840

GRAND TOTAL 693 183 1978 2854 875.810 176.470 2439.640 3491.920

l

I
_ _ _ _ _ _ _ _ _ _ _ _
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APPENDIX C
MUM 8E3 CF PE250NNEL AM) MAh-CEM BY WORK AND JOB FUNCTION.

PLANT: CALVERT CLIFFS 1.2 (PWR) 1983
NUMMER CF PEP 50NNEL f>100 M-REM) TO'At MAH-REMS

STATION UTILITY CONTRACT TOTAL STATION UTIll''Y CON"RACT TOTAL

WORE 4 J05 FUNCTICM EMPtGYEES EPPtOYEES 4 OTHERS PERSONS EMPLOYEES EMP L OYliES & 0"HERS MAN-REMS

REACTCa OPERATIONS 8 SURV.
MAINTENANCE PERSCNNEL 4 0 0 1.107 0.000 0.000

CPERATING PERSONNEL 16 0 0 2.390 0.000 0.000

HEALTH PHYSICS PERSONNEL 3 0 0 0.417 0.000 0.000

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 2 0 0 0.345 0.000 0.000

TOTAL 25 0 0 25 4.259 0.000 0.000 4.259

ROUTINE MAINTENANCE
MAINT ENANCE PERSONNEL 9 0 0 1.347 0.000 0.000

GPERATING PERSONNEL 1 0 0 0.222 0.000 0.000

HEALTH PHYSICS PER50MNEL 4 0 0 2.376 0.000 0.000

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

rMGTMEEPINi PE25?N4Et 1 0 0 f.328 0.000 0.030

TOTAL 15 0 0 15 5.273 0.000 0.000 5.273

IN-5EPVICE INSPECTION
MAINT EN ANCE P ERSCHNEL 16 33 4 2.996 6.251 0.552
OPERATING PERSONNEL 3 0 2 0.000 0.000 0.413

HEALTH PHYSICS PERSCHMEL 1 0 0 0.237 0.000 0.000

SUPERVISORY PERSCNNEL 3 0 0 0.165 0.000 0.000

ENCINEERING PERSON?iEt 2 0 2 0.438 0.000 0.472

TOTAL 20 33 8 61 3.836 6.251 1.437 11.524

SPECIAL MAINTEMPFCE
MAINTENANCE PERSONNEL 205 159 127 146.379 138.140 53.942
OPERATING PERSONNEL 80 3 10 42.179 f.096 3.493,,

-

HEALTH PHYSICS PERSONNEL 59 6 69 43.951 1.887 34.029

SUPERVISORY PER50hMEL 11 6 6 6.050 6.149 3.673

ENGINEERING PERSONNEt 23 4 20 14.405 0.796 7.077

TOTat 378 178 232 788 252.964 148.068 102.214 503.246

HASTE PROCESSING
MAINT EN ANCE PER50hNEL 2 2 7 0.302 0.365 2.241

OPERATING PERSONNEL t 0 0 0.112 0.000 0.000
HEALTH PHYSICS PERSCNMEL 24 2 34 13.885 0.254 18.756

5UPERVISORY PERSCNNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 27 4 41 72 14.299 0.619 20.997 35.915

REFUELING
MAINTENANCE PERSONNEL 46 16 2 21.721 3.832 0.554

QPERATING PERSONNEL 6 1 0 1.003 0.247 0.000

HEALTH PHYSICS PERSONNEL 2 0 7 0.453 0.000 1.169
SUPERVISORY PERSONNEL 1 0 0 0.345 0.000 0.000

ENGINEERING PER5CNNEL 0 0 2 0.000 0.Or0 0.236

TOTAL 55 17 11 83 23.522 4.079 1.959 29.560

TOTAL BY JOB FUNCTION
MAINT ENANCE PER5ChMEL 282(2M) 210 071) 140 037) 632(517) 173.852 148.588 57.289 379.729
CPERATING PERSONNEL 104 [93) 4 (3) 12 00) 120 006) 45.906 1.343 3.906 51.155

HEALTH PHYSICS PER50MNEL 93 (M) 8 (8) 110 (95) 211(169) 61.319 2.141 53.954 117.414
SUPERVISCRY PERSONNEL 13 (13) 6 (6) 6 (6) 2 5 (25) 6.560 6.149 3.673 16.382

ENGINEERING PERSONNEL 28 (27) 4 (8) 2 4 (23) 5 6 (54) 16.516 0.796 7.785 25.097

G9AND TOTAL 5 2 0 IC3 3 232 05U 292(271) 1044(8H) 304.153 159.017 126.607 589.777

Workers may be counted in more than one category. Numbers in parentheses are total numbers of individuals.
*
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APPENDIX C
-NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION.

PLANT: COOK 1.2 (PER) 1983
NUMBER OF PERSONNEL (>100 M-REM) T0"At MAN-R EMS

STATION UTILI7Y CONTRACT TOTAL STATION UTILI"Y CON"RACT TOTAL
WORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES 8 0"NERS MAN-REMS

REACTCR OPERATIONS a SURv.
MAINTENANCE PERSONNEL 2 0 0 0.868 0.000 0.000
OPERATING PERSONNEL 76 0 0 22.901 0.000 0.000
HEALTH PEIYSICS PERSONNEL 20 0 48 3.595 0.000 14.832
SUPERVISORY PERSONNEL 3 0 0 0.584 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTat 101 0 48 149 27.948 0.000 14.832 42.780

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 100 4 124 76.467 1.199 44.952
OPERATING PERSOMMEL 17 0 6 6.936 0.000 1.055
HEALTH PHYSICS PERSONNEL 8 0 14 1.052 0.000 3.102
SUPERVISORY PERSONNEL 5 0 3 2.623 0.000 0.607
FMGINEERING PERSONNEL 7 2 9 2.054 0.342 6.542

TOTAL 137 6 156 299 89.132 1.541 56.258 146.931

IN-SERVICE INSPECTION
MAINT ENANCE PERSONNEL 29 3 126 7.324 2.575 72.819
OPERATING PERSONNEL 7 0 7 1.532 0.000 7.255
HEALTH PHYSICS PERSONNEL 19 0 36 4.048 0.000 10.620
SUPERVISORY PERSONNEL 1 0 3 0.141 0.000 1.010
ENGINEERING PEPSONNEL 5 4 5 1.354 0.939 0.760

TOTAL 61 7 177 245 14.399 3.514 92.464 110.377

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 19 2 236 6.191 2.826 146.601,,

na OPERATING PERSONNEL 1 0 21 0.203 0.000 11.374
, HEALTH PHYSICS PERSOMMEL 0 0 13 0.000 0.000 2.899

SUPERVISORY PERSONNEL 1 1 7 0.111 0.518 5.913
4

ENGINEERING PERSONNEL 5 4 5 0.854 0.690 1.647
~TOTat 26 7 282 315 7.359 4.034 168.434 179.827

WASTE PROCESSING
MAINTENANCE PERSONMEL 21 1 60 4.660 0.151 34.128
OPERATING PERSONNEL t 0 0 0.142 0.000 0.000
HEALTH PHYSICS PERSONNEL 7 0 18 1.973 0.000 9.817
SUPERVISORY PERSONNEL 3 0 0 3.248 0.000 0.000
ENGINEERING PERSONNEL 1 0 0 0.508 0.000 0.000

TOTat 33 1 78 112 10.531 0.151 43.945 54.627

REFUELING
MAINTENANCE PERSONNEL 6 2 37 2.644 1.174 20.950
OPERATING PERSONNEL 4 0 8 1.212 0.000 4.182
HEALTH PHYSICS PERSONNEL 3 0 3 0.000 0.000 0.536
$UPERVISORY PERSONNEL 2 0 1 0.678 0.000 0.147
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 12 2 49 63 4.534 1.174 25.815 31.523

TOTAL BY' JOB FUNCTION
MAINTENANCE PERSONNEL 177(141) 12 (6) 583(4M) 772(26) 98.154 7.925 319.450 425.529
OPERATING PERSONNEL 106 (941 0 4 2 (34 ) 148(13) 32.926 0.000 23.866 56.792
HEALTH PHYSICS PERSONNEL 54 (26) 0 132 (74? 186(100) 10.668 0.000 41.806 52.474
$UPERVISORY PERSONNEL 15 (12) 1 D) 14 -(7 1 3 0 (20) 7.385 0.518 7.677 15.580
ENGINEERING PERSONNEL 18 112) 10 (7) 19 09 l 47 08) 4.770 1.971 8.949 15.690

GRAND TOTAL 37 0 f M5) 2304) 790DI3 l 1183ts7U 153.903 10.414 401.748 566.065
*
V.'orkers may be counted in more than one category. Numbers in parentheses are total numbers of individuals.
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APPENDIX C
HUMBER OF PERSONNEL AND MAN-REM BY WORK A!D JOB FUNCTIDH.

PLANT: COOPER (BWR) 1983
NUMBER OF PERSONNEL (>100 M-REM) 70'At MAH-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILI"Y CON'RACT TOTAL

WORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES & 0''NERS MAN-REMS

REACTOR OPERATIONS & SURV.
MAINTENANCE PERSONNEL 5 0 3 2.095 0.000 1.001
CPERATING PERSONNEL 49 0 0 25.744 0.000 0.000

HEALTH PHYSICS PERSONNEL 18 0 0 6.950 0.000 0.000

SUPERVISORY PERSONNEL 14 2 3 4.623 0.107 0.763

ENGINEERING PERSONNEL 19 1 3 13.984 0.127 0.339

TOTAL 105 3 9 117 53.396 0.234 2.103 55.733

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 60 17 168 80.261 17.226 251.626
OPERATING PERSONNEL 6 0 0 2.120 0.000 0.000
HEALTH PHYSICS PERSONNEL 14 0 0 6.569 0.000 0.000
SUPERVISORY PERSONNEL 11 4 5 4.047 0.827 8.016

ENGINEERING PERSONNEt 13 16 3 5.434 15.537 0.272

TOTAL 104 37 176 317 98.431 33.590 259.914 391.935

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 0 0 50 0.000 0.000 70.885
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 1 0 0 0.044 0.000 0.000

SUPERVISORY PERSONNEL t 0 5 0.096 0.000 4.371
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 2 0 55 57 0.140 0.000 75.256 75.396

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 0 0 404 0.000 0.000 717.356

;j OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 14 0 2 4.559 0.000 0.193
SUPERVISORY PERSONNEL 4 2 9 1.326 0.088 3.719
ENGINEERING PERSONNEL 1 17 9 0.080 3.449 6.732

TOTAL 19 19 424 462 S.965 3.537 728.000 737.502

WASTE PROCESSING
MAINTENANCE PERSONNEL 2 0 0 0.214 0.000 0.000
OPERATING PERSONNEL 22 0 0 5.944 0.000 0.000
HEALTH PHYSICS PERSONNEL 12 0 0 2.009 0.000 0.000
SUPERVISORY PERSONNEL 4 0 0 0.591 0.000 0.000

_ ENGINEERING PERSONNEL 1 0 0 0.063 0.000 0.000

TOTAL 41 0 0 41 8.821 0.000 0.000 8.821

REFUELING
MAINTENANCE PERSONNEL 2 0 0 0.062 0.000 0.000

CPERATING PERSONNEL 28 0 0 3.762 0.000 0.000
HEALTH PHYSICS PERSONNEL 5 0 0 0.423 0.000 0.000
SUPERVISORY PERSONNEL 1 1 0 0.092 0.016 0.000
FNGINEERING PERSONNEL 2 3 0 0.105 0.137 0.000

TOTAL 38 4 0 42 4.444 0.153 0.000 4.597

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 6 9 (61) 17 (17) 625(601) 711(679) 82.632 17.226 1040.868 1140.726
CPERATING PERSONNEL 105(W) 0 0 105 L50) 37.570 0.000 0.000 37.570

HEALTH PHYSICS PERSONNEL 6 4 (18) 0 2 (0) 66L18) 20.554 0.000 0.193 20.747
SUPERVISORY PERSONNEL 3 5 (15) 9 (4) 2 2 (18) 66L37) 10.775 1.038 16.869 28.682

36 (19 37 (19) 15 (13) 88 :51) 19.666 19.250 7.343 46.259

309 06{)ENGINEERING PERSONNEL
63(40) 664(632) 1036 :835) 171.197 37.514 1065.273 1273.984

GRAND TOTAL

Workers s.av be counted in more than one category. Nunbers in parentneses are numbers of individuals.

___ _ _ _ _ _ _ _



APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIONPLANT ** CRYSTAL RIVER (PWR) 1983

NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REMSSTATICH UTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTAL_RQRK 8 JOB FUNCTION EMPLOYEES EMPLOYEES 8 OTHERS PERSONS EMPLOYEES EMPLOYEES 8 OTHERS MAN-REMSEfACTOR OPERATIONS & UURV.
MAINTENANCE PERSONhdL 20 34 38 5.301 9.161 10.469CPERATING PERSONNEL 39 1 10 11.997 0.404 3.479HEALTH PHYSICS PERSONNEL 2 0 0 0.977 0.000 0.171SUPERVISORY PERSONNEL 27 7 18 7.329 2.460 5.775ENGINEERING PERSONNEL 9 7 28 2.529 1.650 9.669TOTAL 97 49 94 240 28.133 13.675 29.563 71 371

F_QET.LNJ M AINTEN A NCE
NAINTENANCE PERSONNEL 146 87 452 74.049 54.155 209.919OPERATING PERSONNEL 16 0 11 4.585 0.048 3.465HEALTH PHYSICS PERSONNEL 18 0 70 6.013 0.000 44.733SUPERVISORY PERSONNEL 17 1 17 5.927 0.355 5.489ENGINEERING PERSONNEL 6 2 53 1.997 0.519 20.13710TAL 203 90 603 896 92.571 55.077 283.743 431.391

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 2 4 45 1.636 1.556 14.824OPERATING PERSONNEL 0 1 2 0.155 0.137 0.257HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000SUPERVISORY PERS0hNEL 0 0 0 0.062 0.052 0.074ENGINEERING PERSONNEL 2 1 21 0.441 0.134 11.230TOTAL 4 6 68 78 2.294 1.879 26.385 30.558

iP.LCBL MAINTEN ANCE
4 MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000** OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000SUPERVISORY PERSONNEL 0 0 0 0.000 0 000 0.000ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

WASTE PROCESSING
MAINTENANCE PERSONNEL 6 1 24 2.025 0.264 7.731OPERATING PERSONNEL 1 0 3 0.198 0.000 0.970HEALTH PHYSICS PERSONNEL 0 0 2 0.009 0.000 0.369SUPERVISORY PERSONNEL 2 0 1 0.351 0.000 3.247EJGINEERING PERSONNEL 0 0 1 0.021 0.000 0.17810TAL 9 1 31 41 2.604 0.264 12.495 15.363

REFUELING
MAINTENANCE PERSONNEL 0 0 0 0.331 0.590 0.244OPERATING PERSONNEL 1 0 0 0.880 0.000 0.000HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000SUPERVISORY PERSONNEL 3 0 0 0.993 0.008 0.000ENGINEERING PERSONNEL 1 0 0 0.182 0.000 0.121TOTAL 5 0 0 5 2.386 0.548 0.365 3.299

lQlA L BY JOB FUNCTION
'

MAINTENANCE PERSONNEL 174(157) 126 (97) 559(494) 859 (748) 83.342 65.676 243.187 392.205OPERATING PERSONNEL 5 7 (46) 2 (2) 2 6 (29) 85 (77) 17.815 0.589 8.171 26.575HEALTH PHYSICS PERSONNEL 2 0 (20) 0
SUPERVISORY PERSONNEL 4 9 (53) 8 (8) 72 f 70)1 92 (90) 6.999 0.000 45.273 52.272

36 L39 93 (100) 14.662 2.875 14.585 32.122JNGINEERING PERSONNEL 18 (19) 1 0 (11) 1031 881 131 (118) 5.170 2.303 41.335 48.808GRAND TOTAL 318 U%) 14 M i l5) 7 96 UZO ' 1260(1333) 127.988 71.443 352.551 551.982*
Workers may te counted in more than one category.lkspbers in parentheses are numbers of 1pdividuals.
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTICM

, PLANT , DAVIS-BESSE (PWR) 1C83
NUMBER OF PERSONNEt (>100 M-REM) .

TOTAL MAH-REMS

. STATION UT [LITY CONTRAC" TOTAL STATION UTILITY CONTRACT TOTAL

WORK 4 JOB FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES & OTHERS MAN-REMS

REACTOR OPERATIONS S SURV.
MAINTENANCE PERSONNEL 9 2 17 0.185 0.020 0.290
OPERATING PERSONNEL 93 0 25 7.350 0.000 0.795

HEALTH PHYSICS PERSONNEL 12 0 0 0.790 0.000 0.000

,* SUPERVISORY PERSONNEL 20 0 2 0.900 0.000 0.040

ENGINEERING PERSONNEL 13 0 1 0. L25 0.000 0.010

TOTAL 147 2 45 194 J 50 0.020 1.135 10.705

ROUTINE MAINTENANCE
MAINTENANCE PZRSONNEL 97 46 266 9.110 1.360 16.065
OPERATING PERSONNEL 16 0 0 0.470 0.000 0.000

HEALTH PHYSICS PERSONNEL 17 0 42 4.375 0.000 8.530

SUPERVISORY PERSONNEL 19 0 17 0.775 0.000 0.690

ENGINEERING PERSONNEL 11 0 4 0.495 0.000 0.185

TOTAL 160 46 329 535 15.225 1.360 25.470 42.055

. JN-SERVICE INSf_ECTION
MAINTENANCE PERSONNEL 2 0 23 0.040 0.000 1.395
OPERATING PERSONNEL 1 0 0 0.020 0.000 0.000

HEALTH PHYSICS PERSONNEL 0 0 1 0.000 0.000 0.040
SUPERVISORY PERSONNEL 2 0 2 0.290 0.000 0.225

ENGINEERING PERSONNEL O' O 2 0.000 0.000 0.190

TOTAL 5 0 28 33 0.260 0.000 1.850 2.110

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 98 34 282 13.025 4.995 36.720

en OPERATING PERSONNEL 19 1 0 1.115 0.345 0.000y

HEALTH PHYSICS PERSONNEL 7 0 20 0.490 0.000 3.495

SUPERVISORY PERSONNEL 14 0 16 0.815 0.000 3.435
ENGINEERING PERSONNEL 11 0 12 0.775 0.000 0.735

TOTAL 149 35 330 514 16.220 5.340 44.385 65.945

WASTE PROCESSING
MAINTENANCE PERSONNEL 3 1 8 0.860 0.005 0.260
OPERATING PERSONNEL 8 0 1 0.285 0.000 0.220
HEALTH PHYSICS PERSONNEL 6 0 5 2.225 0.000 0.535

SUPERVISORY PERSONNEL 3 0 0 0.350 0.000 0.000

ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 20 1 14 35 3.720 0.005 1.915 4.740

REf_UELING
MAINTENANCE PERSONNEL 23 15 42 2.765 3.140 8.655

OPERATING PERSONNEL 29 1 0 2.230 0.015 0.000

HEALTH PHYSICS PERSONNEL 2 0 2 0.050 0.000 0.045

SUPERVISORY PERSONNEL 5 0 3 0.145 0.000 0.590
ENGINEERING PERSONNEL' 7 0 2 1.020 0.000 0.420

TOTAL 66 16 49 131 6.210 3.155 9.710 19.075

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 232 98 638 968 25.985 9.520 63.385 98.890

OPERATING PERSONNEL 166 2 .26 194 11.470 0.360 1.015 12.845

HEALTH PHYSICS PERSONNEL 44 0 70 114 7.930 0.000 12.645 20.575

SUPERVISORY PERSONNEL 63 0 40 103 3.185 0.000 4.980 8.165
ENGINEERING PERSONNEL 42 0 21 63 2.615 0.000 1.540 4.155

GRAND TOTAL 547 100 795 1442 51.185 9.880 83.565 144.650

" Workers may be counted in more than one category.
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APPENDIX C
.. .

. . NUMBER 0F PERSONNEL AND' MAN-REM BY WORK AND JOB FUNCTION'

..PLANTr DRESDEN 1.2.3 -(BWR) . . 1983
J . NJMBER OF PEltSONNEL ' (>10 0 1-REM) - 70"At' MAN-RE'S,,

t. STATI0t UTI LITY CO UT RACT TOTAL. ' STATION UTI .I"Y C0i "RACT TOTALWORT & 30B FUNCTION EMPLOYELS EMPli)YEES 8 : T 1ERS PERSONS EMSLOYEES EMPL )YliES 8 "NERS MAN-REMSREACT )R O 'ERATIONS 8 SURV.
MAIN TENA 4CE PERSONNEL- 19 2- .0 41.950 5.270 0.0000PERATING PERSONNEL , -53 0 ~0- 92.090. 0.000 'O.000LNEALTH PHYSICS PERSONNEL '2 0 O' 4.610 0.000 0.000SUPERVISORY PERSONNEL '23 10 0' 24.910 0.030 0.000' ENGINEERING PERSONNEL 3 2~ 0 1.660 0.710 0.000 ' 'TOTAL- 100 4 0 104 165.220 5.980 0.000 171.200

,

ROUTINE MAINTENANCE'
~ 81 604 '359.530 171.420 1562.170' i

,

. MAINTENANCE PERSONNEL 165,
'

10PERATING PERSONNEL 25 0 0 42.830 0.000 0.000 '

1NEALTH PHYSICS PERSONNEL' 28 0 7 67.990 0.000- 6.940 tSUPERVISORY PERSONNEL. '79 0 0 84.680 0.000 0.000ENGINEERING PERSONNEL' '48 37 18 ' 29.070' 15.180 27.850. f~ TOTAL 345 118 629 1092 584.100 186.600 1596.960 2367.660
IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL .27' 35 116 59.920 73.840 300.420- i*

OPERATING-PERSONNEL- 6 0 0 10.710 0.000, 0.000 {NEALTH PHYSICS PERSONNEL' 5. Of 11 11.520 0.000- 10.400'
'

" SUPERVISORY- PERSONNEL -~' 9' 0 0 9.960 0.000 0.000'. ENGINEERING PERSONNEL 9- 1 15 5.400 0.530 - 22.780TOTAL 56 36 142 234 97.510 74.370 333.600 505.480
- SPECIAL-MAINTENANCE-

k
. MAINTENANCE PERSONNEL ,0' O O- 0.000 0.000 0.000-ic$ OPERATING PERSONNEL . . -0' 'O 0: 0.000 0.000 0.000'NEALTH PHYSICS PERSONNEL- 0 'O- 0 0.000 0.000 0.000.' SUPERVISORY PERSONNEL 0. 0 0 0.000 0.000' O.0001

ENGINEERING PERSONNEL 0 0 0 0.100 'O.000 0.000TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

'
- WASTE PROCESSING .

, 6 54 47.940 13.190 140.190MAINTENANCE PERSONNEL 22
? OPERATING PERSONNEL 32 ' 8 2 55.680 0.000 2.590

"

' HEALTH PHYSICS PERSONNEL' to 0 0 25.350 0.000 0.000
4

SUPERVISORY PERSONNEL. .27 0 0 '28.230 0.000 0.000ENGINEERING PERSONNEL 4' 2 0 2.910 0.880 0.000TOTAL 95 8 56 159 160.110 14.070 142.780 316.960
REFUELING

' 1 MAINTENANCE PERSONNEL 41J 0 0 89.880 0.000 0.000OPERATING PERSONNEL - - 8 0 0 12.850 0.000 0.000=NEALTH PHYSICS PERSONNEL'.
. 17 0- 0 18.270 0.000 0.000

2 0 0 5.760- 0.000 0.000~ SUPERVISORY PERSONNEL
* ENGINEERING PERSONNEL 4 1 0 2.490 0.350 0.000 ITOTAL 72 1 0 73 129.250 0.350 0.000 129.600

TOTAL BY JOB ' UNCTION' F,

MAINTENANCE PERSONNEL 274 .124- 774 1172 599.220 263.720 2002.780 2865.720OPERATING PERSONNEL 124. :0 2- -126 214.160 0.000 2.590- 216.750NEALTH PHYSICS PERSONNEL 47 0 18' 65 -115.230-- 0.000 17.340 132.570SUPERVISORY PERSONNEL- '155' O .0 155- 166.050 0.000 0.000 166.050 i

t

i - ' ENGINEERING PERSONNEL' 68 '43 33 144- 41.530 17.650 50.630 109.810GRAND TOTAL 668 167 827 1662 1136.190 281.370 2073.340 3490.900,

9 g.

