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ABSTRACT

This repor. presents an updated compilation of occupational radiation
axposures at commercial nuciear power reactors for the years 13969 through
1979. It is published annually and is avai'able at all NRC Public Document
Rooms, or may be purcnased from eitlier of the organ’zations identified on tre
inside of the front cover of this report. The bulk of Lhe information con-
tained in this document was derived from reports submitted to the United
States Nuclear Regulatory Commission in accecrdance with requirements of
individual plant technical specificatiuns and in accordance with 20 407 of
Title 10, Chapter 1, Code of Federal Regulations (10 CFR §20.407).

This report now contains data received from the 67 light water cooled reactors
(iWRs) that had been declared to be in commercial operation for at least one
full year as of December 31, 1979. This represents an increase 2f three
reactors over t'ie number contained in last year's ‘eport. Bot'/ the total
number of persunnel monitored at LWRs and the number of workers that received
measurable doses during 1979 increased by about 40% to values of 109,160 and
64,073, respectively. The total collective dose for 1979 is estimated to be
39,759 man-rems, which is a 25% increase over last year's value of 31,804,

The result was that the average dose per worker decreased slightiy to

0.62 rems, while the average collective dose per reactor increased by approxi-
mately 19% to a value of 593 man-rems. The collective dose per megawatti-year
of generated electricity by each reactor also increased to an average value of
1.3 man-rems per megawatt-year from last year's valuve of 1.0.

For the first time, the repurt presents a summary and some analysec o' 'he
exposure data contained in the "termination reports” that have been suomitted
to the Commission pursuant to 10 CFR §20.408 by nuclear power licensees. As
of December 31, 1979, personal identification and exposure information had
been collected and computerized for some 120,000 of these terminating reactor
personnel. Analysis of these data indicate that there are now about 1,500
quarterly transient* workers cach year who incur an average dose of 0. 47 rems
and some 3,200 yearly trunsient* workers who incur an average dose of

1.05 rems. Further 2:alysis of the termination data indicated that 55% of the
workers who are les, than 35 years of age receive 56% of the collective dose.

r-
Transient workers are those workers who begin and end their employment or
work assignment at two or more different lic:nsed facilities within one
calendar quarter (quarterly transients) o cne calendar year (yearly transients).

iti
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OCCUPATIONAL RADIATION EXPOSURE AT
COMMERCIAL NUCLEAR POWER REACTORS
1