- 0

a
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APPENDIX C ,

| NUMBER OF PERSONNEL AND MAN-REM BY WORK AND ' JOB FUNCTION
|

3' .ELANT: DUANE ARNOLD (BWR) 1983:

NUMBER OF PERSONNEL (>100 M-REM) ..
T0"AL MAN-REPS

. .
. STATION UTI .11Y CONTRAC" TOTAL- STATION UTILI"Y CO "RACT TOTALr o '

WORK 8 J08 FUNCTION EMPLOYEES EMPLOYEES 8 OTHERS PERSONS EMPLOYEES EPPLOYUES & THERS MAN-REM 5

REACTOR OPERATIONS & SURV.
MAINTENANCE PERSONNEL: 12 - 12 92 0.354 0.415 0.824
OPERATING PERSONNEL- ,54 ~ 5> 6 39.590 0.732; 1.654*

HEALTH PHYSICS PERSONNEL 5- 5 47 0.193 0.053 4.198 i
'

,

' SUPERVISORY PERSONNEL 14 'O 10- 0.688. 0.000 , 0.140

i ENGINEERING'PERSONMEL 4 3 -32 0.061 0.125 0.3221

TOTAL 89 25 187 301- 40.886 1.325 7.138 49.349

r
I ROUTINE MAINTENANCE .

53~ 226 24.750 18.965 318.115
.

MAINTENANCE PERSONNEL 89
OPERATING PERSONNEL 28 9' 17 .0.905 0.105 0.245

HEALTN PHYSICS PERSONNEL -26 12 135. 6.233 0.640 10.348 ,

I

i SUPERVISORY PERSONNEL 13 0 -- 152 0.383 0.000 '7.692-

ENGINEERING PERSONNEL' ~20 8 155 0.795 0.257 6.133
*

TOTAL- 176 82 685 943 33.066 19.967 342.533 395.566

- U ICE INSPECTION'
N RHANCE PERSONNEL - 22 13 . - 314 0.718 0.640 16.588

.0PERATING PERSONNEL- 25 5 3 't.096, 0.084' O.085

? HEALTH PHYSICS PERSONNEL 23 8 15 6.456 0.070 18.129 ,

SUPERVISORY PERSONNEL- .14 ' 0 95 0.578 0.000 2.539

'
. ENGINEERING PERSONNEL 21 29 214 1.605 6.803 42.183

TOTAL 105 55 641 801 10.453 7.597 79.984 98.034

SPECIAL MAINTENANCE -
.

31 773 4.570. 7.085 579.131.

MAINTENANCE PERSONNEL -29
'd OPERATING PERSONNEL 4 2 2 0.100 0.028 0.175y

8 3' 86. 1.406 0.109 21.513
'. HEALTH PHYSICS PERSONNELSUPERVISORY PERSONNEL, 3 0- 39 0.350 0.000 44.513 4

ENGINEERING PERSONNEL 11 1 44 0.4 18 1.109 37.429 t

TOTAL 55 37 944 1036 6.844 8.331 682.761 697.936

~ WASTE PROCESSING
MAINTENANCE PERSONNEL 3 17- 28 0.020 0.318 1.367 *

0PERATING PERSONNEL- 5 :15 16- 2.707 3.345 8.631
L

NEALTN' PHYSICS PERSONNEL 9 8 20 0.126 0.302 ' 2.627

-SUPERVISORY PERSONNEL 3 0 2- 0.163 0.000 0.035 -

,

ENGINEERING PERSONNEL-' 'O 11 11' O.000 0.030 0.249 !
'

TOTAL 20 51 77 148 3.016 3.995 12.909 19.920

.
. !

i- ''JFUELINGR

i'
MAINTENANCE PERSONNEL 11 9 230 0.091 0.480 42.734
OPERATING PERSONNEL. 39 0 0 1.379 0.000 0.000s

HEALTH PHYSICS PERSONNEL 25 0 17 0.522 0.000 4.307 6

'

' SUPERVISORY PERSONNEL- 15 0 13 0.249 0.000 4.383

ENGINEERING PERSONNEL 6 0 25 0.085 0.000 4.128 L

TOTAL 96 9 285 390 2.326 0.480 55.552 58.358

. TOTAL'BY JOB FUNCTION .

135 73h . 1663 (936? 1964 (1100h 30.503 27.903 958.759 1917.165
MAINTENAME PERSONNEL - 166 91?

! OPERATING PERSONNEL- 155 75' 36 201 44 (32? 235 (127? '45.777 4.294 10.790 60.861 i

. HEALTH PHYSICS PERSONNEL 96 40 i 36 15;I 320 171?- 452 L2261- 14.936 1.174 61.522 77.632
'

i SUPERVISORY PERSONNEL- 6 2 (20 1 O- 311 176? 373 f2041. 2.411 0.000 59.362 61.773'

ENGINEERING PERSONNEL 262 (311 5 2 (27) 481 252? '595 f3101 -2.964 8.324 90.444 101.732^

'

GRAND TOTAL 541 (Z55? 259 035) 28190557J 36190557? 96.591 41.695 1180.877 1319.163 **'

!
' ' Workers may be counted in more than one category. Numbers in phrentheses are total numbers of indivMs?

[
"Herk I torus sollfications contributed 560 man-ress, and 151 contributed 50 man-ress. :

t,,

t

b
'' U
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APPENDIX C
NUMBER OF PERSONNEL'AND PIAN-REM 8Y WORK AND J08 FUNCTION

.. 1,
PLANT:,FARLEY 1.2 (PWR)

. (>101 "1-It EM) T0"AL MAN-REHi -

1985
'

JMBER OF PE tSONNEL .. -

i

STATI : 1 UTI .ITY COFT tA :T TOTAL STATION UTILI"Y C0i ''RACT TOTAL'_ WORK 8 JOB FHNCTION EM8LOYEES EMPLMEES & CIT 1E ts PERSONS EMPLOYEES EMPLOYllES & C ''NERS MAN-REMS' REACTOR OPERAT':0NS & SURV. .

. . . I!.' MAINTENANCE PERSONNEL. 55 3 155 4.553. 0.074 .2.389
.

OPERATING PERSONNEL- 143- 7 0 57.589 0.957 - 0.000-HEALTH PHYSICS PERSONNEL' '99 4. 103 51.202 '0.540 60.268<
+

. : SUPERVISORY PERSONNEL. ~ 168 11 27 -29.918 1.204 1.828i . ENGINEERING PERSONNEL 51 16 102 5.426 0.920 8.516' TOTAL 516 41 287 844 148.688 3.695 73.001 225.384
ROUTINE MAINTENANCE

MAINTENANCE PERSONNEL '
.102 2 0 61.841' O.158 . 0.000

153 3 78- 36.515- 1.182 9.426CPERATING PERSONNEL
: HEALTH PHYSICS PERSONNEL, .34 0 28 10.880 0.000 2.598SUPERVISORY PERSONNEL 61 3 5 8.876 0.252 1.955' ENGINEERING PERSONNEL 21 14 213 2.685 0.496 16.778

.

TOTAL 371 22 324 717 120.797- 2.088 30.757 153.642
IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 3 0 27 0.058- 0.000 7.113OPERATING PERSONNEL 3 1- 0 0.340 0.590 0.000HEALTH PHYSICS PERSONNELJ G 0 3 0.000. 0.000 0.097s

SUPERVISORY PERSONNEL. 2 5 0 0.085 1.883 0.000'_ ENGINEERING PERSONNEL- 5 '2 75 0.723 0.676 -22.594
,

TOTAL 13 8 105 126 1.206 3.149 29.804 34.159
SPECIAL MAINTENANCE

cl: MAINTENANCE PERSONNEL
140 3- 306 157.641 2.912 93.942OPERATING PERSONNEL 93. 2 0 23.615 0.045 0.000.. HEALTH PHYSICS PERSONNEL 47 1 .45 13.878 0.030 4.651z$UPERVISORY PERSONNEL- 65 3 9 13.687 0.170 1.347ENGINEERING PERSONNEL-- 29 16 495 4.822 1.765 172.-933C TOTAL 374 25 855 1254 213.643 4.922 272.873 491.438

WASTE PROCESSING'
MAINTENANCE PERSONNEL 2. 0 9 't.108 0.000 1.539

'

OPERATING PERSONNEL 13 : O O '0.886 0.000 0.000-HEALTH PHYSICS PERSOHNEL 12 0 4 2.376 - 0.000 0.398>$UPERVISORY PERSONNEL 4 8. 1 0.846 0.000 0.115
*

ENGINEERING PERSONNEL 1 0 2 0.012 0.000 0.573TOTAL 32 0 16 48 4.228 0.000 2.625 6.8534

REFUELING
~

,

MAINTENANCE PERSONNEL '11 0' 119 0.964 0.000 37.055OPERATING PERSONNEL . 4 0 -0- 0.651 0.000 0.000HEALTH PHYSICS PERSONNEL 2 0' 4 0.155 0.000 0.163SUPERVISORY PERSONNELc 7 0 2 0.530 0.000 0.037 >ENGINEERING PERSONNEL 9 4 13 2.453 0.163 2.611TOTAL 33 4 138 175 4.753 0.163 39.866 44.782
'<

~ ;

TOTAL'BY JOB FUNCTION '

MAINTENANCE PERSONNEL 364 9 594 967- 199.839 4.168 151.464 355.471.' OPERATING PERSONNEL . 358 12 0 370 144.922 1.750 0.000 146.672HEALTH PHYSICS' PERSONNEL' 194 5 187. 386 78.491 0.570 68.175- 147.236SUPERVISORY PERSONNEL. 307 22 44. 373 53.942 3.509 5.282 62.733- !ENGINEERINO PERSONNEL 116 52 900 1868 16.121 4.020 224.005 244.146 '
GRAND TOTAL 1339 100 1725 3164 493.315 14.017- 448.926 956.258

*
Worke'rs may be' counted in more than one category.

+

,
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. APPENDIX C

' PLANT 5 FIT 2 PATRICK (BWR) . NUMBER OF PERSONNEL AND MAN-REM BY WORK AMD J'OB FUNCT13N-3

1983
> JMBER OF PEltSONNEL (>101 M-REM) 70"At MAN-RE% '

STATIC 1 UTI .ITY C04 TRACT TOTAL STATION UTI .I'Y C0 "RACT TOTALi

' . - WORK 8 JOB FUNCTION' EP;PL OYE ES EMPL')YEES & 0TNERS PERSONS EMPLOYEES EMPL')Yl!ES & 'HERS MAN-RERS *

REACTOR OPERATIONS 8 $URV.
MAINTENANCE PERSONNEL 130 'O- 114 13.088 0.000 8.770
OPERATING PERSONNEL' 206.. 0 37 56.420, 0.000 3.485,

NEALTH PHYSICS PERSONNEL. .35 0 51. 17.882 0.000 48.365
. SUPERVISORY PERSONNEL 0 0. 0 0.000 0.000 .0.000

ENGINEERING PERSONNEL- 54 0 67 2.720 0.000 6.800,

TOTAL 425 0 269 694 90.110 0.000 67.420 157.530

[ ROUTINE MAINTENANCE' ..

0.000 239.670
'

. .

. MAINTENANCE PERSONNEL - - 155 -0 476 212.223
OPERATING PERSONNEL- -87 0- 10 -14.738 0.000 14.170

" HEALTH PHYSICS PERSOMMEL1 c.18 0 to 1.703 0.000. .1.570

SUPERVISORY PERSONNEL- 'O O- 0 0.000- 0.000, 'O.000'

' ENGINEERING PERSONNEL 32 0 '109 7.700 0.000 25.280
. ,

TOTAL 292 0 605 897 236.364 0.000 280.690 517.054

JN-SERyICE INSPECTION
MAINTENANCE PERSONNEL 48 0 103 2.770 0.000 8.616

~

.0PERATING PERSONNEL 83 0 3 5.764 0.000. 0.937,

: HEALTH PHYSICS PERSONNEL 7i 0 3 'O.310 0.000 0.120,

1 SUPERVISORY PERSONNEL' 0 0 0 0.000 C.000 0.000
!' ' ENGINEERING PERSONNEL 33 0 84 1.986 0.000 33.530

TOTAL 171 0 193 364 10.830 0.000 43.203 54.033'

SPECIAL MAINTENANCE
- -MAINTENANCE PERSONNEL 37 0 424- 1.201 0.000 242.170

. ' .U OPERATING PERSONNEL- , 29.- 0- 6 1.571 0.000 '1.100

..;- SUPERVISORY PERSONNEL 0 0 0 0.000 ~
0.000 0.030

-

NEALTM PHYSICS PERSONNEL .5- 0 2 0.170
', 0.000- 0.000

'

ENGINEERING PERSONNEL 15 0 71 1.470 0.000 11.770

TOTAL 86 0 503 589 4.412 0.000 255.070 259.482
'

WASTE PROCESSING -

0 101 53.678 '0.000' 12.400
-

-

- 133MAINTENANCE PERSONNEL ~
20PERATING PERSONNEL' . 180s O. 4 26.350 0.000 4.364

,

NEALTH PHYSICS PERSONNEL'- .12 8 18- 0.600 0.000 1.096
LSUPERVISORY PERSONNEL 0 'O O 0.000- 0.000 0.000
' ENGINEERING PERSONNEL '8 0 '24 0.215 0.000 3.017

TOTAL _ 233 0 147 380 80.843 0.000 20.877 101.720

REFUELING"
MAINTENANCE PERSONNEL 0 0. O O.000 0.000 0.000
OPERATING PERSCHNEL - - -0 0 .0. 0.000 0.000 0.000 ;

NEALTH PHYSICS PERSONNEL 0- 8. 0 0.000 0.000 0.000
,

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
.

ENGINEERING' PERSONNEL 0 0' O 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000
.

TOTAL'RY J08 FUNCTION
: MAINTENANCE PERSONNEL . . 503 01 1218 1721 282.960 0.000. 511.626 794.586

OPERATING PERSONNEL 485 0 60 545. 104.843 0.000 24.956 128.899
NEALTH PHYSICS PERSONNEL 77 0' '84- 161 20.665 0.000 51.181 71.846
SUPERVISORY. PERSONNEL 0 0- -0 0 0.000 0.000 0.000 0.000
ENGINEERING PERSDENEL 142' O 355 497- 14.091 0.000 80.397 94.488-,

GRAND TOTAL 1207 0 1717 2924 422.559 0.000 667.260 1989.819

*
Workers may be counted in more than one catatory.'

i'

- _ _ _ _ - _ _ - - - - - _ - _. . _ . _ - . _ ----+ ---- -- , . - .



__ ______ __ _ ___ _ __ _ ._ _ _____ ..

l

i

APPENDIX C
HUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTION.

PLANT: FORT CALHOUN (PWR) 1983
~ NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAH-REMS

$TATION UTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTAL ,

WORK & JOB FUNCTION EMPLOYEES EMPLOYEES S OTHERS PERSONS EMPLOYEES EMPLOYEES 8 OTHERS MAN-REMS
REACTOR OPERATIONS & SURV.

MAINTENANCE PERSONNEL 7 4 6 1.974 2.382 6.053
OPERATING PERSONNEL 25 0 0 8.708 0.074 0.000
HEALTH PHYSICS PERSONNEL 20 3 33 15.774 1.344 17.479
SUPERVISORY PERSONNEL 5 0 0 1.231 0.170 0.000
ENGINEERING PERSONNEL 22 6 10 8.425 3.176 2.885

TOTAL 79 13 49 141 36.112 7.146 26.417 69.675

R_QUTINE MAINTENAN_QE
MAINTENANCE PERSONNEL -32 41 38 10.329 20.008 23.671
OPERATING PERSONNEL 0 0 0 0.090 0.000 0.000
NEALTH PHYSICS PERSONNEL 0 2 0 0.149 0.659 0.040
SUPERVISORY PERSONNEL 1 0 0 0.198 0.000 0.000
ENGINFERING PERSONNEL 3 2 0 1.258 0.750 0.172

TOTAL 36 45 38 119 12.524 21.417 23.883 57.824

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 0 3 21 0.519 1.032 12.975
OPERATING PERSONNEL . 1 0 0. 0.212 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.048 0.065 0.120
SUPERVISORY PERSONNEL 0 0 0 0.113 0.050 0.000
ENGINEERING PERSONNEL 5 8 15 1.400 3.909 6.605

TOTAL 6 11 36 53 2.292 5.056 19.700 27.048

Sf ECI AL MAINTEN ANCE
m' MAINTENANCE PERSONNEL 40 61 154 39.331 54.469 115.270
c) OPERATING PERSONNEL 3 0 0 1.471 0.000 0.000

HEALTH PHYSICS PERSONNEL 8 1 2 5.139 0.731 0.489
SUPERVISORY PERSONNEL 3 0 0 1.183 0.016 0.000
ENGINEERING PERSONNEL 16 14 25 7.488 4.785 14.917

TOTAL 70 76 181 327 54.612 60.001 130.676 245.289

NASTE PROCESSING
MAINTENANCE PERSONNEL 8 6 4 2.613 1.936 3.386
OPERATING PERSONNEL '. 4 0 0 1.745 0.055 0.000
HEALTH PHYSICS PERSONNEL 9 1 0 12.336 0.165 0.060
SUPERVISORY PERSONNEL 1 0 0 0.362 0.000 0.000
ENGINEERING PERSONNEL 2 0 0 0.802 0.105 0.000

TOTAL 24 7 4 35 17.858 2.261 3.446 23.565

REFUELING
MAINTENANCE PERSONNEL 20 20 21 6.473 9.093 10.774
OPERATING PERSONNEL 14 0 0 3.486 0.044 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.010 0.020 0.025
SUPERVISORY PERSONNEL 4 0 0 0.871 0.000 0.000
ENGINEERING PERSONNEL 6 0 8 2.154 0.336 2.477

TOTAL 44 20 29 93 12.994 9.493 13.276 35.763

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 107 135 244 486 61.739 88.920 172.129 322.783
OPERATING PERSONNEL 47 0 0 47- 15.712 0.173 0.000 15.885
HEALTH PHYSICS PERSONNEL 37 7 35 79 33.456 2.984 18.213 54.653
SUPERVISORY PERSONNEL 14 0 0 14 3.958 0.236 0.000 4.194
ENGINEERING PERSONNEL 54 30 58 142 21.527 13.061 27.056 61.644

GRAND TOTAL 259 172 337 768 136.392 105.374 217.398 459.164
*
Workers may be counted in more than one category.
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APPENDIX C
HUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTION

PLANT: GINNA (PWR) 1983
N'JM3ER OF PERSONNEL (>100 M-REM) T0"At MAH-RFES

_1TATIO4 UTILITY CONTRACT TOTAL STATION UTIL1''Y CONTRACT TOTAL

_ WORK 3 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYliES S OTHERS MAN-REMS

REACTOR OPERATIONS & SURV.
MAINTENANCE PERSONNEL 33 138 149 6.590 3.210 8.400
OPERATING PERSONNEL 30 1 0 13.050 0.850 0.000
HEALTH PHYSICS PERSONNEL 11 1 40 4.560 0.020 4.750
SUPERVISORY PERSONNEL 7 4 22 2.580 0.400 1.760
ENGINEERING PERSONHEL 1 5 14 0.120 0.150 0.750

TOTAL 82 149 225 4'6 26.900 4.630 15.660 47.190

LOUTINE MAINTENANCE
MAINTENANCE PERSONNEL. 34 .191 146 6.410 8.140 18.170
OPERATING PERSONHEL 20 0 0 0.270 0.000 0.000
HEALTH PHYSICS PERSONNEL 11 1 36 1.270 0.070 3.390
SUPERVISORY PERSOHHEL 7 2 16 0.400 0.020 0.660
ENGINEERING PERSONNEL 1 4 8 0.010 0.160 0.040

TOTAL 73 198 206 477 8.360 8.390 22.260 39.010

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 17 56 8 1.300 3.340 0.730
OPERATING PERSONNEL 1 0 0 0.010 0.000 0.000
HEALTH PHYSICS PERSONNEL 5 0 13 0.090 0.000 0.280

' SUPERVISORY PERSONNEL 5 2 9 0.260- 0.120 0.350
' ENGINEERING PERSONHEL 0 1 0 0.000 0.050 0.000

TOTAL 28 59 30 117 1.660 3.510 1.360 6.530

SPECIAL MAINTERA_NCE
MAINTENANCE PERSONNEL 34 263 269 15.890 426.030 282.710

3 OPERATING PERSOHNEL 29 1 0 6.650 0.020 0.000
HEALTH PHYSICS PERSONNEL 11 1 42 7.630 1.120 32.610
SUPERVISORY PERSONNEL 8 5 30 2.460 4.120 22.250
ENGINEERING PERSONNEL 1 6 31 0.050 3.790 14.0f0

TOTAL 83 276 372 731 32.680 435.080 351.650 819.390

WASTE PROCESSING
MAINTENANCE PERSONNEL 22 29 45 2.070 0.410 8.670
OPERATING PERSONNEL 6 0 0 0.100 0.000 0.000
HEALTH PHYSICS PERSONNEL 11 0 28 1.100 0.000 8.070
SUPERVISORY PERSONNEL 1 1 4 0.000 0.030 1.070
ENGINEERING PERSONNEL 0 2 2 0.000 0.010 0.310

TOTAL 40 32 79 151 3.270 0.450 18.120 21.840

REFUELING
MAINTENANCE PERSONNEL 19 26 23 1.170 6.350 2.910
OPERx(ING PERSONNEL 4 0 0 2.710 0.000 0.000
HEALTH PHYSICS PERSONNEL 4 0 18 0.f70 0.000 2.220
SUPERVISORY PERSOHNEL 2 2 3 0.580 0.020 0.430
ENGINEERING PERSOHNEL 0 1 15 0.000 0.110 10.020

TOTAL 29 29 59 117 4.530 6.480 15.580 26.590

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 159(34) 703(264) 640(273) 1502(571? 33.430 447.480 321.590 802.500
OPERATING PERSONNEL 9 0 (30).- 2 1) 0 92 1 31 t 22.790 0.870 0.000 23.660
HEALTH PHYSICS PERSONNEL 5 3 (11 3 177 (42) 233 L541 14.720 1.210 51.320 67.250

. SUPERVISORY PERSOHHEL 30 (8 16 8 4 (30) 130 L43? 6.280 4.710 26.520 37.510
ENGINEERING PERSONNEL 3 (1 19 7 0 (34) 92 1 41? -0.180 4.27S 25.180 29.630

GRAND TOTAL 335184) 743RII) 971 DIU 20 49 U30 i 77.400 458.540 424.610 960.550
*tvorkers may be counted in more than one category. Nurrt>ers m parentheses are total numbers of individuals.
Note: The reports shown in Appendix C tor G1nna for the years 1981 and 1982 had the column headings reversed. For each of these

years, the. figures shown for Utility Employees should be assigned to Station Employees; figures shown for Contractor
Employees assigned to Utility Esployees; and figures shown for Station Engloyees assigned to Contractor Employees.

__ _ _ _ _ _ i
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APPENDIX C 0

HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION.
PLANT: HADDAM NECK (PWR) 1983

NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REr$
STATION UTILJTY CONTRACT TOTAL STATION UTILITY CON ''RACT TOTAL

_MQRK 4 JOB FUNCTION EMPLOYEES EMPLOYEES 8 OTHERS PERSONS- EMPLOYEES EMPLOYEES & C NERS MAN-RENS
FEACIOR OPERATIONS & SURV.

MAINTENANCE PERSONNEL 6 0 1 4.310 0.210 0.760
-OPERATING PERSONNEL . . 51 .0 20 49.280 0.000 6.600
HEALTH PHYSICS PERSONNEL 29 5 74 11.670 1.540 31.000
SUPERVISORY PERSONNEL 3 0 0 C.660 0.000 0.000
ENGINEERING PERSONNEL 5 2' O 1.950 0.850- 0.210

TOTAL 94 7 95 196 67.870 2.600- 38.570 109.040

ROUTINE MAINTENANfE_

MAINTENANCE PERSONNEL' 60 25 108 82.200 9.010. 60.860
OPERATING PERSONNEL 6 0 2 2.380 0.030 1.090
HEALTH PHYSICS PERSONNEL 26 1 106 15.250 0.200 65.130
SUPERVISORY PERSONNEL 0 0 0 0.020' O.070 0.010
ENGINEERING PERSONNEL 10 14 13 2.660 5.730 7.360"

TOTAL 102 40 229 371 102.510 15.040 134.450 252.000

IN-SERVICE INiPECTION
MAINTENANCE PERSONNEL 25 4 199 16.340 1.260 286.590
OPERATING PEPSONNEL 1 0 8 1.050 0.000 9.140
HEALTH PHYSICS PERSONNEL 4 2 63 2.400 1.010 31.590
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 7 12 53 7.330 6.380 53.130

10TAL 37 18 325 378 27.120 8.650 380.450 416.220

SPECI AL MAINTfEANCE
MAINTENANCE PERSONNEL 15 61 343 4.370 53.090 269.310

$ OPERATING PERSONNEL O_ 0 7 0.080 0.140 4.760
HEALTH PHYSICS PERSONNEL 21 0 71 6.200 0.000 21.760
SUPERVISORY PERSONNEL 0 1 8 0.120 0.250 5.630
ENGINEERING PERSONNEL ~ 4 21 43 1.550 14.020 29.770

TOTAL 40 83 472 595 12.320 67.500 351.230 411.050

WASTE PRDffSSING
MAINTENANCE PERSONNEL 0 0 1 0.160 0.020 0.390
OPERATING PERSONNEL 1 0 0 0.650 0.000 0.000
HEALTH PHYSICS PERSONNEL 22 0 62 35.890 0.010 36.450
SUPERVISORY PEF.SONNEL 0 0 0 0.000 0.000 0.000
ENGINEERIFC PERSONNEL 0 0 1 0.160 0.000 0.140

TOTAL 23 0 64 87 36.860 0.030 36.980 73.870

Rff_yEL ING
MAINTENANCE PERSONNEL 43 5 54 29.030 1.600 54.720
OPERATING PERSONNEL- 3 0 27 1.010 0.010 47.290
HEALTH PHYSICS PERSONNEL 8 0 40 2.580 0.050 15.570
SUPERVISORY PERSONNEL 0 0 0 0.110 0.000 0.020
ENGINEERING PERSONNEL 2 1 6 1.380 0.550 6.830

TOTAL 56 6 127 189 34.110 2.210 124.430 160.750

TOT AL BL)JD FUNCTION
MAINTENANCE PERSONNEL -149 95 706 950 136.410 65.190 672.630 874.250
OPERATING PERSONNEL 62 0 64 126 54.450 0.180 68.880 123.510
HEALTH PHYSICS PERSONNEL 110 8 416 534 73.990 2.810 201.500 278.300
SUPERVISORY PERSONNEL. 3 1 8 12 0.910 0.320 5.660 6.890
ENGINEERING PER10NNEL 28 50 116 194 15.030 27.530 97.440 140.000_

GRAND TOTAL 352 154 1310 1816 280.790 96.030 1046.110 1422.930
*
Workers may be counted in more than one category.
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APPENDIX C -
NUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTIONo

PLANT: HATCH 1.2 (BWR) 1983
HUMBER OF PERSONNEL (>100 M-reg 1 TOTAL MAN-REMS

STATION UTILITY CON"RACT TOTAL STATION UTILITY CONTRACT TOTAL
WORF 8 JOB FUNCTION EMPLOYEES EMPLOYEES 80"HERS PERSONS EMPLOYEES EMPLOYEES & OTHERS MAM-REMS

f_EA_CE R OPERATIONS 4 $URV.
MAIN 1ENANCE PERSONNEL 3 0 5 1.000 0.000 1.000
OPERATING PERSONNEL 122 5 4 73.000 1.000 1.000
HEALTH PHYSICS PERSONNEL 82 0 135 36.000 0.000 85.000
SUPERVISORY PERSONNEL 33 5 1 8.000 1.000 0.000
ENGINEERING PERSONNEL 30 7- 3 5.000 1.000 1.000

TOTAL 270 1/ 148 415 123.000 3.000 88.000 214.000

ROUTINE MAINTENANCE
MAINTENANCE PFRSONNEL 171 6 153 92.000 2.000 41.000
OPERATING PERSONNEL 11 0 0 5.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 64 0 2 25.000 0.000 0.000

SUPERVISORY PERSONNEL 10 1 1 3.000 0.000 0.000

_ ENGINEERING PERSONNEL 16 15 26 3.000 5.000 7.000
TOTAL 272 22 182 476 128.000 7.000 48.000 185.000

IN-SER_VJ !E INSPECTInN
MAINTENsHCE PER$0KNEL 0 0 to 0.000 0.000 4.000
OPERAT;UG PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL- 0 0 1 0.000 0.000 0.000
ENGINEERLE_G PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 11 11 0.000 0.000 4.000 4.000

RE1LA1 MAU(TENANCE
co, MAINTENANCE PERSONNEL 133 4 1077 61.000 1.000 519.000
ua OPERATING PERSONNEL 15 0 5 3.000 0.000 1.000

HEALTH PHYSICS PERSONNEL 25 0 24 5.000 0.000 7.000
SUPERVISORY PERSONNEL 7 2 18 2.000 1.000 7.000

_ ENGINEERING PERSONNEL 16 16 93 7.000 5.000 26.000
TOTAL 196 22 1217 1435 78.000 7.000 560.000 645.000

VASTE PROCESSING -
flAINTENANCE PERSONNEL 1 0 11 0.000 0.000 3.000
OPERATING PERSONNEL 2 0 1 0.000 0.000 1.000

i' HEALTH PHYSICS PERSONNEL 8 0 5 1.000 0.000 2.000
SUPERVISORY PERSONNEL 0 0' O 0.000 0.000 0.000

.

ENGINEERIWG PERSONNEL 0 0 1 0.000 0.000 0.000
TbiAL 11 0 18 29 1.000 0.000 6.000 7.000

F_EBJEl,1NG
MAINTENANCE PERSONNEL 50 0 38 24.000 0.000 10.000
OPERATING PERSONNEL 16 0 1 4.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 13 0.000 0.000 3.000
SUPERVISORY PERSONNEL 7 0 0 3.000 0.000 0.000
ENGINEERING PERSONNEL 4 0 7 1.000 0.000 1.000

TOTAL 77 0 59 136 32.000 0.000 14.000 46.000

TOTAL BY JOB FUNITION
MAINTENANCE PERSONNEL ~ 358 092) 10 (7) 12940189) 1662 (13M) 178.000 3.000 578.000 759.000

OPERATING PERSONNEL 166 (133) 5 (5) 11 (9) 182 047) 85.000 1.000 3.000 89.000

HEALTH PHYSICS PERSONNEL '17 9 (1291 0 179 050) 358 (279) 67.000 0.000 97.000 164.000
21 (22) 86 (81) 16.000 2.000 7.000' 25.000SUPERVISORY PERSONNEL 57 (52f 8 (7)

-110 037)- 234 (223) 16.000 11.000 35.000 62.000ENGINEERING PERSONNEL 66 (53? 38(33)
GRAND TOTAL 826J559 6 1 l52) 16 35 ff 20 2522 UHal 362.000 17.000 720.000 1099.000

*
Workers ray be counted in more than one category. Numbers in parentheses are numbers of individuals.

_ _ _ _ - - _ - _ - _ _ - _
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

PLANT: HUMBOLDT BAY (BWR) 1983
NUMBER OF PERSONNEL (>100 M-REU1 TOTAL MAN-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILITY CatlRACT TOIA1lWORK 4 JOB FUNCll,0N _fMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EhPLOYEES & OTHERS MAH-REh5 _
REACTOR OPERATIONS 4 SURV.

MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000
OPERATING PERSONNEL 15 0 0 1.700 0.000 0.000
HEA!TH PHYSICS PERSONNEL 2 0 0 1.000 0.000 0.000
SUPERVISORY PERSONNEL 1 0 0 0.200 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 18 0 0 18 2.900 0.000 0.000 2.900

ROUTINE MAINTENANCE
NAINTENANCE PERSONNEL 11 3 0 2.300 0.900 0.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 1 0 0 1.200 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 1 0 0 0.300 0.090 0.000

TOTAL 13 3 0 16 3.800 0.900 0.000 4.700

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000

os. OPERATING PERSONNEL 0 0 0 0.000 0.000 0.0004
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

WASTE PROCESSING'
MAINTENAhCE PERSONNEL 4 0 0 1.000 0.000 0.000
OPERATING PERSONNEL 6 0 0 3.500 0.000 0.000
HEALTH PHYSICS PERSONNEL 1 0 0 0.800 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 1 0 0 0.400 0.000 0.000

TOTAL 12 0 0 12 5.700 0.000 0.000 5.700

REFUELING
MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENCINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

TOTAL BY JOB FUNCTION 4
MAINTENANCE PERSONNEL 15 3 0 18 3.300 0.900 0.000 4.200
OPERATING PERSONNEL 21 0 0 21 5.200 0.000 0.000 5.200
HEALTH PHYSICS PERSONNEL 4 0 0 4 3.000 0.000 0.000 3.000
SUPERVISORY PERSONNEL 1 0 0 1 0.200 0.000 0.000 0.200
ENGTHEERING PERSONNEL 2 0 0 2 0.700 0.000 0.000 0.700

GRAND TOTAL 43 3 0 46 12.400 0.900 0.000 13.300

%



APPENDIX C
HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

PLANT:, INDIAN POINT-1.2 (PWR) 1983
HUMBER OF PERSONNEL (>100 M-REM) TO''At MAN-REMS

STATION UTILITY CONTRAC7 TOTAL STATION UTILI''Y CON'RACT TOTAL-
WORK 8 JOB FUNCTION EMPLOY EES EMPLOYEES 8 OTHERS PERSONS EMPLOYEES EMPLOYl!ES 8 0''HERS MAN-REMS

REACTOR E RATIONS & SURV.
MAINTENANCE PERSONNEL 56 37 101 13.548 3.319 23.728
OPERATING PERSOHHEL 59 0 3 51.156 0.000 0.875
HEALTH PHYSICS PERSONNEL 16 0 39 17.734 0.000 39.975
SUPERVISORY PERSONNEL- 59 15 71 21.692 2.718 9.164
ENGINEERING PERSONNEL 42 8 13 11.696 0.610 4.768

TOTAL 232 60 227 519 115.826 6.647 78.510 200.983

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 53 36 55 26.512 3.398 4.524
OPERATING PER$0HNEL 37 0 2 5.087 0.000 0.800
HEALTH PHYSICS PERSONNEL to 0 14 0.646 0.000 0.965
$UPERVISORY PERSOHNEL 43 12 56 13.411 0.620 4.119
ENGINEERING PERSONNEL 26 6 6 1.886 0.239 0.451

TOTAL 169 54 133 356 47.542 4.257 10.859 62.658

IN-SERVICE INSPECTION
NAINTENANCE PERSONNEL 45 7 53 3.710 0.441 7.029
OPERATING PER$0HHEL 57 0 2 13.693 0.000 0.140
HEALTH PHYSICS PERSONNEL 18 0 24 2.252 0.000 4.042
SUPERVISORY PERSOHHEL 47 7 57 5.332 0.965 3.673
ENGINEERING PERSOHNEL 24 4 2 1.164 0.181 0.200

TOTAL 191 18 138 347 26.151 1.587 15.084 42.822

SPECIAL MAINTENANCE
MAINTENANCE PERSOHNEL 36 54 121 4.795 12.910 43.112

O! OPERATING PERSOHNEL 17 0 1 1.291 0.000 0.015
HEALTH PHYSICS PERSONNEL 5 0 1 4.513 0.000 0.020
SUPERVISORY PERSOHNEL 18 18 77 2.305 3.775 13.427
ENGINEERING PERSOHNEL 14 7 6 1.077 0.696 1.447

TOTAL 90 79 206 375 13.981 17.381 58.021 89.383

WASTE PROCESSING
MAINTENANCE PERSONNEL 21 11 60 16.215 0.135 41.084
OPERATING PERSONNEL 13 0 4 0.374 0.000 3.510
HEALTH PHYSICS PERSONNEL 3 0 8 0.635 0.000 4.215
SUPERVISORY PERSOHHEL 23 4 18 14.153 0.085 5.411
ENGINEERING PERSOHHEL 14 0 5 0.549 0.000 0.917

TOTAL 74 15 95 184 31.926 0.220 55.137 87.283

REFUELING
MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSOHHEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSOHNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

1DTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 211 (60) 145(63) 390(159? 746(282) 64.780 20.203 119.477 204.460

195 (67|| 71.601 0.000 5.340 76.941OPERATING PERSONNEL 183 (63) 0 12 (4: 1

HEALTH PHYSICS PERSOHNEL~ 5 2 (20) 0 8 6 (401
138 (60)1

25.780 0.000 49.217 74.997
SUPERVISORY PERSONHEL 190 (61:1 5 6 (20) 279I;88? 525(169. 56.893 8.163 35.794 100.850
ENGINEERING PERSONNEL 120 (42'' 25 (8) 32 L18'' 177 (64' 16.372 1.726 7.7P'. _. 25,881s

226(U) 799 005 - 1781 f 642' 235.426 30.092 217.$94 485.129GRAND TOTAL 756 (246 t

Workers may be counted in rnore than one category. Numbers in parentheses are total num'bers of individuals.

. . ~ -
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' APPENDIX C-

HUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTION-.

PLANT: INDIAN POINT 3 (PWR) 1983
NUMBER OF PERSONNEL D100 M-REM) TO'' AL MAN-RE%

STATION UTILITY CONT RACT TOTAL STATION UTILI''Y coi ''RACT TOTAL_HJgK 8 JOB FUNCTION EMPt0YEES EMPLOYEES 8 OT iERS PERSONS EMPLOYEES EMPLOYEES a C '

NERS MAN-REMSRFACTOR OPERATIONS 4 SURV.
t1AINTENANCE PERSONNEL 5 0 -1 2.300 0.000 1.300
OPERATING PERSONNEL 18 0- 0 12.500 0.000 0.100
HEALTH PHYSICS PERSONNEL 14 0 11 10.200 0.100 - 4.400
SUPERVISORY PERSONNEL 4 0 0 1.000 0.000 0. 100
ENGINEERING PERSONNEL 2 1 3 2.900 0.500 1.400

TOTAL 43 1 15 59 28.900 0.600 7.300 36.800

EDUTINE MAINTENANCE
. MAINTENANCE PERSONNEL .12 0 14 6.200 0.000 9.900' ,

CPERATING PERSONNEL 4 0 0 2.000 0.000 0.100
. HEALTH PHYSICS PERSONNEL 10 0 30- 9.000 0.000 25.600

SUPERVISORY PERSONNEL 1 0- 0 0.200 0.000 0.100' ENGINEERING PERSONNEL 0 0 0 0.200 0.400 0.100
TOTAL 27 0 44 71 17.600 0.400 35.800 53.800

11-3ERVICE INSPECTION
MAINTENANCE PERSONNEL 1 0 24 1.300 0.000 15.600
0PERATING PERSONNEL 2 0 2 3.100 0.000 0.700
HEALTH PHYSICS PERSONNEL 4 0 1 1.500 0.000 0.S00
SUPERVISORY PERSONNEL 2- 0 0 4.000 0.100 0.200i

ENGINEERING PERSONNEL 7 1 6 8.200 1.500 2.300
TOTAL 16 1 33 50 18.100 1.600 19.300 39.000

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 43 0' 339 22.300 0.000 399.700

$ OPERATING PERSONNEL 11 0 5 3.600 0.000 5.600
'

HEALTH PHYSICS PERSONNEL 8 0 14 2.700- 0.000 4.100
SUPERVISORY PERSONNEL 8 0 3- 3.100 0.000 1.300' ENGINEERING PERSONNEL 10 0 '3 6.100 0.800

_ 412.700 451.300
'2.000

TOTAL 80 0 364 444 37.800 0.800

WASTE PROCESSING
-MAINTENANCE PERSONNEL. 3 0 3 1.300 0.000 2.500

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 2 0 1 2.600 0.000 0.300 iSUPERVISORY PERSONNEL 0~ O O 0.000 0.000 0.100
ENGINEERINLP ER SONNEL 0 0 0 0.000 0.000 0.000

TOTAL 5 0- 4 9 3.900 0.000 2.900 6.800 ;

'

REFUELING,

MAINTENANCE PERSONNEL .0 0 0 0.000 0.000 0.000
<0PERATING PERSONNEL

.
0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0

_ 0.000 0.000 0.000
TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 64 0 381 445 33.400 0.000 429.000 462.400
OPERATING PERSONNEL 35 0 7 42 21.200 0.000 6.500 27.700
HEALTH PHYSICS PERSONNEL 38 0 57 95 26.000 0.100 34.900 61.000
SUPERVISORY PERSONNEL 15 0 3 18 8.300 0.100 1.800 10.200

',

ENGINEERING PERSONNEL 19 2 12 33 17.400 3.200 5.800 26.400-

GRAND TOTAL 171 2 460 633 106.500 3.400 478.000 587.700,

- - - - . - - - ___-
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1 APPENDIX C
HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION,

PLANT: KEW4UNEE (PWR) 1983
NUMBER OF PERSONNEL (>100 M-REM) T0"Al MAN-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILI'Y CONTRACT TOTAL
RRj( 8 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYl!ES 8 OTHERS MAN-REMS

_RE ACTOR OPER AT I0t[$ 8 SURV.
MAINTENANCE PERSONNEL. 6 0 14 2.494 0.000 3.081
OPERATING PERSONNEL 9 0 1 2.785 0.000 0.147
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 5 0 0 0.808 0.000 0.000
ENGINEERING PERSONNEL 4 1 1 0.172 0.000 0.080

TOTAL 24 1 16 41 6.259 0.000 3.308 9.567

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 38 15 58 7.414 4.831 12.073
OPERATING PERSONNEL 9 0 4 1.728 0.000 1.240
HEALTH PHYSICS PERSONNEL 20 0 10 9.770 0.000 7.983
SUPERVISORY PERSONNEL 3 0 12 0.118 0.000 2.047
ENGINEERING PERSONNEL 3 1 3 0.210 0.000 1.362

TOTAL 73 16 87 176 19.240 4.831 24.705 48.776

IN-SERVICE' INSPECTION
MAINTENANCE PERSONNEL 2 0 56 0.306 0.000 27.843
OPERATING PERSONNEL 0 0 7 0.000 0.000 0.496
HEALTH PHYSICS PERSONNEL D 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 1 0 1 0.222 0.000 0.000
ENGINEERING PERSONNEL 1 0 0 0.003 0.000 0.000

TOTAL 4 0 64 68 0.531 0.000 28.339 28.870

$_PACIAL MAINTENANCEP
MAINTENANCE PERSONNEL 36 12 103 3.221 0.698 50.280

*

D OPERATING PERSONNEL 2 0 1~ 0.001 0.000 0.039
HEALTH PHYSICS PERSONNEL 5 0 0 0.114 0.000 0.000
SUPERVISORY PERSONNEL 1 0 4 0.046 0.000 1.678

JNGINEERING PERSONNEL ^3 4 3 0.083 1.527 1.425
TOTAL 47 16 111 174 3.465 2.225 53.422 59.112

. WASTE PROCESSING
MAINTENANCE PERbONNEL 16 7 7 0.432 0.049 1.368
OPERATING PERSONNEL 2 0 1 3.152 0.000 0.596
HEALTH PHYSICS PERSONNEL 5 0 0 0.880 0.000 0.000
SUPERVISORY PERSONNEL 1 0 0 0.054 0.000 0.000

ENGINEER [NG PERSONNEL 0 0 0 0.000 0.000 0.000
TOTAL 24 7 8 39 4.518 0.049 1.964 6.531

REFUELING
MAINTENANCE PERSONNEL 28 11 11 2.289 1.463 6.929
OPERATING PERSONNEL 3 0. 2 0.106 0.000 0.672
HEALTH PHYSICS PERSONNEL 3 0 0 0.564 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 1 0 0 0.068 0.000 0 0002

TOTAL 35 11 13 59 3.027 1.463 7.601 12.091

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 126 45 249 420 16.'156 7.041 101.574 124.771
OPERATING PERSONNEL 25 0 16 41 7.772 0.000 3.190 10.962
HEALTH PHYSICS PERSONNEL 33 0 to 43 11.328 0.000- 7.983 19.311
SUPERVISORY PERSONNEL 11 0 17 28 1.248' O.000 3.725 4.973

ENGINEERIllG PERSONNEL 12 6 7 25 0.536 1.527 2.867 4.930
GRAND TOTAL 207 51 299 557 37.040 8.568 119.339 164.947

*

Workers may be counted in more than one category.
,

- . _ _ _ _



APPENDIX C
HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIOH

PLANT: LACROSSE (BWR) 1983
NUMBER OF PERSONNEL (>100 M-REM TOTAL MAN-REM 1STATION UTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTAL

WORK 4 JOB FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES & 6THERS MAH-REMS
REACTOR OPERATIONS S SURV.

MAINTENANCE PERSONNEL 1 0 0 0.16 1 0.000 0.247
OPERATING PERSONNEL 21 0 0 61.608 0.000 0.000
HEALTH PHYSICS PERSONNEL 8 0 0 20.010 0.000 0.000
SUPERVISORY PERSOHHEL 22 0 0 16.617 0.000 0.000
ENGINEERING PERSONNEL 6 0 0 4.496 0.000 0.000

TOTAL 58 0 0 58 102.892 0.000 0.247 103.139

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 20 12 3 57.226 20.182 1.796
OPERATING PERSONNEL 21 0 0 14.826 0.000 0.000
HEALTH PHYSICS PERSONNEL 4 0 0 0.841 0.000 0.000
SUPERVISORY PERSONNEL 9 0 0 7.504 0.000 0.120
ENGINEERING PERSONNEL 6 0 0 7.043 0.000 0.014

TOTAL 60 12 3 75 87.440 20.182 1.930 109.552

IN-SE8VICE INSPECTION
MAINTENANCE PERSONNEL 1 0 7 0.555 0.043 17.810
OPERATING PERSONNEL 0 0 0 0.089 0.000 0.000
HEALTH PHYSICS PERSOHHEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 6 0 3 5.079 0.000 4.295
ENGINEERING PERSONNEL 2 0 2 0.656 0.000 0.429

TOTAL 9 0 12 21 6.379 0.043 22.534 28.956

$PECIAL MAINTENANCE
NAINTENANCE PERSONNEL 16 7 6 16.275 6.478 1.520e

m OPERATING PERSONNEL 12 0 'O 3.467 0.000 0.000
HCALTH PHYSICS PERSONNEL 4 0 0 0.621 0.000 0.000
SUPT'VISORY PERSONNEL to 0 2 5.065 0.000 0.68S
ENGINEERING PERSONNEL 2 0 3 0.957 0.000 3.537

TOTAL 44 7 11 62 26.385 6.478 5.745 38.608

RASTE PROCESSING
MAINTENANCE PERSONNEL 8 2 0 2.568 0.819 0.000
OPERATING PERSONNEL 6 0 0 2.997 0.000 0.000
HEALTH PHYSICS PERSONNEL 7 0 0 4.174 0.000 0.000
SUPERVISORY PERSONNEL 3 0 0 4.699 0.000 0.000
ENGINEERING PERSONNEL 3 0 0 1.978 0.000 0.000

TOTAL 27 2 0 29 16.416 0.819 0.000 17.235

Eff.VE LNG
MAINTENANCE PERSONNEL 7 6 0 1.960 2.489 0.000
OPERATING PERSONNEL 18 0 0 4.491 0.000 0.000
HEALTH PHYSICS PERSONNEL 4 0 0 0.944 0.000 0.000
SUPERVISORY PERSONNEL 9 0 0 5.010 0.000 0.000
ENGINEERING PERSONNEL 3 0 2 2.225 0.000 0.292

TOTAL 41 6 2 49 14.630 2.489 0.292 17.411
'

TOTAL BY JOB FUNCTTON
MAINTENANCE PERSONNEL 5 3 (20) 2 7 (12) 16(7) 9 6 (39) 78.745 30.011 21.373 130.129
OPERATING PERSONNEL 7 8 (21) 0 0 7 8 (21) 87.478 0.000 0.000 87.478
HEALTH PHYSICS PERSONNEL 27 (8) 0 0 27 (8) 26.590 0.000 0.000 26.590
SUPERVISORY PERSONNEL 5 9 (22) 0 5 (3 6 4 (25) 43.974 0.000 5.103 49.077
ENGINEERING PERSONNEL 22 (6) 0 7 (3 29 (9) 17.355 0.000 4.272 21.627

, GRAND TOTAL 239(77) 2 7 (12) 2 8 (13) 294(102) 254.142 30.011 30.748 314.901
*
Workers may be counted in more than one category. Numbers in parentheses are total numbers of indmduals.
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APPENDlX C . ;

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND' JOB FUNCTION
*

PLANTS MAINE YANKEE (PWR) 1983
N.MBER OF PERSf1NNEL (>100 1-REM) TO''AL MAN-REN , ,

'STATIOo UTILI"Y CONT TACT TOTAL STATION UTILI''Y col ''RACT- 10TAL'+

""K 8 JOB FUNCTION EMPLOYELS EMPLOYMES & OT 4ERS PERSONS EMPLOYEES EMPLOYl!ES & ''NERS MAN-REMS

f -REACTOR OPERATIONS S SURV.
~0.000 0.705

.

''

NAINTENANCE PERSONNEL 3 0 3 1.640''

i OPERATING PERSONNEL 33 0 0 11.528 -0.000 0.018
NEALTH PHYSICS PERSONNEL '15 0 2 7.420 0.000 .8.785

SUPERVISORY PERSOMMEL 11 0' 0 4.750 0.010 '8.430 - i

ENGINEERING PERSONNEL 13 0 9 3.740- 0.000 5.270

TOTAL 75 0 14 89 29.070 0.010 7.200 36.280 i

ROUTIME MAINTENANCE
RAINTENANCE PER5ONNEL 25 8' 118 23.012 0.000 50.984'

*

OPERATING PERSONNEL 15 0 0 4.110 4.000 0.000
+

i NEALTH PHYSICS PERSONNEL - 5 0 0 1.390 0.000 0.000
*

SUPERVISORY PERSONNEL. 29- 0 0 19.550 8.015 0.290
'

'ENGINFFRING PERSONNEL 7 0 7 2.260 0.000 2.160
i

TOTAL 81 0 125 206 50.322 0.015 53.434 103.771

%fC' JCE INSPECT,IO.N 0.420CE PERSOMeL 0 0 i .....e .....
. 0.OPERATING ,ERSONNEt 0 0 0 0.0.. ......

HEALTH PHYSICS PERSONNEL -8 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 ' O.000
ENGINEERING PERSOMMEL' S -0 0 0.005 0.000 0.035

TOTAL 0 0 1 1 0.005 0.000 0.455 0.460

! $;Al % 5 W H M "HEt
-

2 4 . 6 0.,40 . 0.. 2.5 5

0PERATING PERSONNEL 0 0 0 0.000 0.000 0.000
EHEALTH PHYSICS PERSONNEL: 0 0 0 0.020 0.000 0.000

i SUPERVISORY PERSONNEL 0- 0 0 0.105 0.088 0.000,

ENGINFERING PERSONNEL 8 0 0 0.045 0.000 0.015

TOTAL 4 0 6 10 1.110 0.000 2.600 3.710

MASTE PROCESSING+

RAINTENANCE PERSONNEL 1 0 2 0.405 0.000 0.495-

OPERATING PERSONNEL . 2 0 0 0.750 0.000 0.000i

-HEALTH PHYSICS PERSONNEL 't 0 0 0.580 0.000 0.000'

SUPERVISORY PERSONNEL 1 0 0 0.470 S.800 0.020
ENGINEERING PERSONNEL- 0 0 0 0.000 0.000 0.005 :

$

TOTAL 5 0 0 7 2.205 4.000 0.520 2.725 )

REFUELING =

MAINTENANCE PERSONNEL 0. 0 0 0.075 0.000 0.055,

4 - . OPERATING PERSONNEL 0- 0 0 0.005- 0.000 0.000
| .NEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000

SUPERVISORY PERSONNEL 0 0 -0 0.025 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.060 0.000 0.000

! TOTAL 0 0 0 0 0.165 0.000 0.055 0.220 ;
,..

,,

TOTAL BY' JOB FUNCTION''

MAINTENANCE PERSONNEL. 33 0 130 163 26.072 0.000 55.244 81.316

0PERATING PERSONNEL. ' 50 0 0 50 16.385 0.008 0.010- 16.395*

NEALTH PHYSICS PERSONNEL 21 0 2 23 9.410 0.000 0.785 10.195 !

SUPERVISORY PERSONNEL 41 0 0 41 24.900 0.825 0.740 25.665 :

ENGINEERING PERSONNEL 20 0 16 36L 6.110 0.000 7.485 13.595 i

o GRAND TOTAL 165 0 148 313 82.877 0.025 64.264 147.166 :
r

I
i

I4

l
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NUMBER OF PERSOHNEL AND MAN-REM BY WORK AND JOB FUNCTION.
PLANT: MCGUIRE (PWR) 1983

NUMBER OF PERSONNEL (>100 M-RFM) T0'Al MAN-RE W
STATION UTILITY CONTRAC'' TOTAL STATION UTILI"Y C0 "RACT ' TOTAL-i

_MQRK 4 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES ai:i''HERS MAN-REMSREACTOR OPERATIONS 8 SURV.
MAINTENANCE PERSONNEL. 93 11 47 2.550 0.105 1.000CPERATING PERSONNEL 74 214 8 5.235 2.615 0.265HEALTH PHYSICS PERSONNEL 85 1 63 11.750 0.020 13.090
SUPERVISORY PERSONNEL 5 0 0 0.330 0.000 0.000ENGINEERING PERSONNEL 30 11 9 0.810 0.245 0.215TOTAL 287 237 127 651 20.675 2.985 14.570 38.230

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 113 23 55 26.145 2.470 7.572
OPERATING PERSONNEL 76 352 17 8.105 63.275 2.005
HEALTH PHYSICS PERSONNEL 75 1 59 5.380 0.055 7.335
$UPERVISORY PERSONNEL 6 0 0 0.610 0.000 0.000
ENGINEERING PERSONNEL 47 25 47 6.980 2.205 1.893

TOTAL 317 401 178 896 47.220 68.005 18.805 134.030

IM-SERVICE INSPECTION
MAINTENANCE PERSONNEL 29 3 2 1.900 0.200 0.000
OPERATING PERSONNEL 7 74 2 0.085 9.090 0.110
HEALTH PHYSICS PERSONNEL 43 1 32 1.660 0.025 2.120
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000ENGINEERING PERSONNEL 30 7 14 1.775 0.340 5.025

TOTAL 109 85 50 244 5.420 9.655 7.255 22.330

iP_ECIAL MAINTENANCE
MAINTENANCE PERSONNEL 74 17 32 14.545 1.040 6.045

$ OPERATING PERSONNEL 43 312 11 3.065 177.984 1.235
HEALTH PHYSICS PERSONNEL 66 1 58 15.765 0.055 20.198
SUPERVISORY PERSONNEL 2 0 0 0.575 0.000 0.000ENGINEERING PERSONNEL 42 15 52 10.350 2.095 41.757

TOTAL 227 345 153 725 44.300 181.174 69.235 294.709

WASTE PROCESSING
MAINTENANCE PERSONNEL 49 3 41 1.545 0.040 15.435
OPERATING PERSOHNEL 28 58 6 2.075 0.790 1.375

-HEALTH PHYSICS PERSONNEL 67 0 48 10.400 0.000 1.867
SUPERVISORY PERSONNEL 3 0 0 1.655 0.000 0.000ENGINEERINC PERSOHNEL 12 0 1 0.100 0.000 0.005

TOTAL 159 61 96 316 15.775 0.830 18.682 35.287

REFUELING
MAINTENANCE PERSONNEL 54 1 15 20.095 0.200 0.310.

OPERATING PERSONNEL 25 40 4 1.805 3.795 0.340
HEALTH PHYSICS PERSONNEL 53 1 29 4.670 0.000 2.725

- SUPERVISORY PERSONNEL 3 0 0 1.545 0.000 0.000
ENGINEERING PERSONNEL 23 3 6 1.850 0.050 1.265

TOTAL 158 45 54 257 29.965 4.045 4.640 38.650

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 4 12 (1161 58 (20) 192 (551 662 L1911 66.780 4.055 30.362 101.197
OPERATING PERSONNEL 253 (80h 1050 (356L 48 i:20'l 13511:456'l 20.370 257.549 5.330 283.249

(lHEALTH PHYSICS PERSONNEL 389 (861 5 (0; 289 L63'' i 683i 1501 49.625 0.155 47.335 97.115
SUPERVISORY PERSONNEL 19 (6? O 19 (61 4.715 0.000 0.000 4.7150 (O'.' i

ENGINEERING PERSONNEL 184 (55 ' 61 (191 129 (651 374 (139' 21.865 4.935 50.160 76.960i

GRAND TOTAL 1257 (343 l 1174 GIN 658(203 3089(942 163.355 266.694 133.187 563.236' '

*
ldorters may be counted in more than one category. Numbers in parentheses are numbers of. individuals.

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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( APPENDlX C
NUnBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION.

! PLANT MILLSTONE 1 (BWR) 1983
| MUMBER OF PERSONNEL (>100 M-REM) TOT AL MAN-REPS
i STATION UTILITY CONTRACT TOTAL STATION UTILITY cot "RACT TOTAL

j WORK 8 JCB FUNCTION EMPLOY.EES EMPLOYEES 8 OTHERS PERSONS EMPLOYEES EMPLOYEES 8 0"NERS MAN-REMS
; REACTOR OPERATIONS & SURV.

NAINTENANCE PERSONNEL 19 0 1 7.660 0.120 0.460'

I OPERATING PERSONNEL 51 0 0 48.560 0.000 0.130.
HEALTH PHYSICS PERSONNEL 22 0 4 8.690 0.010 1.840
SUPERVISORY PERSONNEL 1 0 0 0.130 0.000 0.050
ENGINEERTNG PERSONNEL 3 0 0 1.040 0.200 0.200

TOTAL 96 0 5 tot 66.080 0.330 2.680 69.090

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 52 1 1 ' 17 50.610 0.600 6.160
OPERATING PERSONNEL 16 0 3 4.710 0.000 2.430
HEALTH PHYSICS PERSONNEL 15 0 9 7.470 0.010 3.660
SUPERVISORY PERSONNEL 0 0 1 0.010 0.000 0.190
ENGINEER [MG PERSONNEL 9 9 2 2.420 3.060 1.170

TOTAL 92 to 32 134 65.220 3.670 13.610 82.500

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 0 0 0 0.100 0.000 0.110
OPERATING PERSONNEL 0 0 0 0.060 0.000 0.030
HEALTH PHYSICS PERSONNEL 0 0 0 0.200 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENOINEERING PERSONNEL 2 0 2 0.800 0.270 0.380

TOTAL 2 0 2 4 1.160 0.270 0.520 1.950

SPECIAL MAINTENANCE
MA1HTENANCE PERSONNEL 34 33 134 14.410 17.400 53.120

33 OPERATING PERSONNEL 3 0 7 0.970 0.010 2.320
HEALTH PHYSICS PERSONNEL 14 0 3 5.540 0.010 1.020
SUPERVISORY PERSONNEL 0 0 2 0.000 0.000 0.740
ENGINEERING PERSONNEL 4 3 4 1.460 2.030 1.360

TOTAL 55 36 150 241 22.330 19.450 58.560 100.390

HASTE PROCESSTNG
MAINTENANCE PERSONNEL 3 0 8 0.630 0.000 3.920
OPERATING PERSONNEL 7 0 0 1.840 0.000 0.000
HEALTH PHYSICS PERSONNEL 6 0 5 2.950 0.000 1.460
SUPERVISORY PERSONNEL 0- 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 'O 0 0.250 0.000 0.010

TOTAL 16 0 13 29 5.670 0.000 5.390 11.060

EffGELING
MAINTENANCE PERSONNEL 2 0 2 0.630 0.000 0.000
OPERATING PERSONNEL- 1 0 1 0.260 0.000 0.040
HEALTH PHYSICS PERSONNEL 0 0 0 0.270 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 2 0 0.250 0.910 0.060

TOTAL 3 2 3 8 1.410 0.910 0.100 2.420

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 110 34 162 306 74.040 18.120 63.770 155.930
OPERATING PERSONNEL 78 0 11 89 56.400 0.010 8.950 61.360
HEALTH PHYSICS PERSONNEL 57 0 21 78 25.120 0.030 7.980 33.130
SUPERVISORY PERSONNEL 1 0 3 4 0.140 0.000 0.980 1.120
ENGINEERING PERSDNNEL 18 14 8 40 6.220 6.470 3.180 15.870

GRAND TOTAL 264 48 205 517 161.920 24.630 80.860 267.410
*
Workers may be counted in more than one category.
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APPENDIX C

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIONPLANT:, MILLSTONE 2 (PWR) 1983
NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-RQ1$

STA' TION UTILITY CONTRACT TOTAL STATION UTILITY C0jilE_A_CT TOTAL
M RK $_)DB FUNCTION EM9LOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES & OTHERS MAN-RENSREACTOR OPERATIONS 4 SURY.
MAINTENANCE PERSONNEL 9 0 11 4.320 0.960 6.720
0FERATING PERSOHNEL 54 0 2 48.730 0.030 0.910
HEALTH PHYSICS PERSONNEL 24 3 78 18.090 1.060 98.110
SUPERVISORY PERSONNEL 0 0 0 0.100 0.030 0.030
ENGINEERING PERSONNEL 11 5 2 5.290 2.030 1.440

TOTAL 98 8 93 199 76.530 4.110 107.210 187.850

ROUTINE MAINTENANCE
NAINTENANCE PERSONNEL 70 22 205 75.970 5.800 80.320
GPERATING PERSONNEL 19 0 1 6.090 0.000 0.650
HEALTH PHYSICS PERSONNEL 2 1 15 1.040 0.220 5.770
SUPERVISORY PERSONNEL 0 0 1 0.000 0.020 0.450
ENGINEERING PERSONNEL 9 11 15 4.390 4.010 7.950

TOTAL 100 34 237 371 87.490 10.050 95.140 19?.680

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 13 0 222 4.770 0.170 233.450
OPERATING PERSONNEL 1 0 5 0.620 0.000 2.580
HEALTH PHYSICS PERSONNEL 3 0 10 2.050 0.000 4.070
SUPERVISORY PERSONNEL 0 0 2 0.000 0.000 1.650
ENGINEERING PERSONNEL 3 7 47 1.450 3.270 56.730

TOTAL 20 7 286 313 8.890 3.440 298.480 310.810

iPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 69 33 574 65.130 12.480 669.610

$ OPERATING PERSONNEL 17 0 73 4.630 0.020 79.000
HEALTH PHYSICS PERSONNEL 7 1 26 2.880 0.220 17.070
SUPERVISORY PERSONNEL 0 0 12 0.100 0.060 5.730
ENGINEERIHG PERSONNEL 17 30 263 7.450 13.950 382.340

TOTAL 110 64 948 1122 80.190 26.750 1153.750 1260.670

WASTE PROCESSING
MAINTENANCE PERSONNEL 0 0 29 0.180 0.000 20.040
OPERATING PERSONNEL 10 0 0 3.190 0.000 0.040
HEALTH PHYSICS PERSOHNEL 6 0 16 7.990 0.020 11.320
SUPERVISORY PERSOHHEL 0 0 0 0.000 0.000 0.030
ENGIMEERING PERSONNEL 0 0 2 0.140 0.030 0.530

TOTAL 16 0 47 63 11.500 0.050 31.940 43.490

REFUELING
MAINTENANCE PERSONNEL 68 8 22 45.880 5.320 10.260
OPERATING PERSONNEL 22 0 1 5.590 0.040 0.290
HEALTH PHYSICS PERSONNEL 0 0 to 0.010 0.000 3.480
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSOHNEL 7 0 29 2.070 0.200 8.270

TOTAL 97 8 62 167 53.550 5.560 22.500 81.410

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 229 63 1063 1355 196.250 24.730 1020.400 1241.380
OPERATING PERSONNEL 123 0 82 205 68.850 0.090 83.450 152.390
HEALTH PHYSICS PERSONNEL 42 5 155 202 32.060 1.520 139.820 173.400
SUPERVISORY PERSONNEL 0 0 15 15 0.200 0.110 7.890 8,200
ENGINEERING PERSONNEL 47 53 358 458 20.790 23.490 457.260 501.540

GRAND TOTAL 441 121 1673 2235 318.150 49.940 1708.820 2076.910
*Norkers may be counted in more than one category.
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HUMBER OF PERS0HNEL AND MAN-REM BY WORK AND JOB FUNCTION
PLANT:f ONTICELLO (BWR) 1983M

WUMBER OF PERSONNEL (>100 M-REM) TOTAL MAH-RENS
STATI )H UTILITY CONTRACT TOTAL STATION UTILITY "0NTRACT TOTAL

_MORK 8' JOB FUNCTION EMPLOY EES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES 8 OTHERS MAN-REMS

REACTOR OPERATIONS & SURV.
MAINTENANCE PERSONNEL 39' 28 38 9.102 1.546 0.310
OPERATING PERSONNEL 46 0 0 20.384 0.000 0.000
HEALTH PHYSICS PERSOHNEL 17 17 5 7.283 0.000- 0.965

SUPERVISORY PERSOHNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 16 7 24 3.4 14 0.828 4.242

TOTAL 118 52 67 237 40.183 2.374 5.517 48.074

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 39 31 22 15.813 8.700 2.988
OPERATING PERSONNEL 29 0 0 2.021 0.000 0.000

HEALTH PHYSICS PERSONNEL 13 13 6 2.201 0.000 1.981
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 14 2 12 1.113 0.335 1.995

TOTAL 95 46 40 181 21.148 9.125 6.964 37.237

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 1 0 0 0.004 0.000 0.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000

SUPERVISORY PERSOHNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 1 0 1 0.016 0.000 0.000

TOTAL 2 0 1 3 0.020 0.000 0.000 0.020

SPECIAL MAINTENANCE **'
, MAINTENANCE PERSONNEL 0 21 23 0.000 0.873 4.045
w OPERATING PERSONNEL 1 0 0 0.005 0.000 0.000

HEALTH PHYSICS PERSONNEL 1 1 0 0.022 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 2 22 23 47 0.027 0.873 4.045 4.945

WASTE PROCESSING
MAINTENANCE PERSONNEL 28 18 0 3.939 1.424 0.000

OPERATING PERSONNEL 41 0 0 2.703 0.000 0.000
HEALTH PHYSICS PERSONNEL 9. 9 3 0.880 0.000 0.152

SUPERVISORY PERSOHHEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 5 G 3 0.359 0.000 2.898

TOTAL 83 27 6 116 7.881 1.424 3.050 12.355

REFUELING
MAINTEHANCE PERSONHEL 0 0 0 0.000 0.000 0.000

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSOHNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSOHNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

JAIAL BY JOB FUNCTION
MAINTENANCE PERSOHNEL 107 98 83 288 28.858 12.633 7.343 48.834

OPERATING PERSONNEL 117. 0 0 117 25.113 0.000 0.000 25.113
HEALTH PHYSICS PERSONNEL 40 40 14 94 10.386 0.000 3.098 13.484

SUPERVISORY PERSOHNEL 0 0 0 0 0.000 0.000 0.000 0.000
ENGINEERING PERSONNEL 36 9 40 85 4.902 1.163 9.135 15.200

GRAND TOTAL 300 147 137 584 69.259 13.796 19.576 102.631
*Workers may be counted in more than one category.

Includes torus mods., installation of combustable gas control system, turbine building addition and maintenance performed in primary containment during shutdown.**

,
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APPENDIX C
HUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTION

PLANT:fNINE MILE POINT (BWR) 1983
NUMBER OF PERSONNEL (>100 M-REM) T0'AL MAN-RE E

_iTATION UTI LITY CONTRACT TOTAL STATION UTILI"Y C04'RACT TOTAL
JQfK 8 JOB FUNCTION EMPLOYEES EttPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES aiT'HERS MAN-REMS

REACTOR OPERATJONS S SURV.
MAINTENANCE PERSONNEL .137 23 67 11.316' O.634 2.317
OPERATING PERSONNEL 171 22 135 13.121 0.643 4.202
HEALTH PHYSICS PERSONNEL 57 2 25 8.268 0.166 3.611
SUPERVISORY PERSONNEL 34 0 9 3.851 0.000 0.177
ENGINEERING PERSONNEL 16 16 37 0.705 0.112 1.280-

TOTAL 415 63 273 75t 37.261 1.555 11.587 50.403

ifjuTINE MAINTENANCE'
MAINTENANCE PERSONNEL 122 11 106 23.096 0.219 6.529
OPERATING PERSONNEL 75 to 67 2.872. 0.177 3.780
HEALTH PHYSICS PERSONNEL 38 1 17 2.884 0.076 1.552
SUPERVISORY PERSONNEL 14- 0 8 0.690 0.000 1.851
ENGINEERING PERSONNEL 19 8 23 0.664 0.171 1.720

TOTAL 268 30 221 519 30.206 0.643 15.432 46.281

IN-SERVICE INSPECTJpH
MAINTENANCE PERSONNEL 38. 3 20 2.963 1.585 1.842
OPERATING PERSONNEL 15 0 28 0.302 0.000 3.389
HEALTH PHYSICS PERSONNEL 11 0 5 0.119 0.000 0.330
SUPERVISORY PERSONNEL 6 0 5 0.235 0.000 0.285
ENGINEERING PERSONNEL 4 3 15 0.061' O.030 2.516

TOTAL 74 6 73 153 3.680 1.615 8.362 13.657

SPECIAL MAINTENANCE
MAIh1ENANCE PERSONNEL 752 98 855- 114.038 12.838 366.661

$ OPERATING PERSONNEL 439 39 450 20.767 0.658 89.748
HEALTH PHYSICS PERSONNEL 205 2 87 21.685 0.026 12.381
SUPERVISORY PERSONNEL 99 0 38 6.896 0.000 4.521
ENGINEFD NG PERSONNEL 89 42 156 7.622 't.503 43.256

1 '1 A L 1584 18 1 1586 3351 171.008 15.025 516.567 702.600

[MSTE PROCESSING
MAINTENANCE PERSONNEL 88 7 33 8.355 0.490 1.810
OPERATING PERSONNEL 45 1 46 4.415 0.304 19.084
HEALTH PHYSICS PERSONNEL 39 0 32 5.260 0.000 8.866
SUPERVISORY PERSONNEL 6 0 5 0.239 0.000 1.272
ENF,INEERING PERSONNEL 9 2 11 0.050 0.006 1.740

TOTAL 187 to 127 324 18.319 0.800 32.772 51.891

BEFUELING-
MAINTENANCE PERSONNEL 77 4 11 4.684 0.055 0.087
OPERATING PERSONNEL 50 1 32 2.863 0.001 0.573
HEALTH PHYSICS PERSONNEL 30 1 5 0.824 0.005 0.116
SUPERVISORY PERSONNEL 23 0 4 0.765 0.000 0.086
FNGINEERING PERSONNEL 13 4 9 0.230 0.012 0.137

TOTAL 193 to 61 264 9.366 0.073 0.999 10.438

-TOTAL BY JOR FUNCTION
MAINTENANCE PERSONNEL 1214 146 1092 2452 164.452 15.821 379.246 559.519
OPERATING PERSONNEL 795 73 758 1626 44.340 1.783 120.776 166.899
HEALTH PHYSICS PERSONNEL- 380 6 171 557 39.040 0.273 26.856 66.169
SUPERVISORY PEP,SONNEL 182 0 69 251 12.676 0.000 8.192 20.868
ENGINEERING PERSONNEL 150 75 251 476 9.332 1.834 50.649 61.815

GRAND TOTAL 2721 300 2341 5362 269.840 19.711 585.719 875.270
*
Workers may be counted in more than one category.

|
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APPENDlX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

PLANT: NORTH ANNA 1.2 (PWR) 1983.
T0"At MAN-REM 9NUMBER OF PEEjLONNEL (>100 M-REjn

STATION UTILITY CONTRACT TOTAL STATION UTILI''Y CON''RACT TOTAL

WORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES & 0"HERS MAH-REMS
|

MAINTENANCE PERSONNEL 162 15 177 14.607 0. 170 15.477- |
REACTOS OPERATIONS 8 SURV.

OPERATING FERSONNEL 224 5 11 42.961 0.032 3.674

HEALTH PHYSICS PERSONNEL 49 0 73 40.191 0.000 5.468

$UPERVISORY PERSONNEL 42 1 5 2.453 0.002 0.054

ENGINEERING PERSONNEL 41 13 42 0.833 0.274 0.543

TOTAL 518 34 308 860 101.045 0.478 25.216 126.739

MAINTENANCE PERSONNEL 150 17 227 121.046 3.004 42.880. ROUTINE MAINTENANCE

OPERATING PERSONNEL 116 0 18 28.881 0.000 2.871

HEALTH PHYSICS PERSONNEL 41 1 73 15.244 0.010 22.672

SUPERVISORY PERSONNEL 22 2 1 2.555 0.407 0.125

ENGINEERING PERSONNEL 19 7 39 0.651 0.065 2.967

TOTAL 348 27 358 733 168.377 3.486 71.515 243.378

MAINTENANCE PERSONNEL 31 2 73 2.109 0.085 39.547IN-SERVICE INSPECTION

OPERATING PERSONNEL 15 0 3 0.481 0.000 0.038

HEALTH PHYSICS PERSONNEL 8 0 30 0.255 0.000 3.838

$UPERVISORY PERSONNEL 1 0 1 0.052 0.000 0.010

ENGINEERING PERSONNEL 3 2 4 0.171 0.110 0.143

TOTAL 58 4 111 173 3.068 0.195 43.576 46.839

MAINTENANCE PERSONNEL 71 9 276 13.327 0.579 104.225SPECIAL MAINTENAfCE

$ OPERATING PERSONNEL 30 1 4 4.866 0.010 0.403

HEALTH PHYSICS PERSONNEL 27 0 36 5.579 0.000 8.038

SUPERVISORY PERSONNEL 5 0 1 0.426 0.000 9.335

ENGINEERING PERSONNEL 17 4 15 0.917 0.030 4.288

TOTAL 150 14 332 496 25.115 0.619 126.289 152.023

MAINTENANCE PERSONNEL 42 1 72 6.230 0.172 14.411WASTE PROCESSING

OPERATING PERSONNEL 55 0 0 14.048 0.000 3.617

HEALTH PHYSICS PERSONNEL 36 0 35 15.362 0.000 1.295

$UPERVISORY PERSONNEL 5 1 0 1.416 0.015 0.000

ENGINEERING PERSONNEL 6 1 0 0.188 0.005 0.000

TOTAL 144 3 107 256 37.244 0.192 19.323 56.759

MAINTENANCE PERSONNEL 53 3 17 17.087 1.009 0.683Rf[j]1 LING

OPERATING PERSONNEL 43 1 2 3.135 0.011 0.070
|

HEALTH PHYSICS PERSONNEL 14 0 30 0.835 0.000 2.200'

SUPERVISORY PERSONNEL 7 3 0 0.459 0.112 0.000

ENGINEERLNG PERSONNEL 4 7 13 0.135 0.274 1.411

TOTAL 121 14 62 197 21.651 1.406 4.364 27.421

MAINTENANCE PERSONNEL 509 47 842 1398 174.406 5.019 217.223 396.648TOTAL BY JOB FUNCTION

OPERATING PERSONNEL 483 7 38 528 94.372 0.053 10.673 105.098

HEALTH PHYSICS PERSONNEL 175 1 277 453 77.466 0.010 43.511 120.987

SUPERVISORY PERSONNEL 82 7 8 97 7.361 0.536 9.524 17.421

ENGINEERING PERSONNEL 90 34 113 237 2.895 0.758 9.352 13.005

GRAND TOTAL 1339 96 1278 2713 356.500 6.376 290.283 653.159

*Workers may be counted in more than one category.
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

PLANT: OCONEE 1.2.3 (PWR) 1983
NUMBER OF PE RSONNEL (>100 M-REM) T0"At MAN-REMS

STATION UTI .ITY CONTRACT TOTAL STATION UTILI''Y CON''RACT TOTAL
_FSRK 8 JOB FUNCTIDH EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYliES & 0''HERS MAN-REMS

REACTOR OPERATIONS & SURV.
MAINTENANCE PERSONNEL 74 3 22 1.500 0.045 0.100
OPERATING PERSONNEL '144 45 6 57.555 1.690 0.680
HEALTH PHYSICS PERSONNEL 66 1 67 14.985 0.035 3.680
SUPERVISORY. PERSONNEL 6 0 0 0.470 0.000 0.000
ENGINEERING PERSONNEL 62 9 5 12.225 0.710 0.090

TOTAL 352 58 100 510 86.735 2.480 4.550 93.765

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 232 8 130 183.965 1.430 102.775
OPERATING PERSONNEL 130 278 4 27.010 86.990 0.250
HEALTH PHYSICS PERSONNEL 63 1 73 22.730 0.070 55.080
SUPERVISORY PERSONNEL 29 0 0 15.025 0.000 0.000
ENGINEERING PERSONNEL 75 12 29 13.245 1.530 14.025

TOTAL 529 299 236 1064 261.975 90.020 172.130 524.125

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 55 0 35 3.935 0.000 16.435
OPERATING PERSONNEL 8 121 1 0.125 43.125 0.055
HEALTH PHYSICS PERSONNEL 10 0 58 0.410 0.000 7.840
SUPERVISORY PERSONNEL 1 0 0 0.310 0.000 0.000
ENGINEERING PERSONNEL 53 6 50 14.060 2.825 27.830

TOTAL 127 127 144 398 18.840 45.950 52.160 116.950

}fLCIAL MAINTENANCE
MAINTENANCE PERSONNEL 181 9 100 51.805 2.010 43.105,

m OPERATING PERSONNEL 48 350 9 3.075 273.325 3.015
HEALTH PHYSICS PERSONNEL 33 0 65 3.665 0.000 17.640
SUPERVISORY PERSONNEL 6 0 0 0.740 0.000 0.000
ENGINEERING PERSONNEL 64 19 33 18.995 4.230 13.100

TOTAL 332 378 207 917 78.280 279.565 76.860 434.705

[[ASTE PROCESSING
MAINTENANCE PERSONNEL 41 0 43 2.570 0.000 7.705
OPERATING PERSONNEL 23 12 8 6.140 0.890 4.720
HEALTH PHYSICS PERSONNEL 29 0 22 10.335 0.000 2.775
SUPERVISORY PERSONNEL 1 0 0 0.070 0.000 0.000
ENGINEERING PERSONNEL 13 0 0 3.355 0.000 0.000

TOTAL 107 12 73 192 22.470 0.890 15.200 38.560

REFUELING
MAINTENANCE PERSONNEL 137 1 37 39.720 0.105 5.945
OPERATING PERSONNEL 108 37 2 14.635 3.075 0.050
HEALTH PHYSICS PERSONNEL 17 0 56 0.515 0.000 7.065
SUPERVISORY PERSONNEL 3 0 0 0.350 0.000 0.000
ENGINEERING PERSONNEL 27 2 18 3.150 0.255 2.260

TOTAL 292 40 113 445 58.370 3.435 15.320 77.125

TOTAL BY JOB rUNCTION
MAINTENANCE PERSONNEL 720(234) 21 (9) 367(175) 1108 (418) 283.495 3.590 176.065 463.150
OPERATING PERSONNEL 461(150) 843(397) 30 (21) 1334 (568) 108.540 409.095 8.770 526.405
HEALTH PHYSICS PERSONNEL 218 (66) 2 (1) 341 (77) 561 (144) 52.640 0.105 94.080 146.825

477 (201)1
46 (29 16.965 0.000 0.000 16.965SUPERVISORY PERSONNEL 4 6 (29) 0 0

ENGINE 57?ING PER1QNNEL 294 (96) 48 (24) 135 (81) 65.030 9.550 57.J05 131.885
' GRAND TOTAL 1739(5751 914(431) 873(354) 3 5 26 ( IJbol 526.670 422.340 336.220 1285.230 **

Workers may be counted in more than or.e category. Numbers in parentheses are total numbers of individuals.

NRC mandated work contributed 57 man. rems.
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APPENDIX C

HUMBER OF PERSONNEL AND MAM-REM BY WORK AND JOB FUNCTION
PLANY ' OYSTER CREEK (BWR) 1983 TOTAL MAN-REMS

NUMBER OF PERSONNEL (>100 M-REM)
STATION UTILITY CONT RAC" TOTAL STATION UTILITY CONTRACT TOTAL

WORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES & 01 4ERS PERSONS EMPLOYEES EMPLOYEES & OTHERS MAN-REMS

RfAGIDR OPERATIONS 8 SURV. 10.943 1.232 31.901
MAINTENANCE PERSONNEL 104 35 328

OPERATING PERSONNEL 111 1 5 13.533 0.050 0.510

HEALTH PHYSICS PERSONNEL 14 0 7 1.010 0.000 0.230

SUPERVISCRY PERSONNEL 29 0 0 1.778 0.000- 0.000

ENGINEERING PERSONNEL 23 0 11 2. 177 0.000 2.848

TOTAL 281 36 351 668 29.441 1.282 35.489 66.212

MAINTENANCE PERSONNEL 197 46 1991 96.971 3.944 714.446ROUTINE MAINTENANCE

DPERATING PERSONNEL 167 1 22 49.246 0.220 3.537

HEALTH PHYSICS PERSONNEL 58 0 136 59.408 0.000 88.573

SUPERVISORY PERSONNEL 71 1 0 8.761 0.044 0.000

ENGINEERING PERSONNEL 60 0 35 4.510 0.000 5.274

TOTAL 553 48 1284 1885 218.896 4.208 811.830 1054.934

MAINTENANCE PERSONNEL 29 2 244 1.040 0.000 177.000IN-SERVICE INSPECTION

OPERATING PERSONNEL 20 0 1 4.411 0.000 0.090

HEALTH PHYSICS PERSONNEL 8 0 13 0.475 0.000 0.355

SUPERVISORY PERSONNEL 2 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 4 0 6 0.375 0.000 0.F63

TOTAL 63 2 264 329 6.301 0.000 178.308 184.609

MAINTENANCE PERSONNEL 152 51 1321 51.531 17.764 793.379SPECIAL MAINTENANCE

43 OPERATING PERSOMMEL 94 1 10 14.124 0.503 2.027

" HEALTH PHYSICS PERSONNEL 40 0 105 23.368 0.000 43.085

SUPERVISORY PERSONNEL 32 1 0 3.696 0.082 0.000

ENGINEERING PERSONNEL 29 0 18 2.686 0.000 3.537

TOTAL 347 53 1454 1854 95.405 18.349 842.028 955.782

~ MAINTENANCE PERSONNEL 80 1 152 2.512 0.000 27.593WASTE PROCESSING

OPERATING PERSONNEL 15 t 5 1.119 0.005 1.149

HEALTH PHYSICS PERSONNEL 22 0 29 1.952 0.000 3.008

SUPERVISORY PERSONNEL 8 0 0 0.482 0.000 0.000

ENGINEERING PERSONNEL 3 0 2 0.095 0.000 0.155

TOTAL 128 2 188 318 6.160 0.005 31.905 38.070

P.AINTENANCE PERSONNEL 82 5 50 13.763 0.004 1.598REFUELING

OPERATING PERSONNEL 68 0 1 5.222 0.000 0.068

HEALTH PHYSICS PERSONNEL 18 0 19 0.767 0.000 0.945

SUPERVISORY PERSONNEL 14 0 0 1.797 0.000 0.000

ENGINEERING PERSONNEL 12 0 0 0.673 0.000 0.000

TOTAt 194 5 70 269 22.222 0.004 2.611 24.837

MAINTENANCE PERSONNEL 644(207) 140(52) 3186 (1533) 3970(1792) 176.760 22.944 1745.917 1945.621TOTAL BY JOB FUNCTION

OPERATING PER$0NNEL 475(177) 4.(1) 44 (26)- 523 (204) 87.655 0.778 7.381 95.814

HEALTH PHYSICS PERSONNEL 160 (60) 0 309 (137) 469 (197) 86.980 0.000 136.196 223.176

SUPERVISORY PERSONNEL 156 (76? 2 (1) 0 158 (77L 16.514 0.126 0.000 16.640

ENGINEERING PERSONNEL 131 (745 0 72 (39) 203 (1131 10.516 0.000 12.677 23.193

GRAND TOTAL 1566(594 - 146(54 36tf(U35) 5 32 3 (Z353) 378.425 23.848 1902.171 2304.444

Nurnbers in parentheses are total nurr.bers of indwiduals.
'VJorkers may be counted in more than cr:e ca c;ory.

l
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIONPLANT: PALISADES (PWR) 1983

NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REMSSTATION UTILITY CONTRAC'' TOTAL STATION UTILITY CON"RACT TOTAL-JORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHER5 PERSONS EMPLOYEES EMPLOYEES 4 0''NERS MAN-REMSREACTOR OPERATIONS 8 SURV.
MAINTENANCE PERSONNEL 4 0 0 2.921 0.000 0.000OPERATING PERSONNEL 17 0 0 11.207 0.000 0.000HEALTH PHYSICS PERSONNEL 48 7 86 28.749 2.265 88.617SUPERVISORY PERSONNEL 0 0 0 0.024 0.421 0.000ENGINEERING PERSONNEL 1 0 0 0.868 0.000 0.021TOTAL 70 7 86 163 43.769 2.686 88.638 135.093

,

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 99 27 0 64.345 31.693 0.000OPERATING PERSONNEL 21 0 0 13.330 0.000 0.000HEALTH PHYSICS PERSCNNEL 2 0 4 1.305 0.102 4.021SUPERVISORY PERSONNEL 4 0 0 2.842 0.000 0.000. ENGINEERING PERSONNEL 0 3 39 0.000 3.373 30.354TOTAL 126 30 43 199 81.822 35.168 34.375 151.365

IN-SERVICE INSPECTION
MAIdIENANCE PERSONNEL 7 26 56 4.325 30.76'8 43.303OPERATING PERSONNEL 6 0 0 3.652 0.000 0.000HEALTH PHYSICS PERSONNEL 1 0 1 0.447 0.035 1.377SUPERVISORY PERSONNEL 1 0 0 0.474 0.000 0.000ENGINEERING PERSONNEL 0 3 0 0.000 3.301 0.000TOTAL 15 29 57 101 8.898 34.104 44.680 87.682

}ff_QI A L MAINTENANCE"
MAINTENANCE PERSONNEL 21 80 173 13.378 95.164 133.933$ OPERATING PERSONNEL 16 0 0 10.714 0.000 0.000HEALTH PHYSICS PERSONNEL 4 1 8 2.558 0.202 7.886SUPERVISORY PERSONNEL 0 0 1 0.167 0.000 1.168_{NGINEERTNG PERSONNEL 10 46 96 6.737 53.900 74.113TOTAL 51 127 278 456 33.554 149.266 217.100 399.920

WASTE PROCESSING i

MAINTENANCE PERSONNEL 3 11 24 1.831 13.027 18.335OPERATING PERSONNEL 11 0 0 7.226 0.000 0.000HEALTH PHYSICS PERSONNEL 4 1 8 2.558 0.202 7.884. SUPERVISORY PERSONNEL 0 0 0 0.033 0.000 0.000ENGINEERING PERSONNEL 3 0 2 1.968 0.000 1.967TOTAL 21 12 34 67 13.616 13.229 28.186 55.031
IffMMO

MAINTENANCE PERSONNEL .6 20 43 3.322 23.634 33.263OPERATING PERSONNEL 11 0 0 7.299 0.000 0.000HEALTH PHYSICS PERSONNEL 1 0 1 0.299' O.023 0.920SUPERVISORY PERSONNEL 0 0 0 0,000 0.000 0.000ENGINEERING PERSONNEL 0 0 17 0:000 0.000 13.173 iTOTAL 18 20 61 99 10.920 23.657 47.356 81.933 '

JgTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 140 164 296 600 90.122 194.286 228.834 513.242OPERATING PERSONNEL 82 0 0 82 53.428 0.000 0.000 53.428HEALTH PHYSICS PERSONNEL- 60 9 108 .177 35.916 2.829 110.705 149.450SUPERVISORY PERSONNEL 5 0 1 6 3.540 0.421 1.168 5.129. ENGINEERING PERSONNEL 14 52 154 220 9.573 60.574 119.628 189.775GRAND TOTAL 301 225 559 1085 192.579 258.110 460.335 911.024**
Includes steam generator tube removal ard extensive steam generator tube repatr.

- _ _ - - _ _ _ - - _ _ _ _ _ _ _ --_.__ - - --
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APPERDIM C

HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
PLANT PEACH BOTTOM 2.3 (BWR) 1983.

T0" At MAH-REP S
NUMBER OF PERSONNEL (>100 M-REM 1.1

STATION UTILITY CONTRACT TOTAL STATION UTILI''Y CO> TRACT TOTAL

MR. K _4 JOB FUNCTION EMPLOYEES EMPLOYEtS 4 OTHERS PERSONS EMPLOYEES EMPLOYEES 4 OTHERS M4H-REMS

REACTOR CPERATIONS 4 SURV.
MAINTENANCE PERSONNEL 2 57 110 2.151 28.619 29.098

OPERATING PERSONNEL 61 7 51 53.701 3.008 12.846

HEALTH PHYSICS PERSONNEL 78 11 64 71.766 6.433 53.588

$UPERVISORY PERSONNEL 0 0 3 0.000 0.000 0.643

ENGINEERING PERSONNEL 50 2 9 42.953 0.305 8.331

TOTAL 191 77 237 505 170.571 38.365 104.506 313.442

MAINTENANCE PERSONNEL 6 483 1055 2.560 263.015 1103.594jCUTINE MAINTENANCE

OPERATING PERSONNEL 8 4 12 1.427 0.658 5.192

HEALTH PHYSICS PERSONNEL 30 6 39 13.799 1.189 27.312

SUPERVISORY PERSONNEL 0 0 2 0.000 0.000 0.591

ENGINEERING PERSONNEL 13 11 15 5.790 4.764 3.801

TOTAL 57 504 1123 166* 23.576 269.626 1137.490 1430.692_.

MAINTENANCE PERSONNEL 0 8 97 0.000 2.684 53.375J N-S ERVICLINSPECT ION

OPERATING PERSONNEL 1 0 1 0.116 0.000 0.229

HEALTH PHYSICS PERSONNEL 0 0 1 0.000 0.000 0.285

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 1 2 0.000 0.130 1.108

TOTAt 1 9 101 111 0.116 2.8 14 54.997 57.927

MAINTENANC D ERSONNEL 0 2 557 0.000 0.683 954.100!PFCIAL MAINTENANCE

$ OPERATING PERSOHNEL
0 0 6 0.000 0.000 11.158

HEALTH PHYSICS PERSONNEL 2 0 2 0.439 0.000 0.463

SUPERVISORY PERSOHHEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 1 1 0.000 0.000 0.239

TOTAL 2 3 566 571 0.439 0.683 965.960 967.082

MAINTENANCE PERSONNEL 0 5 53 0.000 0.612 11.600PM TE PROCESSING

CPERATING PERSONNEL 3 0 0 2.125 0.000 0.000

HEALTH PHYSICS PERSONNEL 3 0 5 0.762 0.000 0.731

SUPERVISORY PERSOHNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 1 0.000 0.000 0.127

TOTAL 6 5 59 70 2.887 0.612 12.458 15.957

MAINIENANCE PERSONNEL 0 10 66 0.000 2.455 17.146EfFUELING

CPERATING PERSONNEL 2 0 1 0.619 0.000 0.188

HEALTH PHYSICS PERSONNEL 0 0 3 0.000 0.000 0.992

$UPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEt 0 0 2 0.000 0.000 0.404

TOTAL 2 10 72 84 0.619 2.455 18.730 21.804

MAINTENANCE PERSONNEL 8 (7) 565(528) 1938(1376) 2511(1911) 4.711 298.068 2165.913 2468.692TQLALBY 10B FUNCTION

OPERATING PERSONNEL 7 5 (67) 11 (11) 71 (66) 157 (144) 57.988 3.666 29.613 91.267

HEALTH PHYSICS PERSOHNEL 113 (79) 17 (15) 114 (77) 244 (171) 86.766 7.622 83.371 177.759

SUPERVISORY PERSOHHEL 0 0 5 (3) 5 (3) 0.000 0.000 1.234 1.234

ENGINEERING PERSONNEL 6 3 (52) 15 (15) 30 (26) 108 (93) 48.743 5.199 14.010 67.952

GRAND TOTAL 259| W 608(569) 2158 0548) 3025 (2322) 198.208 314.555 2294.141 2806.904

Numbers in parentheses are total numbers of individuals.* Workers may be counted in rnare than one category.
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APPENDlX C
NUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTIONPLANT: PILGRIM (BWR) 1983

HUMBER OF PERSONNEL (>100 M-REM) T0'At MAH-REMS
STATION UTILITY CONTRACT TOTAL STATION UTILI''Y CON''RACT TOTAL_ WORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES 4 0' HERS MAN-REMSREACTOR OPERATIOVS & SURV.

MAINTENANCE PERSONNEL 78 13 7 17 15.070 2.650 85.080
OPERATING PERSOHNEL 70 0 0 24.630 0.000 0.000HEALTH PHYSICS PERSONNEL 54 1 70 14.400 0.080 5.790
SUPERVISORY PERSONNEL 69 85 54 21.595 21.365 5.085ENGINEERING PERSONHEL 38 32 164 8.730 5.085 12.905TOTAL 309 131 1005 1445 84.425 29.180 108.860 222.465

ROUTINE MAINIfNANCE
MAINTEHANCE PERSONNEL 90 6 499 64.430 2.705 108.690
OPERATING PERSONNEL 46 0 0 9.300 0.000 0.000HEALTH PHYSICS PERSONNEL 36 0 85 9.220 0.000 12.485
SUPERVISORY PERSONNEL 44 17 26 15.795 2.145 3.345ENGINEERING PERSONNEL 23 3 76 7.340 0.345 11.670TOTAL 239 26 686 951 106.085 5.195 136.190 247.470

IN-SERVICF INSPECTION
MAINTENANCE PERSONNEL 0 0 66 0.000 0.000 27.245OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 1 0 12 0.295 0.000 4.740
SUPERVISORY PERSONNEL 2 0 12 0.240 0.000 5.545ENGINEERING PERSONNEL 3 0 16 0.250 0.000 5.670TOTAL 6 0 106 112 0.785 0.000 43.200 43.985

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 35 4 336 3.875 0.695 252.755_,

c) OPERATING PERSONNEL 25 0 0 1.775 0.000 0.000C) HEALTH PHYSICS PERSONNEL 27 0 37 5.810 0.000 7.760
SUPERVISORY PERSONNEL 18 5 15 2.925 0.180 1.880ENGINEERING PERSONNEL 8 1 44 1.065 0.070 11.535TOTAL 113 to 432 555 15.450 0.945 273.930 290.325

WASTE PROCESSING
MAINTENANCE PERSONNEL 48 2 35 9.305 0.080 8.060OPERATING PERSONNEL 14 0 0 11.545 0.000 0.000HEALTH PHYSICS PERSONNEL 24 0 29 5.400 0.000 7.465SUPERVISORY PERSGNNEL 5 0 1 0.625 0.000 0.500ENGINEERING PERSONNEL 2 0 4 0.065 0.000 1.160TOIAL 93 2 69 164 26.940 0.080 17.185 44.205

' REFUELING
| MAINTENANCE PERSOHNEL 50 2 19 15.775 0.790 1.605
| OPERATING PERSONNEL 28 0 0 1.265 0.000 0.000HEALTH PHYSICS PERSONNEL 8 0 18 0.120 0.000 1.715SUPERVISORY PERSONNEL 15 2 2 2.360 0.035 0.065ENGINEERING PERSONNEL 8 0 9 0.595 0.000 0.270

i

TOTAL 109 4 48 161 20.115 0.825 3.655 24.595

TOTAL BY JOB FUNCTION
MAINTEN ANCE PERSONNEL 301(136) 2 7 (16) 1672 (1289) 2000(1441) 108.455 6.920 483.435 598.810OPERATING PERSOHNEL 183 (74) 0 0 183 (74) 48.515 0.000 0.000 48.515HEALTH PHYSICS PERSONNEL 150 (62) 1 (1) 251 (135) 402 (198) 35.245 0.080 39.955 75.280SUPERVISORY PERSONNEL 153 (91) 109(100) 110 (88) 372 (279) 43.540 23.725 16.420 83.685ENGINEERING PERSONNEL 8 2 (58) 3 6 (33) 313 (243) 431 (334) 18.045 5.500 43.210 66.755 |GRAND TOTAL 869(421) 173(150) 2346 (1755) 3388(2326) 253.800 36.225 583.020 873.045 ** |

Workers may be counted in more than one category. Numbers in parentheses are total numbers of individuals.
*

NRC mandated requirements (i.e, THI modifications, torus modifications, pipe supports, scram dischar9e) contributed 245 man- rees.
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APPENDIX C
*

. HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIONPLANT:tPRAIRIE ISLAND 1.2 (PWR) 1983
NUMBER OF PEtSONNEL (>100 M-RKM) T0"Al MAN-REMS_ STATION UTI .I7Y CONTRAC'' TOTAL STATION- UTILI'Y CONTRACT TOTALWORK 8 JOB FUNCTION EMPLOYEES EMPt0YEES & OTHERS PERSONS EMPLOYEES EMPLOYEES 4 OTHERS MAN-RENSREACTOR OPERATIONS S SURV.

MAINTENANCE PERSONNEL 2~ 0 0 1.579 0.359 0.013OPERATING PERSONNEL 31 0 0 5.753 0.008 0.079HEALTH PHYSICS PERSONNEL 12 0 2 3.990 0.001 0.881SUPERVISORY PERSONNEL 0 0- 0 0.043 0.014 0.065-ENGINEERING PERSONNEL 1 0 0 0.454 0.014 0.076 j
TOTAL 46 0 2 48 11.819 0.396 1.114 13.329

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 33 19 3 11.777 10.349 1.435OPERATING PERSONNEL 3 0 0 0.846 0.082 0.030HEALTH PHYSICS PERSONNEL 6 0 1 1.111 0.000 0.221SUPERVISORY PERSONNEL 0 0 1 0.012 0.022 0.166ENGINEERING PERSONNEL 6 1 1 1.943 0.148 0.675TOTAL 48 20 6 74 15.689 10.601 2.527 28.817

1N-SERVICE INSPECTION
MAINTENANCE PERSONNEL 18 6 62 5.770 2.821 39.963OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000HEALTH PHYSICS PERSONNEL 2 0 19 0.404 0.000 4.476' SUPERVISORY PERSONNEL 0 1 0 0.000 0.413 0.000ENGINEERING PERSONNEL 3 1 9 1.226 0.307 4.509TOTAL 23 8 90 121 7.400 3.541 48.948 59.889

SPECIAL MAINTENAEGE
MAINTENANCE PERSONNEL 49 44 18 20.567 23.718 7.987

,

c) OPERATING PERSONNEL 4 0 0 1.316 0.000 0.000^8 HEALTH PHYSICS PERSONNEL 10 0 7 2.288 0.043 2.175SUPERVISORY PERSONNEL 0 1 0 0.000 0.252 0.051ENGINEERING PERSONNEL 8 4 10 2.870 0.928 2.983TOTAL 71 49 35 155 27.041 24.941 15.196 65.178
WASTE PROCESSING

MAIN 1ENANCE PERSONNEL 13 4 0 3.833 1.205 0.128OPERATING PERSONNEL 1 0 0 0.384 0.000 0.000HEALTH PHYSICS PERSONNEL 4 0 0 2.916 0.010 0.066SUPERVISORY PERSONNEL 0 0 0 0.000 0.012 0.004ENGINEERING PERSONNEL 0 0 0 0.032 0.001 0.000TOTAL 18 4 0 22 7.165 1.228 0.198 8.591
REFUELING

MAINTENANCE PERSONNEL 31 59 0 12.620 20.074 0.015OPERATING PERSONNEL 21 0 0 4.995 0.023 0.000*

HEALTH PHYSICS PERSONNEL 2 0 9 0.703 0.000 2.411
,SUPERVISORY PERSONNEL 0 0 0 0.000 0.117 0.003 l

_ ENGINEERING PERSONNEL 0 0 0 1.328 0.149 0.323TOTAL 54 59 9 122 19.646 20.363 2.752 42.761
TOTAL BY JOB FUNCTJ,.ON

MAINTENANCE PERSUNNEL 146 132 83 361 56.146 58.526 49.541 164.213
i OPERATING PERSONNEL 60 0 0 60 13.294 0.113 0.109 13.516i HEALTH PHYSICS PERSONNEL- 36 0 38 74 11.412 0.054 10.230 21.696f ' SUPERVISORY PERSONNEL 0 2 1- 3 0.055 0.830 0.289 1.174ENGINEERING PERSJENEL 18 6 20 44 7.853 1.547 8.566 17.966GRAND TOTAL 260 140 142 542 83.760 61.070 68.735 218.565'*

Workers may be counted in more than one category.

_ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . . ..- . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ;
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APPENDIX C
HUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

. PLANT QUAD CITIES'1.2 (PWR) . 1983.
70"At MAN-REESNUMBER OF PERSONNEL J>100 M-RE!1,1

STATION UTILITY CONTRACT TOTAL STATION UTILI'Y CONTRACT TOTAL'

__ ORK 8 JOB FUNCTION ' EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES 4 OTHERS MAN-REMS
W

REACTOR OPERATIONS A SURV.
MAINTENANCE PERSONNEL 7 0 22 12.340 0.000 -24.287

OPERATING PERSONNEL 47 0 54 53.245 0.000 5.625'

19 0 0 14.670 0.000 0.000
HEALTH PHYSICS PERSONNEL . 48- 0 0 24.676 0.000 0.000
SUPERVISORY PERSONNEL
ENGINEEPING PERSPMNEL 43 14 4 '25.105 0.480 1.532

TOTAt 164 14 80 258 130.036 0.480 31.444 161.960

rot'tTINE MATNTEN ANr.E
'lihINTENANCE PERSONNEL 121 4 82 212.093 2.392 91.955

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 18 0 0 14.115 0.000 0.000

SUPERVISORY PERSCNNEL. 62 0 0 32.089 0.000 0.000

ENGINEERING PERSONNEL- 9 0 0 4.744 0.000 0.000

TOTAL 210 4 82 296 263.041 2.392 91.955 357.388

IN-SERVICE INSPECT.10H
MAINTENANCE PERSONNEL 0 0 278 0.000 0.000 312.070

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

' HEALTH PHYSICS PERSONNEL 3 0 8 2.168 0.000 3.014

$UPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 13 59 151 6.957 1.992 61.826

TOTAL 16 59 437 512 9.125 1.992 376.910 388.027

fPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 0 39 1162 0.000 21.530 1304.103

o OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000_,.,

'' HEALTH PHYSICS PERSONNEL 5 0 27 4.336 0.000 9.826

SUPERVISORY PERSONNEL 4 0 0 2.707 0.000 0.000

ENGINEERING PERSONNEL 8 48 188 4.236 1.633 76.644

TOTAL 17 87 1377 1481 11.279 23.163 1390.573 1425.015

MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000RASTE PROCESSING

CPERATING PERSONNEL 47 0 6 53.175 0.000 0.650

HEALTH PHYSICS PERSONNEL 11 0 0 8.672 0.000 0.000

SUPERVISORY PERSONNEL- 21 0 0. 10.705 0.000 0.000

0 0 0 0.000 0.000 0.000

TOTAL 79 0 6 85 72.552 0.000 0.650 73.202_ ENGINEERING PERSONNEL

MAINTENANCE PERSONNEL 0 -0 3 0.000 0.000 2.740FEFUELJNG

OPERATING PERSONNEL 20 0 0 21.920 0.000 0.000'

HEALfH PHYSICS PERSONNEL 3 0 0 2.168 0.000 0.000

SUPERVISORY PERSONNEL 7 0 0 3.550 0.000 0.000

ENGINEERING PERSONNEL 6 0 0 0.605 0.000 0.000

TOTAL 36 0 3 39 28.243 0.000 2.740 30.983

MAINTENANCE PERSONNEL 128 43 1547 1718 224.433 23.922 1735.155 1983.510TOTAL BY-JOB FUNCTION

OPERATING PERSONNEL 114 0 60 174 128.340 0.000 6.275 134,615

HEALTH PHYSICS PERSONNEL 59 0 35 94 46.129 0.000 12.840 58.969

SUPERVISORY PERSONNEL 142 0 0 142 73.727 0.000 0.000 73.727

ENGINEERING PERSONNEL 79 121 343 543 41.647 4.105 140.002 185.754

GRAND TOTAL 522 164 1985 2671 514.276 28.027 1894.272 2436.575

1dorkers may be counted in more than one category.*
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APPEND 1X C
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NUMBER OF PERSONNEL.AND MAN-REM.BY WORK AND JOB FUNCTION
, 3 j

.

ePLANT*, RANCHO SECO' (PWR)-
., 1983

'

'

NUMBER OF PE tSONNEL (>100 M-REM) . . T0"At MAN-REML
. ,

.'';> . .. . .

.

EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES & M'NERS MAN-REMS

STATION UTI .I"Y CONTRACT TOTAL STATION' UTILI'Y C0
"

WORK 0 JOB FUNCTION "RACT' TOTAL"i

REACTOR OPERATIONS 8 SURV.
MAINTENANCE PERSONNEL 109 - 0 163- 8.690 0.000 7.650: OPERATING PERSONNEL

_ 58 1 -- 0 24.340 0.330- 0.000! HEALTH PHYSICS PERSONNEL' 26' 2 78 '7.340 0.030' 70.390'
.

1

SUPERVISORY-PERSONNEL, 22 '2' 35 1.110 1 0.010 ' '.4.000-
,

' ENGINEERING PERSONNEL 53- 23 125 '4.450 0.970 8.670
.

4 '

TOTAL 268 28 401 697 45.930 1.340 90.710 137.980
-ROUTINE MAINTENANCE

. .

MAINTENANCE PERSONNEL :108 0 195 32.360 0.000- .11.930
-

'

-OPERATING PERSONNEL 13- 1 -0 0.360 .0.010 ~0.000
,

HEALTH PHYSICS PERSONNEL -15 1 31- 0.610- 0.010- 1.480J SUPERVISORY-PERSONNEL- - to - 0 .7 1.830: 0.000 'O.170- !ENGINEERING PERSONNEL 27 7 71 -1.710- 0.070 3.500-TOTAL 173 9 304 486 36.870 0.090 17.080 54.040

'

!

!~ M-JVICE INSPECTION
MAINTENANCE PERSONNEL. 0- 0 0 .0.000 0.000 0.000

.
.

sOPERATING PERSONNEL- 0 0' O 0.000 0.000 0.000. HEALTH PHYSICS PERSONNEL 0 0 .0 '0.000 0.000 0.000 |SUPERVISORY-PERSONNEL. 0 0 0 0.000 0.000 .0.000ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000
,

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000
SPECIAL MAINTENANCE'
MAINTENANCE PEka0NNEL 148 0 743 32.320 0.000' 282'.180g OPERATING PERSONNEL- 12 0 0 0.560 0.000 0.000NEALTH' PHYSICS PERSONNEL- 21 0 51 1.850 0.000 7.670-*

SUPERVISORY PERSONNEL- 8 -0 32 0.950 0.000 6.180ENGINEERING PERSONNEL 33 10 130 6.410 0.230 14.420
>TOTAL 222 10 956 1188 42.090 0.230 310.450 352.770 [WASTE PROCESSING

i . MAINTENANCE PERSONNEL 69 1 187 11.820 0.030 55.280-.0PERATING PERSONNEL. 29' O -0 0.820- 0.000 0.000 l

= *

HEALTH PHYSICS PERSONNEL - 25 0 35 6.680. 0.000 5.860
.

SUPERVISORY PERSONNEL -10 6. 6' 1.070 0.000 3.120
'

,

!. ENGINEERING PERSONNEL 10 0 15 0.220 0.000 0.420! TOTAL 143 1 243 337 20.610 0.030 64.680 85. 3L
5 .JFUEL ING'

~ 50 O' 60 - 5.850 0.000 32.400

Jt
' MAINTENANCE PERSONNEL

OPERATING PERSONNEL 36 1 0 4.110 0.040 0.000HEALTH PHYSICS PERSONNEL- 8 1 12 0.440 0.010 0.710'
SUPERVISORY PERSONNEL- 6' O- 8 0.730' O.000 5.740 i' ENGINEERING PERSONNEL '26 0 29 2.050 0.000 7.270TOTAL 126 2 109 237 13.180 0.050 46.120 59.350.

. . . .

IDTAL BY JOB FUNCTIONt

!. MAINTENANCE PERSONNEL 1984 1 1348 1833 91.040 0.030 389.440 480.510OPERATING PERSONNEL .

HEALTH PHYSICS PERSONNEL.
' 148 3 0 151 30.190 0.380 0.000- 30.570

:

F
95 4 207 - 306- 16,920- 0.050 86.110 103.080SUPERVISORY PERSONNEL- 56: 2 88 146 5.690 0.010. 19.210 24.910i ENGINEERING PERSQNNEL 149 40 370 559 14.840 1.270 34.280 '50.390GRAND TOTAL 932 50 2013 2995 158.680 1.740 529.040 689.460*

Workers may be counted in more than one category. ,-

!
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTICH

PLANT * ROBINSON (PWR) 1983.
T0"At MAN-REMS

.NjUMBER OF PERSONNEt 0 100 M-REI1_},
STATION UrILITY CONTRACT TOTAL STATION UTILI"Y CONTRACT TOTAL

WORK 8J03_f. UNCTION EMPLOYEES EMPLOYEES 8 OTHERS PERSONS EMPLOYEES EMPLOYEES 4 OTHERS MAH-REMS

REACTOR OPERATIONS & SURV. 7.060 3.975 ~5.225
MAINTENANCE PERSONNEL 20 11 to

OPERATING PERSONNEL 23 0 13 20.809 0.000 5.117

HEALTH PHYSICS PERSONNEL 12 4 -8 14.982 3.325 6.472

SUPERVISORY PERSONNEL 3 1 1 1.150 0.250 0.175

ENGINEERING PERSONNEL 37 13 5 15.385 4.125 2.025

TOTAL 95 29 37 161 59.386 11.675 19.014 90.075

MAINTENANCE PERSONNEL- 56 36 64 32.770 12.471 36.895EDUTINE MAINTENANCE

OPERATING PERSONNEL 0 0 0 0.050 0.000 0.000

HEALTH PHYSICS PERSONNEL 20 0 13 23.372 0.100 9.708

SUPERVISORY PERSONNEL- 0 0 0 0.000 0.025 0.025

ENGINEERING PERSONNEL 16 0 67 4.670 0.400 31.750

TOTAL 92 36 144 272 69.862 12.996 78.378 152.236

MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000IN-SERVICE INSPECTJON

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

MAINTENANCE PERSONNEL 58 59 98 49.460 25.575 54.965SPECIAL MAINTENANCE

o OPERATING PERSONNEL 1 0 0 0.900 0.000 0.000
_,

HEALTH PHYSICS PERSONNEL 15 0 85 17.977 0.050 64.718
1 0.003 0.075 0.250'"

SUPERVISORY PERSONNEL 0 0
.366 12.240 1.050 332.191

ENGINEERING PERSONNEL 24 3

TOTAL 98 62 550 710 80.577 26.750 452.124 559.451

MAINTENANCE PERSONNEL 7 0 36 4.700 0.200 25.475WASTE PROCESSING

OPERATING PERSONNEL 17 0 0 17.026 0.000 0.000

HEALTH PHYSICS PERSONNEL 3 0 14 3.596 0.000 12.420

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 4 0.000 0.025 3.925

TOTAL 27 0 54 81 25.322 0.225 41.820 67.367

MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000REFUELING

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

: MAINTENANCE PERSONNEL 141 106 208 455 93.990 42.221 122.560 258.771TOTAL BY JOB FUNCTION

OPERATING PERSONNEL 41 0 13 54 38.785 0.000 5.117 43.902

HEALTH PHYSICS PERSONNEL 50 4 120 174 59.927 3.475 93.318 156.720

SUPERVISORY PERSONNEL 3 1 2 6 1.150 0.350 0.450 1.950

ENGINEERING PERSONNEL 77 16 442 535 32.295 5.600 369.891 407.786

GRAND TOTAL 312 127 785 1224 226.147 51.646 591.336 869.129

IWorkersmaybecountedinmorethanonecategory.

i



- . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ .-. . . _ _ , _ __ _. , . . _ _ _ . . . . _ - . . .. _ _.. m _ _. . _ ,.

Y-

tY

-.

; . APPENDlX C'

. NUMBER OF PERSONNEL-AND MAN-REM BY WORK AND JOB FUNCTION:PLANY:tSALEM 1.2 (PMR1
. -1983 1

>

N .MBER OF PE:tSONNEL (>100 1-RMM) . T0" AL MAN-REM 'STATI0 i UTI ITY CONT TAC'' TOTAL- STATION UTILI''Y COi ''RACT- TOTALWORK 87 JOB FUNCTION EMPLOYL LS EMPL')YEES 8 OT1ERS PERSONS EMPLOYEES EMPLOYllES a '
>

': REACTOR OPERATI( NS 8 SURV.
.

'HERS MAN-REMS
; MAINTENANCE PERSONNEL 2' .O'- |01

.

3.602 0.012' . 0.095-
OPERATING PERSONNEL 1.518 .'O.017.

. ,,

~0.326. ^

.NEALTN PHYSICS PERSONNEL .
2- -0.' 0-
l' -0 ~0 0.913 0.000 .2.116'i SUPERVISORY PERSONNEL '0- 0 .0 0.000 > 0.023. - 0.170

'

ENGINEERING PERSONNEL' O O O 0.015 0.177 '0.000--TOTAL 5 0 0 5 6.048 0.229 2.707 8.984 *

ROUTINE MAINTENANCE''-
' MAINTENANCE PERSONNEL . 30 0 101 '17.976. 0.210 46.913_0PERATING PERSONNEL 4 9 .23 3.639- 2.940- 7.069-

' ,

v
i*'

HEALTH PHYSICS PERSONNEL- 1 0 5 0.832 0.000' 22.603 iSUPERVISORY PERSONNEL 0 -0 2 0.000 0.094 - 0.950 !
*

ENGINEERING PERSONNEL O' O O 0.020 0.479 0.020TOTAL 35 9 131 175 22.467 3.723 77.555 103.745
IM-SERVICE INSPECTION
MAINTENANCE PERSONNEL ~2 0 57 0.495 0.217 22.165-OPERATING PERSONNEL 0 0- 0 0.108 0.000- 0.000 L

E HEALTH PHYSICS PERSONNEL 0 0 1- 0.172 - 0.000 0.515
~

SUPERVISORY PERSONNEL- 0 'O 1 0.004 0.135 0.405ENGINEERING PERSONNEL- 0 1 0 0.000 ~ 0.442 0.0001 TOTAL 2 1 59 62 0.775 0.794 23.085 24.654 |'

SPECIAL MAINTENANCE
. MAINTENANCE PERSONNEL 53 0
_o OPERATING PERSONNEL -- 8. 1

' 307 21.996 0.075 168.000 Is5 5.442 0.435- 1.6804 -m NEALTH PHYSICS PERSONNEL 4 0 54 1.490 0.000 21.620
-

SUPERVI5ORY PERSONNEL 0 1 5 0.000 0.145 1.950, _ ENGINEERING PERSONNEL 1 1 0 0.176 0.923 0.0401 TOTAL 66 3 371 440 29.104 1.578 193.290 223.972+

WASTE PROCESSING
. MAINTENANCE PERSONNEL 14. 0 to 4.064 0.000 4.475 -OPERATING PERSONNEL 0 0 5 0.235 0.040 2.415 .;j NEALTH PHYSICS PERSONNEL- to 0 137 4.046 0.000 45.826 f. SUPERVISORY PERSONNEL 20 0 0 0.000- 0.000 0.000-4 ENGINEERING PERSONNEL 2' 'O O 0.520 0.040- 0.000) TOTAL 26 0 152 178 8.865 0.080 52.716 61.661
REFUELING

MAINTENANCE PERSONNEL -54 0: '120 17.599 8.205 40.212 !OPERATING PERSONNEL
4-

NEALTH PHYSICS PERSONNEL, ' 22 .4 to 11.735 1.690 1.7238 0 87 1.355 0.000 27.004SUPERVISORY PERSONNEL
'

'O. .1 <3 0.000 0.180 1.829ENGINEERING PERSONNEL -0 1 0 0.044 0.820 0.110] TOTAL
_

76 6 220 302 30.733 2.895 70.878 104.506
f TOTAL RY JOB FUNCTION

MAINTENANCE PERSOMMEL '155 0 595 750 63.648 .0.724 '282.091 .346.463
D

-OPERATING PERSONNEL
. -361 . 14 -43 93 .24.761 5.117 12.982- . 42.860

i

NEALTH PHYSICS PERSONNEL 16 0 284 300 8.808 0.000 119.684 128.492. SUPERVISORY PERSONNEL 0 2 11 13 0.000 0.577 '5.304 5.881-ENGINEERING PERSONNEL 3 3 0 6 0.775 2.881 - 8. 170 3.826
.

GRAND TOTAL 210 19 933 1162 97.992 9.299 420.231 527.522,

b

I

.
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION,

PLANT: SAN ONOFRE 1 (PWR)- 1933
NUMBER OF PERSONNEL f>100 M-REM) T0"AL MAN-REMS

STATION UTILI"Y CONTRACT TOTAL STATION UTILI"Y CorRACT TOTAL

WORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES 8 OTHERS PERSONS EMPLOYEES EMPLOYl!ES & T'HERS MAN-REMS

REAC10R OPERATIONS & SURV.
MAINTENANCE PERSONNEL 2 0 5 0.154 0.000 0.595
OPERATING PERSONNEL -20 0 0 9.158 0.000 0.000

NEALTH PHYSICS PERSONNEL 24 0 23 5.017 0.000 7.689

SUPERVISORY PERSONNEL 1 0 0 0.110 0.000 0.000
ENGINEERING PERSONNEL 6 0 1 0.893 0.000 0.100

TOTAL 55 0 29 82 15.332 0.000 8.384 23.716

R0]EINE MAINTENANCE
MAINTENANCE PERSONNEL 24 0 96 10.416 0.000 36.653
OPERATING PERSONNEL 1 0 0 0.042 0.000 0.000

HEALTH PHYSICS PERSONNEL 7 0 69 0.121 0.000 29.292

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 16 0 26 5.349 0.000 6.612

TOTAL 48 0 191 239 15.928 0.000 72.557 88.485

JN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 1 0 1 0.016. 0.000' O.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000

SUPERVISORY PERSONNEL 0 0 0 '0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

.To'AL 1 0 1 2 0.016 0 000 0.000 0.016

SPECIAL MAINTENANCE
0 0 1 0.000 0.000 0.005

5 . MAINTENANCE PERSONNELOPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
*d HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 1 1 0.000 0.000 0.005 0.005

WASTE PROCESSING
MAINTENANCE PERSONNEL 1 0 9 0.005 0.000 0.879
OPERATING PERSONNEL 5 0 0 0.122 0.000 0.000
HEALTH PHYSICS PERSONNEL 1 0 31 0.528 0.000 3.575

SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000

ENGINEERING PERSONNEL 1 0 3 0.046 0.000 0.533

TOTAL 8 0 43 51 0.701 0.000 4.987 5.688

REFUELING
MAINTENANCE PERSONNEL 1 0 0 0.050 0.000 0.000

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 5 0.000 0.000 0.131
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 1 0 5 6 0.050 0.000 0.131 0.181

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 2 9 (25) 0 112(101) 141(126) 10.641 0.000 38.132 48.773

OPERATING PERSONNEL 2 6 (20) 0 0 (0) 2 6 (20) 9.322 0.000 0.000 9.322
HEALTH PHYSICS PERSONNEL 3 2 (25) 0 128 (83) 160(108) 5.666 0.000 40.687 46.353

SUPERVISORY PERSONNEL 1 (1) 0 0 1 0.110 0.000 0.000 0.110
ENGINEERING PERSONNEL 23 Qll 0 3 0 . (28_) 53 (49) 6.288 0.000 7.245 13.533

GRAND TOTAL 111 (921 _ 0 270(212) 381(304) 32.027 0.000 86.064 118.091

IWorkers may be counted in enore than one category. Nuntzers in parentheses are total numbers of individuals.

. - _ - - _ _ __
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APPENDIX C
,

- MUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIONPLANT: SEQUOYAH 1.2 (PWR) 1983
NUMBER OF PERSONNEL (>100 M-RFM) T0" At MAN-RE%STATION UTI .ITY CONTRAC'' TOTAL STATION UTILI"Y COCRACT TOTAL1.!DRX 3 JOB FUNCTION EMPLOYEES Ef1P L O Y E E S & OTHERS PERSONS EMPLOYEES EMPLOYL'ES 8 T'HERS MAN-REMSRfACTOR OPERATloNS s SuRv.

MAINTENANCE PERSONNEL 188 477 6 12.237 19.316 2.408OPERATING PERSONNEL 86 0 0 8.664 0.000 0.000HEALTH PHYSICS PERSONNEL 34 0 33 4.686 0.000 10.758SUPERVISORY PERSONNEL 32 11 2 5.011 0.720 0.128ENGINEERING PERSONNEL 48 60 7 5.296 7.044 0.315TOTAL 388 548 48 984 35.894 27.080 13.609 76.583
ROUTINE MAINTENANCE
MAINTENANCE PERS0tihEL 197 535 3 43.789 78.759 0.031OPERATING PERSONNEL 86 0 0 6.514 0.000 0.000HEALTH PHYSICS PERSONNEL 34 0 33 3.573 0.000 1.906SUPERVISORY PERSONNEL 32 11 2 5.408 1.753 0.109ENGINEERING PERSONNEL 49 74 39 9.364 14.430 9.045TOTAL 398 620 77 1095 68.648 94.942 11.0se 174.681

IM-SERVICE INSPECTION
MAINTENANCE PERSONNEL 37 295 0 0.243 29.878 0.003OPERATING PERSONNEL 38 0 0 0.144 0.000 0.000HEALTH PHYSICS PERSONHCL 11 0 23 0.284 0.000 3.916SUPERVISORY PERSONNEL 7 7 1 0.208 0.310 0.000ENGINEER [NG PERSONNEL 32 48 32 2.770 9.914 15.743TOTAL 125 350 56 531 3.649 40.102 19.659 63.410

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 174 508 0 3.435 91.294 0.000

_,

o OPERATING PERSONNEL 75 0 0 0.445 0.000 0.000# HEALTH PHYSICS PERSONNEL 25 0 21 0.586 0.000 0.311SUPERVISORY PERSONNEL 24 8 2 0.255 0.266 0.006ENGINEERING PERSONNEL 46 49 9 4.038 8.542 0.636TOTAL 344 565 32 941 8.759 100.052 0.953 109.764
WASTE PROCESSING

~ MAINTENANCE PERSONNEL 158 239 2 3.545 3.006 0.250OPERATING PERSONNEL 81 0 0 7.768 0.000 0.000HEALTH PHYSICS PERSONNEL 32 0 20 1.586 0.000 0. 16 4SUPERVISORY PERSONNEL 15 2 0 0.458 0.010 0.000_fNGINEERING PERSONNEL 28 11 0 0.033 0.040 0.000TOTAL 314 252 22 588 13.390 3.056 0.414 16.860
REFUELING

MAINTENANCE PERSONNEL 113 309 1 4.106 44.872 0.115OPERATING PERSONNEL 43 0 0 3.081 0.000 0.000HEALTH PHYSICS PERSONNEL 8 0 20 0.024 0.000 1.893SUPERVISORY PERSONNEL 17 6 1 2.070 0.069 0.002_,[f4GINEERING PERSONNEL 42 31 0 2.955 6.552 0.000TOTAL 223 4 346 22 591 12.236 51.493 2.010 65.739
TOTAL BY JOB FUNCTION

MAINTENANCE PERSONNEL 867 2363 12 3242 67.355 267.075 2.804 337.234OPERATING PERSONNEL 409 0 0 409 26.616 0.000 0.000 26.616HEALTH PHYSICS PERSONNEL 144 -0 150 294 10.739 0.000 18.948 29.687SUPERVISORY PERSONNEL 127 45 8 180 13.410 3.128 0.245 16.783
.

ENGINEERING PER10NNEL 245 273 87 605 24.456 46.522 25.739 96.717GRAND TOTAL 1792 2681 257 4730 142.576 316.725 47.736 507.037*
Workers may be counted in more than one category.

_ _ _ _ _ _ _ _ _ - __ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _
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APPENDIX C. - ,.
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. NUMBER OF PERSONNEL AND MAN-REM BY-WORK AND' JOB FUNCTION'
1983

_

PLANT: ST LUCIE 1.2 (PWR1 . .

(> 10 0 1-ITEM)- -

STATION UTILITY C9 "RACT TOTAL.
-TOTAL MAN-RE'H' . .

.MBER OF PEltSONNELu1-
.STATI :

'

UTI .ITY CONT RA : TOTAL '
. ,

'

fdORK 3 10B FUNCTIDM . EMPLOY L LS EMPt1YEES & OT 1E'tS PERSONS EMPLOYEES EMPLOYEES 3 THERS MAN-REMS

- REACTOR O 'ERATIONS S SURV. ..

0.000 , 0.0002~ ,8 0 'O.440
MAINTEMA1CE PERSONNEL '

:5 0 0 2.970 .0.000 0.000
OPERATING PERSOMMEL-

-

.NEALTH PHYSICS PERSONNEL. 0 0 10 0.130 0.000 0.240 -t !

fL SUPERVISORY PERSONNEL.- 2 0' 0 0.600: 0.000 0.000*-

ENGINEERING PERSONNEL 1 0 0 -- 8.310' O.000 0.000
4

TOTAL 10 0 0 to 4.450 0.000 0.240 4.690

i
.

.

' ROUTINE MAINTENANCE
. MAINTENANCE PERSONNEL 47 18 90 ~32.300. 11.320- -47.520

^ '

OPERATING PERSONNEL 8 2 0 5.370 1.550. 0.000

.NEALTH PHYSICS PERSONNEL 4 3 0 6 '3.170 0.000' 5.800

SUPERVISORY PERSONNEL- -8 0 6 3.110 0.000 :2.850,

ENGINEERING PERSONNEL 0 0 '1 0.000 0.000 1.400

-TOTAL 66 20 103 189 43.950 12.870 57.570 114.390

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 5 3 86- 2.970 2.170 56.940

; OPERATING PERSONNEL
'

3 'O O 0.770 0.000 0.000

LNEALTN PHYSICS PERSONNEL. 2 0 3 2.070 0.000 3.780

SUPERVISORY PERSONNEL 2 _0 5 0.930 0.000 3.000:

ENGINEERING PERSONNEL- 3' O 1 0.600 0.000 0.900# '

TOTAL 15 3 95 113 7.340 2. 170 64.620 74.130
*

..s-
. SPECI AL MAINTENANCE "

-MAINTENANCE PERSONNEL ^- 73 1 566- 54.390 0.590 '486.830-
6 0 0 2.590 0.000 0.000-

i "O OPERATING PERSONNELHEALTH PHYSICS PERSONNEL 12 -0 25' 19.140 0.000. 35.000
S

SUPERVISORY PERSONNEL 17 0 50- 8.660 0.000 46.680

ENGINEERING PERSONNEL 1 0 28 0.300 0.000 32.790

TOTAL - 109 1 669 779 85.080 0.590 601.300 686.970 .i

E STE PROCESSING
MAINTENANCE PERSONNEL : 0 0 58 0.000 L0.000 58.420
OPERATING PERSONNEL' .

0 0 0 0.000 0.000 0.000,

HEALTN PHYSICS PERSONNEL _ 1 0 2 1.810 0.000 3.310

|' SUPERVISORY PERSONNEL 1.. . 0 3 0.780 0.000 0.910

ENGINEERING PERSONNEL - 0 '- 0 0 0.000 0.000 0.000
'

- TOTAL 2 0 63 65 2.590 0.000 62.640 65.230
'

l
1

; REFUELING'
-MAINTENANCE PERSONNEL 30 25 75 31.110 34.230 33.990

; , OPERATING PERSONNEL 52 1 5 20.430 0.630 2.570 ,

-HEALTH PHYSICS PERSONNEL. 3 0- 7 3.930 0.000 7.180

SUPERVISORY PERSONNEL. 8' 4 3 .3.370 0.000 1.650*

| -ENGINEERING PERSONNEL 0 _ 0 4 0.000 0.000 ~1.870

i TOTAL 93 26 94 213 58.840 34.860 47.260 140.960

|
TOTAL BY JOB FUNCTION

- MAINTENANCE PERSONNEL . 157- 47 875- 1079 121.210- 48.310 683.700 853.220

| OPERATING PERSONNEL . 74 3 5 82 32.130 2.180 2.570 36.880
i HEALTN PHYSICS PERSONNEL' 21 0 43 64 30.250 0.000' 55.310- 85.560

.
-SUPERVISORY PERSONNEL '38 0 . 67 105 '17.450 0.000 55.090 .72.540

ENGINEERING PERSONNEL 5 0 34 39 1.210 0.000 36.960 38.170 ;
'

.

GRAND TOTAL 295 50 1924 1569 202.250 50.490 833.630 1086.370 ;
'

! . " Includes ICI flan 0e ends.. seal water injection nods.. core cooling mods.. core barrel repair. thermal shield removal and feedwater nozzle replacement.
,

(,
'

.
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APPENDIX C

NUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTION,

PLANT: SURRY 1.2 (PWR) 1983
NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REMSSTATION UTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTALWORK 8 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYELS EMPLOYEES 8 OTHERS MAN-RENSPEACTOR OPERATIONS & SURV.

MAINTENANCE PERSONNEL 172 65 170 55.642 3.345 16.366OPERATING PERSONNEL 192 13 10 206.335 0.128 0.446HEALTH PHYSICS PERSONNEL 33 12 139 43.141 5.119 121.448SUPERVISORY PERSONNEL 70 3 3 34.164 0.268 0.103ENGINEFRING PERSONNEL 34 7 60 6.757 0.196 7.164TOTAL 501 100 382 983 346.039 9.056 145.527 500.622
ROUTINE MAINTENANCE

MAINTENANCE PERSONNEL 179 139 599 433.266' 167.396 703.560OPERATING PERSONNEL 127 31 45 41.877 4.103 20.360HEALTH PHYSICS PERSONNEL 42 8 206 9.716 0.116 96.205SUPERVISORY PERSONNEL 64 5 7 60.513 3.733 0.171ENGINEERING PERSONNEL 41 16 163 21.670 0.899 42.943TOTAL 453 199 1020 1672 567.042 176.247 863.239 1606.528
IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 13 4 49 1.765 0.764 7.418OPERATING PERSONNEL 34 4 1 7.822 0.040 0.011HEALTH PHYSICS PERSONNEL 0 0 1 0.000 0.000 0.002SUPERVISORY PERSONNEL 3 0 0 0.108 0.000 0.000ENGINEERING PERSONNEL 28 4 29 14.788 0.051 10.008TOTAL 78 12 80 170 24.483 0.855 17.439 42.777

SPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 65 23 339 6.484 1.428 329.755,,

CPERATING PERSONNEL 16 27 35 0.812 5.078 15.770
--

C) HEALTH PHYSICS PERSONNEL 2 4 49 0.011 0.085 4.499SUPERVISORY PERSONNEL 10 1 7 0.738 0.004 0.175ENGINEERING PERSONNEL 10 26 48 0.678 7.366 14.203TOTAL 103 81 478 662 8.723 13.961 364.402 387.086
WASTE PROCESSING

MAINTENANCE PERSONNEL 40 0 91 7.744 0.000 8.973OPERATING PERSONNEL 43 1 11 26.714 0.002 0.553HEALTH PHYSICS PERSONNEL 28 3 206 31.020 0.053 153.332SUPERVISORY PERSONNEL to 0 2 6.270 0.000 0.060ENGINEERING PERSONNEL 9 1 11 3.787 0.001 0.959TOTAL 130 5 321 456 75.535 0.056 163.877 239.468
REFUELING
MAINTENANCE PERSONNEL 44 44 16 5.907 13.158 2.489OPERATING PERSONNEL 40 9 2 7.326 1.139 1.192HEALTH PHYSICS PERSONNEL 5 0 20 0.459 0.000 1.343SUPERVISORY PERSONNEL 14 4 0 4.050 0.762 0.000ENGINEERING PERSONNEL 7 0 16 1.397 0.000 5.844TOTAL 110 57 54 221 19.139 15.059 10.868 45.066

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 513 275 1264 2052 510.808 186.091 1068.561 1765.460OPERATING PERSONNEL 452 85 104 641 290.886 10.490 38.332 339.708HEALTH PHYSICS PERSONNEL 110 27 621 758 84.347 5.373 376.829 466.549SUPERVISORY PERSONNEL 171 13 19 203 105.843 4.767 0.509 111.119ENGINEERING PERSONNEL 129 54 327 510 49.077 8 513 81.121 138.711GR AND TOT AL 1375 454 2335 4164 1040.961 215.234 1565.352 2821.547
Workers may be counted in more than one category.

-



APPENDIX C
e NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

PL ANT:,THREE MIL E ISL AND 1 (PWR) 1983
NUMBER OF PERE NNEL (>100 M-REM) TOTAL MAN-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTAL

WORK 8_J_0B FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES & OTHERS MAN-REMS

REACTOR OPERATIONS & SURV.
MAINTENANCE PERSONNEL 147 1 50 1.747 0.008 0.201
OPERATING PERSONNEL 191 27 30 12.579 0.030 -0.167
HEALTH PHYSICS PERSONNEL 99 6 27 34.667 0.020 2.819
SUPERVISORY PERSONNEL 80 4 22 2.374 0.027 0.061

ENGINEERING PERSONNEL 77 17 57 2.411 0.081 0.230

TOTAL 594 55 186 835 53.778 0.166 3.478 57.422

EDUTINE MAINTENANCE
MAINTENANCE PERSONNEL 185 1 52 15.647 0.000 0.301

OPERATING PERSONNEL 135 0 8 0.446 0.000 0.061

HEALTH PHYSICS PERSONNEL 78 0 3 1.622 0.000 0.007

SUPERVISORY PER$0NNEL 55 0 8 0.919 0.000 0.0 16
ENGINEERING PERSONNEL 21 4 19 0.240 0.012 0.053

TOTAL 474 5 90 569 18.874 0.012 0.438 19.324

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 57 1 48 1.428 0.002 1.030
OPERATING PERSONNEL 48 2 10 0.664 0.109 0.049

HEALTH PHYSICS PERSONNEL 44 0 1 0.347 0.000 0.000

SUPERVISORY PERSONNEL 31 0 4 0.779 0.000 0.157

ENGINEER EG PERSONNEL 17 10 41 1.584 0.038 4.450

TOTAL 197 13 104 314 4.802 0.149 5.686 10.637

jf1GA_L M A INT EN A NC E
MAINT EN ANCri PERSONNEL 183 5 283 145.134 5.727 447.364
OPERATING PERSONNEL 121 3 22 63.938 0.034 9.607,,,,

-

HEALTH PHYSICS PERSONNEL 62 0 6 15.549 0.000 0.572"

SUPERVISORY PERSONNEL 72 1 29 29.395 0.004 22.262
ENGINEEPING PERSONNEL 56 23 89 6.190 1.151 35.901

TOTAL 494 32 429 955 260.206 6.916 515.706 782.828

WA_iTE PROCESSING
MAINTENANCE PERSONNEL 90 3 31 14.631 0.170 0.240
OPERATING PERSONNEL 78 0 4 10.380 0.000 0.064
HEALTH PHYSICS PERSONNEL 57 0 6 1.006 0.000 0.878

SUPERVISORY PERSONNEL 23 0 5 2.495 0.000 0.331

ENGINEERTNG PERSONNEL 6 1 5 1.430 0.000 0.028

TOTAL 254 4 51 309 29.942 0.179 1.541 31.653

REFUELING
MAINTENANCE PERSONNEL 1 0 0 0.002 0.000 0.000

OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000

HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 1 0 0 0.000 0.000 0.000
ENGINEERIllG PERSONNEL 0 0 0 0 . 0 0_Q 0.000 0.000

TOTAL 2 0 0 2 0.002 0.000 0.010 0.002

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 663(214) 11 (8) 464(291) 1138 (513) 178.589 5.907 449.136 633.632
OPERATING PERSONNEL 573(220) 3 2 (28) 7 4 (42) 679 (290) 88.007 0.173 9.948 98.128

HEALTH PHYSICS PERSONNEL 340(112) 6 (6) 4 3 (35) 389 (153) 53.191 0.020 4.276 57.487
SUPERVISCRY PERSONNEL 262 (102) 5 (4) 6 8 (43) 335 (149) 35.962 0.031 22.827 58.820
ENGINEERIt4G PFRSONNEt 177 (89) 55(36) 211(140) 443 (265) 11.855 1.282 40.662 53.799

GRAND TOTAL 2015 UJI) 10 9 (BZ) 860(553) 2984 0370) 367.604 7.413 526.849 901.866

*
Workers may be counted in more than one category. Nunt>ers in parentheses are total numbers of individuals.

-
'
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APPENDIX C
f NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTIONPLANT: THREE MILE ISLAND 2 (PWR) 1983

NUMBER OF PERSONNEt (>100 M-REM) ' TOTAL MAN-REMS-
STATION UTILITY CONTRACT * TOTAL STATION UTILITY CONTRACT TOTALWGPK & JOB FUNCTTON [*1'L OY E E S EMPLOYEES & OTHERS PERSONS EMPLOfEES EMPLOYEES 4 OTHERS MAN-REMSRfdCl0R OPER A TIOriS S SURV.

MAINTENANCE PERSONNEL 99 3 123 2.183- 0.005 1.381
'

OPERATING PERSONNEL 110 13 23 5.975 0.002 0.113HEALTH PHYSICS PERSONNEL 117 0 43 17.111 -0.000 2.786$UPERVISORY PERSONNEL 64 0 16 0.595 0.000 0.316ENGINEERING PERSONNEL 35 1 85 1.297 0.000' 2.985
TOTAL 425 17 290 732 27.161 0.007 7.581 34.749

POUTINE MtINTENANCJ'
MAINTENANCE PERSGNNEL. 99 1 124 7.731 0.000 3.935
OPERATING PERSONNEL 47- 0 7 1.327 0.000 0.476
HEALTH PHYSICS PERSONNEL 67 0 21 2.777 0.000 1.155
SUPERVISORY PERSONNEL 28 0 7 0.258 0.000 0,028
ENGINEERING PERSONNEL 14 - 1 29 0.045 0.000 0.039TOTAL 255 2 188 445 12.138 0.000 5.633 17.771

IN-SENVICE INSPECTION
MAINTENANCE PERSONNEL 14 0 2 1.860 0.000 0.274CPERATING PERSONNEL 7 0 3 1.153 0.000 0.295HEALTH PHYSICS PERSONNEL 2 0 1 0.352 0.000 0.557
SUPERVISORY PERSONNEL 2 'O 1 -0.158 0.000 0.025ENGINEERING PERSONNEL 1 0 11 0.098 0.000' 1.945TOTAL 26 0 18 44 3.621 0.000 3.096 6.717

iPECIAL MAINTENANCE
MAINTENANCE PERSONNEL 96 1 179 70.771 0.000 160.940*
OPERATING PERSONNEL 86 0 10 21.806 0.000 4.388m

PJ HEALTH PHYSICS PERSONNEL 106 0 29 62.515 0.000 7.424$UPERVISORY PERSONNEL 36 0 17 7.128 0.000 4.031ENGINEERING PERSONNEL 23 1 66 2.782 0.000 18.767
TOTAL 347 2 301 650 165.002 0.000 195.550 360.552

WASTE PROCESSING
MAINTENANCE PERSONNEL 105 2 119 5.263 1.126 3.236CPERATING PERSONNEL 122 2 17 8.859 0.005 0.523 .

HEALTH PHYSICS PERSONNEL 110 0 40 9.527 0.092 0.981 *

SUPERVISORY. PERSONNEL 53 0 14 1.829 0.000 0.018ENGINFERING PERSONNEL 38 0 70 0.260 0.000 0.283TOTAL 428 4 260 692 25.738 1.223 5.041 32.002

E1 FUELING
MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000' ENGINEERING PERSONNEL 'O 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

T,QT A L BY JOB FUNCTION
MAINTENANCE PERSONNEL 413 f124) 7 (2) 547(191) 967(317;' 87.808' 1.131 169.766 258.705OPERATING PERSONNEL 372 L151) 15 (15) 6 0 (32 447(1981 39.120 0.007 5.795 44.922HEALTH PHYSICS PERSONNEL 402 (118) 0 134 (49 536L167? 92.282 0.092 12.903 105.277SUPERVISORY PERSONNEL 183 (83) 0 5 5 (28 238Lill? 9.968. 0.000 4.418 14.386ENGINEERING PERSONNEL 111 (56) 3 (2) 261(134) 375 I192 l 4.482 0.000 24.019 28.501GRAND TOTAL 1481 (532) 25 09) 1057(434) 2563 E985 l 233.660 1.230 216.901 451.791
*Workers may be counted in more than one category. Numbers in parentheses are total numbers of individuals.

. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _
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APPENDIX C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

PLANT:-TROJAN (PWR) 1983
HUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILITY CON"RACT TOTAL
WORK 3 JOB FUNCTION EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES EMPLOYEES 4 0"HERS MAN-REMS

REACTOR OPERATIONS 3 $URV.
MAINTENANCE PERSONNEL 5 3 4 1.600 1.220 0.870
OPERATING PERSONNEL 30 0 1 10.360 0.000 0.570
HEALTH PHYSICS PERSONNEL 18 0 15 6.200 0.000 4.270
SUPERVISORY PERSONNEL 0 0 3 0.130 0.020 2.760
ENGINEERING PERSONNEL 2 0 0 0.700 1.020 0.030

TOTAL 55 3 23 81 18.990 2.260 8.500 29.750

ROUTINE MAINTENANCE '

16.500 10.520MAINTENANCE PERSONNEL 45 33 27 12.640
OPERATING PERSONNEL 6 0 1 1.390 0.000 0.610
HEALTH PHYSICS PERSONNEL 4 2 11 1.720 0.910 4.570
SUPERVISORY PERSONNEL 2 0 10 0.430 0.020 7.270+

ENGINEERING PERSONNEL '3 5 1 1.520 3.100 0.230
TCTAL 60 40 50 150 17.700 20.530 23.200 61.430

IN-SERVI;E_ INSPECTION
MAINTENANCE PERSONNEL 0 0- 0 0.000 0.000 0.000
OPERAT?NG PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISCRY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 0 0 0 0 0.000 0.000 0.000 0.000

SPECIAL MAINTENANCE-

MAINTENANCE PERSONNEL 17 19 118 9.580 10.290 60.260
OPERATING PERSONNEL 3 0 0 0.830 0.000 0.050-*

'' HEALTH PHYSICS PERSONNEL 20 2 8 9.460 1.490 2.660
SUPERVISORY PERSONNEL 3 0 7 0.680 0.010 2.860
ENGINEERING PERSONNEL' 1 2 0 0.310 0.670 0.090

TOTAL 44 23 133 200 20.860 12.460 65.920 99.240

WASTE PROCESSING
MAINTENANCE PERSONNEL 0 0 0 0.070 0.090 0.490
OPERATING PERSONNEL 0 0 0 0.440 0.000 0.020
HEALTH PHYSICS PERSONNEL 18 8 8 13.940 3.310 3.510
SUPERVISORY PERSONNEL 0 0 0 0.010 0.000 0.030
ENGINEERING PERSONNEL 0 0 0 0.000 0.000 0.000

TOTAL 18 8 8 34 14.460 3.400 4.050 21.910

EfFUELING
MAINTENANCE PERSONNEL 17 0 5 15.830 0.360 0.990
GPERATING PERSONNEL 12 0 0 20.560 0.000 0.020
HEALTH PHYSICS PERSONNEL 12 0 17 3.440 0.040 5.080
SUPERVISORY PERSONNEL 1 0 9 0.320 0.000 2.740
ENGINEERING PERSONNEL 1 1 0 0.610 0.360 0.000

TOTAL 43 1 31 75 40.760 0.760 8.830 50.350

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 84 55 154 293 39.720 28.460 73.130 141.310
DPERATING PERSONNEL 51 0 2 53 33.580 0.000 1.270 34.850
HEALTH PHYSICS PERSONNEL 72 12 59 143 34.760 5.750 20.090 60.600
SUPERVISORY PERSONNEL 6 0 29 35 1.570 0.050 15.660 17.230
ENGINEERING PERSONNEL 7 8 1 16 3.140 5.150 0.350 8 L40

GRAND TOTAL 220 75 245 540 112.770 39.410 110.500 262.680

_ - _ _ _ _ _ _ _ _ _ _ _. ,
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| APPENDIX C
HUMBER OF PERSONNEL AND MAH-REM BY WORK AND JOB FUNCTIOH.

PLANT: TURKEY POINT 1.2 (PWR) 1983
i

. HUMBER OF PERSONNEL (>100 M-R M),- TOTAL MAN-REMS
STATION UTILITY CONTRAC7 TOTAL STATION UTILITY CONTRACT TOTAL

_)LO RK 4 JOB FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PERSONS EMPLOYEES EMPLOYEES 8 OTHERS MAN-REMSREACTOR OPERATIONS 4 $URV.
MAINTENANCE PERSONNEL 186 19 172 67.445 5.740 59.425
OPERATING PERSONNEL 26 1 0 31.740 0.760 0.000
HEALTH PHYSICS PERSONNEL 26 0 118 24.355 0.000 109.110
SUPERVISORY PERSONNEL 17 2 7 7.795 0.490 2.390
ENGINEERING PERSONNFL 37- 1 27 12.635 0. 5_6.9 13.990

TOTAL 292 23 324 639 144.010 7.550 184.915 336.475

ROUTINE MAINTENANCE
MAINTENANCE PERSONNEL 185 35 283 151.480 21.295 164.975
OPERATING PERSONNEL 5 0 0 1.015 0.050 0.000
HEALTH PHYSICS PERSONNEL 15 0 43 6.865 0.000 15.920
SUPERVISORY PERSONNEL 5 0 3 1.635 0.155 0.645
ENGINEERING PERSONNEL 13 0 9 7.670 0.090 3.245

TOTAL 223 35 338 596 168.665 21.590 184.785 375.040

IN-SERVICE INSPECTION
MAINTENANCE PERSONNEL 17 4 118 6.820 1.785 117.685
OPERATING PERSONNEL 1 0 1 1.010 0.000 2.230 *
HEALTH PHYSICS PERSONNEL 5 0 10 2.140 0.000 2.210'
SUPERVISORY PERSONNEL 3 0 3 1.900 0.000 3.215
ENGINEERING PERSONNEL 8 3 4 2.110 1.215 0.720

TOTAL 34 7 136 177 13.980 3.000 126.060 143.040,

SPECIAL MAINTENANCE **
MAINTENANCE PERSONNEL 128 24 1325 84.295 11.425 1878.730,

OPERATING PERSONNEL 5 0 0 1.755 0.000 0.000-.

** HEALTH PHYSICS PERSONNEL 15 0 93 8.790 0.oro 55.515
. SUPERVISORY PERSONNEL 11 1 77 4.640 0.530 75.550
ENGINEERING PERSONNEL 16 2 85 9.345 Om 750 82.210

TOTAL 175 27 1580 1782 108.825 1s.105 2093.005 2214.935

WASTE PROCESSING
MAINTENANCE PERSONNEL 18 1 2 7.585 0.750 0.620
OPERATING PERSONNEL 0 0 0 0.210 0.000 0.000
HEALTH PHYSICS PERSONNEL 7 0 21 6.870 0.000 11.495
SUPERVISORY PERSONNEL 0 0 0 0.075 0.000 0.015
ENGINEERING PERSONNEL 2 0 1 0.815 0.000 0.395

TOTAL 27 1 24 52 15.555 0.750 12.525 28.830

CEFUELING
MAINTENANCE PERSONNEL 127 34 24 121.450 33.000 11.350
OPERATING PERSONNEL 48 3 0 19,360 0.780 0.000
HEALTH PHYSICS PERSONNEL 7 0 18 2.045 0.000 5.455
SUPERVISORY PERSONNEL 8 0 5 3.990 0.070 1.205
ENGINEERING PERSONNEL - 20 1 2 16.580 0.120 0.905

TOTAL 210 38 49 297 163.425 33.970 18.915 216.310

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 661(229) 117(48) 1924(1507 2702(1784) 439.075 73.995 2232.785 2745.855
OPERATING PERSONNEL 85 (61 4 (4) 1 (1 90 (G6) 55.130 1.590 2.230 58.950
HEALTH PHYSICS PERSONNEL 7 5 (28 0 303 (184 378 (212) 51.065 0.000 ' 200.705 251.770
SUPERVISORY PERSONNEL 44 (28 3 (3) 95 (83) 142 (114) 20.035 1.645 83.020 104.700
ENGINEERING PERSONNEL 96 (47) 7 (7) 128 (107) 231 (161) 49.155 2.735 101.465 153.355

GRAND TOTAL 961(393) 131(62) 2451(3N) 3543(2337) 614.460 79.965 2620.205 3314.630
*
Workers may be counted in more than one category. Numbers in parentheses are total numbers of individuals.

"Seemm generator , -
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APPENDW C
o NUMBER OF PERSONNEL AND MAN-REM BY WORK A7D JOB FUNCTION

PLANT:fVERMCNT YANTEE (BWR) 1933
NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REMS

STATION UTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTAL
WORK 8 J1B FUNCTION EMPLOYEES EMPLOYEES 4 OTHERS PER5CNS EMPLOYEES EMPLOYEES 4 OTHERS MAN-REMS

RfACTOR OPERATIONS & SURV.
MAINTENANCE PERS0hNEL to 0 2 18.860 0.000 1.218
OPERATING PERSONNEL 67 0 1 66.710 0.000 0.101
HEALTH PHYSICS PERSONNEL 24 2 52 44.612 0.303 51.750
SUPERVISORY PERSONNEL 1 1 13 2.089 0.313 4.159
FNGINEERING PERSONNEL 26 0 7 23.424 0.000 1.542

TOTAL 128 3 75 206 155.695 0.616 58.770 215.081

ROUTINE MAINTENANCE
. MAINTENANCE PERSONNEL 33 129 582 79.085 220.192 329.652
CPERATING PERSONNEL 20 0 0 9.881 0.000 0.000
HEALTH PHYSICS PERSONNEL 5 0 15 2.355 0.000 5.216
SUPERVISORY PERSONNEL 3 0 1 1.345 0.015 0.193
ENGINEERING PERSONNFL 7 0 1 3.871 0.000 0.280

TOTAL 68 129 599 796 96.537 220.207 335.341 652.085

JN-SERVICE INSPECTICH
MAINTENANCE PERSONNEL 1 102 211 0.329 87.001 110.719
CPERATING PERSONNEL 2 0 0 0.888 0.000 0.000
HEALTN PHYSICS PERSONNEL 0 0 0 0.031 0.000 0.058
SUPERVISORY PERSONNEL 1 0 0 0.539 0.000 0.000
ENGINEERING PERSONNEL 3 0 1 0.904 0.000 0.570

TOTAL 7 102 212 321 2.691 87.001 111.347 201.039

JPECIAL MAINTENANCE
PiAINTENANCE PERSONNEL 19 69 612 41.595 114.325 278.051
OPERATING PERSONNEL 11 0 0 5.103 0.000 0.000-=

* HEALTH PHYSICS PERSONNEL 2 0 7 1.217 0.000 2.694
SUPERVISORY PERSONNEL 2 1 0 1.343 0.535 0.100

E GINEERING PERSONNEt 5 0 0 3.159 0.000 0.210
TOTAL 39 70 619 7?8 52.417 114.860 281.055 448.332

PASTE PROCESSING
MAINTENANCE PERSONNEL 0 G 0 0.000 0.000 0.000
CPERATING PERSONNEL 8 0 0 7.412 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.000 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEt 0 0 0 0.000 0.000 0.000

TOTAL 8 0 0 8 7.412 0.000 0.000 7.412

Rff_Uf1ING
MAINTENANCE PERSONNEL 1 0 0 0.613 0.120 0.155
OPERATING PERSONNEL 1 0 0 1.411 0.000 0.000
HEALTH PHYSICS PERSONNEL 0 0 0 0.004 0.000 0.000
SUPERVISORY PERSONNEL 0 0 0 0.000 0.000 0.000
ENGINEERING PERSONNEL 4 0 0 0.869 0.000 0.082

TOTAL 6 0 0 6 2.897 0.120 0.237 3.254,

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 64 300 1407 1771 140.482 421.638 719.795 1281.915
OPERATING PERSONNEL 109 0 1 110 91.405 0.000 0.101 91.506
HEALTH PHYSICS PERSONNEL 31 2 74 107 48.219 0.303 59.718 108.240
SUPERVISORY PERSONNEL 7 2 14 23 5.316 0.863 4.452 10.631
ENGINEERING PERSONNEL 45 0 9 54 32.227 0.000 2.684 34.911

GRAND TOTAL 256 304 1505 2065 317.649 422.804 786.750 1527.203 "
*
Workers may be cour:ted in more than one category.

"NRC mandated torus modifications and piping resupports contributed 93 man-rems.
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APPENDIX C

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
'

,

PLANT: YANKEE-ROWE (PWR) 1983 .

N'JMBER OF PERSONNEL - (>10 0 M-REM) .- T0"AL MAN-RE4L
STATI0 1 UTILITY CONTRACT TOTAL STATION UTILI"Y C0i ''RACT TOTAL

WORK 8 JOB FUNCTION - EMPLOYE ES EMPLOYEES 0 OTHERS PERSONS EMPLOYEES EMPLOYHES 8||l''NERS MAN-REM 5
| REACTOR OPERATIONS 8 $URV. {

MAINTENANCE PERSONNEL '7 0 8 1.715 8.438 0.010
.

OPERATING PERSONNEL' 33 0 't 11.932 0.000 8.000 -

NEALTH PHYSICS PERSOMMEL 8 0 0 2.033 0.000 0.000 "
'

SUPERVISORY PERSONNEL t 8. 0 0.318 0.888 8.865
ENGINEERIhG PERSONNEL 8 1 0 0.265 8.298 't.340

TOTAL 49 1 0 50 16.255 0.728 0.115 17.095
t

ROUTINE MAINTENANCE ~*

MAINTENANCE PERSONNEL 13 2 8. 3.756 1.204 0.065
OPERATING PERSONNEL- 5 8 0 t.295 0.888 e.000.

j MEALTH PNYSICS PERSONNEL: 2 8 8 8.945 0.000 0.048 &

SUPERVISORY PERSONNEL -0 0 8 8.000 8.000 0.038 ?

ENGINEERING PERSONNEL 0 0 8 0.000 0.875 0.858
TOTAL 20 2 0 22 5.996 1.279 e.135 7.460j

I IN-SERVICE INSPECTION 4

MAINTENANCE PERSONNEL 0 0 0 0.000 0.000 0.000 r

OPERATING PERSONNEL 8 0 0 0.808 0.808 s.000
-NEALTH PHYSICS PERSONNEL 8 8 8 0.000 0.000 e.see.

SUPERVISORY PERSONNEL 8 0 0 0.000 - 8.000 3.00s ,

; ENGINEERING PEREONNEL 8 8 8 0.000 B.000 0.800
TOTAL 8- 0 0 5 0.000 0.000 3.333 3.333

I SPECIAL MAINTENANCE
' MAINTENANCE PERSONNEL 22 16 1 15.458 6.658 1.415

| $-OPERATING PERSONNEL 2 .S 2 0.575 0.000 2.825
NEALTN PHYSICS PERSONNEL 7 0 4 2.495 S.See e.ses
SUPERVISORY PERSONNEL 8 8- G 8.820 0.000 0.898 i

| ENGINEERING PERSONNEL- 8 4 0 0.165 1.355 0. A78 - >

1 TOTAL 31 28 3 54 19.105 8.805 3.608 30.713

I WASTE PROCESSING
1 MAINTENANCE PERSONNEL 6 6 8 1.555 1.395 0.000 :

1 OPERATING PERSONNEL 18. 8 0 2.871 0.000 0.000 [

j..
HEALTH PHYSICS PERSONNEL 5 8 1 1.405 0.800 B.135 t
SUPERVISORY PERSONNEL- 0 0 0 0.000 0.000- 0.000 |ENGINEERING PERSONNEL 0 0 -0 0.025 0.000 0.000' *

TOTAL 21 6 1 28 5.856 1.395 g.135 7.386 [
'

REFUELING f
'

. MAINTENANCE PER5ONNEL 8 'O 8 0.825 8.885 0.880 ;

OPERATING PERSONNEL 8 8 8 0.000 8.000 s est
HEALTN PHYSICS PERSONNEL .e 'O 8 8.015 0.000 0.000 .

.
SUPERVISORY PERSONNt;L e. 8- 0 0.000 0.000 0.000

! ENGINEERING PERSONNEL' O 8 0 0.010 0.048 3.000 !

TOTAL 8 0 0 0 0.050 8.845 0.888 0.095

; TOTAL BY .30B FUNCTION
MAINTENANCE PERSONNEL 44 24 1 73- 22.50t 9.684 1.498 33.675

' OPERATING PERSONNEL 58 0 .2 52 16.673 0.000 2.825 18.698
NEALTN PHYSICS PERSONNEL 22 8 1 23- 7.293 0.000 8.175 7.468
SUPERVISORY PERSONNEL .t 8 8 1 0.330 0.000 0.185 8.515'

.a- ENSINEERINC PERSONNEL 8 5 0 5 S.465 1.768 0.160 2.185
| f. RAND TOTAL 121 29 4 154 47.262 11.444 4.835 62.741 s

% ,ners may he countee se inere then ene casessry.

'

.
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APPENDIX C

, . NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
PLANT: ZION 1.2 (PWR) 1983

NUMBER OF PERSONNEL (>100 M-REM) TOTAL MAN-REMS
_ STATION UTILITY CONTRACT TOTAL STATION UTILITY CONTRACY TOTAL

WCRK 8 JOB FUNCTION EM?t0 VEES EMPLOYEES 8 OTHERS PERSONS E T1P L O Y E E S EMPLOYEES 4 OTHERS MAN-REMS

REACTOR OPERATIONS 4 SURV.
MAINTENANCE PERSONNEL 46 0 24 20.560 0.000 12.070
CPERATING PERSONNEL 57 0 0 23.143 0.000 0.000
NEALTH PHYSICS PERSOHNEL 9 0 45 4.077 0.000 9.500
SUPERVISORY PERSONNEL 88 0 0 16.424 0.000 0.000
ENGINEERING PERSONNEL 36 46 120 17.464 0.819 8.500

TOTAt 236 46 189 471 81.668 0.819 30.070 112.557

ROUTINE MAINTENANCE
r.AINTENANCE PERSONNEL 31 0 66 61.028 0.000 213.215
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000
HEALTH PHYSICS PERSONNEL 19 0 46 8.197 0.000 53.126
SUPERVISORY PERSONNEL 24 0 0 7.349 0.000 0.000
ENGINEERING PERSONNEL 9 0 0 2.222 0.000 0.000

TOTAL 83 0 112 195 78.796 0.000 266.541 345.137

IN-5ERVICE INSPECTION
MAINTENANCE PERSONNEL 40 0 334 14.217 0.000 67.844
OPERATING PERSONNEL 26 0 0 2.819 0.000 0.000
HEALTH PHYSICS PERSONNEL 4 0 66 1.909 0.000 8.222
SUPERVISORY PERSONNEL 6 0 0 2.660 0.000 0.000
ENGINEERING PERSONNEL 16 0 0 4.100 0.000 0.000

TOTAL 92 0 400 492 25.705 0.000 76.066 101.771

$PECJ AL MAINLENANCE
MAINTENANCE PERSONNEL 80 99 675 102.366 7.981 348.313
OPERATING PERSONNEL 0 0 0 0.000 0.000 0.000_,,

--
'd HEALTH PHYSICS PERSONNEL 18 0 26 12.435 0.000 59.167

$UPERVISORY PERSONNEL 12 0 0 10.000 0.000 0.000
ENGINEERING PERSONNEL 70 85 63 19.513 0.711 15.945

TOTAL 180 184 764 1128 144.314 8.692 423.4?S 576.431

MASTE PP0 CESSING
MAINTENANCE PERSONNEL 34 0 24 10.936 0.000 36.380
OPERATING PERSONNEL 26 0 19 2.168 0.000 1.930
HEALTH PHYSICS PERSONNEL 4 0 12 1.468 0.000 6.325
SUPERVISORY PERSONNEL 10 0 0 2.745 0.000 0.000
ENGINEERING PER$0MNEL 8 0 0 0.875 0.000 0.000

TOTAL 82 0 55 . 137 18.192 0.000 44.635 62.827

R FFUEL ING
MAINTENANCE PERSONNEL 20 0 115 9.624 0.000 23.115
OPERATING PERSONNEL 24 0 0 17.062 0.000 0.000

HEALTH PHYSICS PERSONNEL 4 0 19 1.293 0.000 1.615
$UPERVISORY PERSONNEL 49 0 0 2.650 0.000 0.000

ENGINEERING PERSONNEL 4 0 0 0.050 0.000 0.000
TOTAL 101 0 134 23S 30.679 0.000 24.750 55.409

TOTAL BY JOB FUNCTION
MAINTENANCE PERSONNEL 251 99 1238 1588 218.731 7.981 700.937 927.649
OPERATING PERSONNEL 133 0 19 152 45.192 0.000 1.950 47.122

HEALTH PHYSICL PERSONNEL 58 0 214 272 29.379 0.000 137.955 167.334
SUPERVISORY PERSONNEL 189 0 0 189 41.828 0.000 0.000 41.828

ENGINEERING PfRSONNEL 143 131 183 457 44.224 1.530 24.445 70.199

GRANL TOTAL 774 230 1654 2658 379.354 9.511 865.267 1254.132
*
Workers may be counted in more than one category.
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APPENDIX D

Occupational Doses at Foreign Reactors

Note on: COMPARIS0N OF OCCUPATIONAL DOSES AT U.S. AND FOREIGN REACTORS

'When comparisons of occupational radiation doses incurred at U.S. power
reactors with those incurred at foreign power reactors are made, they are
usually in terms of averages based on data reported by all U.S. reactors. In
an effort to determine how newer U.S. plants might compare with the foreign
plants, many of which are less than ten years old, the following analyses were
performed.

1. In order to examine the exposures experienced at the newest U.S. plants,
those plants that had completed no more than one full year of commercial
operations as of 12/31/81 were selected. The collective dose and gross
megawatt years (electric) were summed for each year to yield the following
results for PWRs (there are no BWRs that fit this criterion). The collec-
tive dose per megawatt year indicates a decreasing trend, but there has .

.

not been enough time to fully allow for the effects of any cobalt buildup.

Collective Dose
Year No. of Sites (man-rems) Megawatt-Years Dose Per MW-YR

: 1981 2 3518 2347 1.50
1982 6 5496 5537 0.99
1983 6 4676 6574 0.71

2. In an effort to examine the exposure experienced at the newer U.S. plants
while taking into account cobalt buildup, those U.S. plants that had
completed no more than one full year of commercial operation as of
12/31/77 were selected. To focus on the cobalt buildup, the collective

.

dose and gross megawatt years (electric) for the first three years of
operation were not included in the summation of these two parameters.
This yielded the following information, again for PWRs only.

Year'

Operation Year of No. of Collective Megawatt- Dose Per
Begin Data Sites Dose (man-rems) Years 'MW-Yr

1977 1980 3 1534 1349 1.14
1978 1981 8 3679 3869 0.62
1979 1982 9 6570 8315 0.79
1980 1983 9 6201 7964 0.78

These analyses indicate that the collective dose per megawatt year at the
.

. newer U.S. PWRs is between 0.7 and 0.8. This~can be compared to the following
<

values of the collective dose per megwatt year for foreign reactors. It

appears that the value of this parameter is still two to four times that found
for most foreign reactors (except the Japanese). Under~an NRC contract,

| 119
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Mr. J. Baum, Brookhaven National Lab., will soon publish the " Proceedings of an
- International Workshop on Historical Dose Experience and Dose Reduction at

Nuclear Power Plants" which will have more details about the exposures
experienced at many foreign reactors.

Country Reactor Type 1981 1982

! Japan PWRs 0.61
France PWRS 0.24 0.28
Britain GCRs 0.67 0.36

| Canada PHWRs 0.25
Sweden BWRs & PWRs 0.2
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This report summarizes the occupational ra 'ation ed, osure information that has been
reported to the U.S.N.R.C. by commercial nuc arpoeier reactors during the years 1969
through 1983. The bulk of the data presented n the report was obtained from annuals

radiation exposure reports submitted in accord ce with the requirements of 10 CFR
20.407 and license technical specifications, a on workers terminating their
employment at nuclear power facilities was obtii d from reports submitted pursuant
to 10 CFR 20.408. The annual reports submittid b the 76 nuclear power plants that
had completed at least one full year of operation a of December 31, 1983, indicated that
the number of personnel monitored during 1983 was 13 700 persons and the annual
collective dose incurred by these individuals was 56, 0 man-rems (man-cSv). The
average annual dose for each worker that received a me urable dose was 0.66 rems (cSv),
and the average collective dose per reactbr was 753 man ens (man-c5v). The termi-
nation reports revealed that some 56,500L' individuals com eted their employment with
one or more reactor facilities during (482 * Approximate 4,500 of these workers
could be considered transient.s and thef received an averag dose of 1.11 rems (cSv).

+

4
*The most recent year for. which mosf of the termination data e available for analysis,
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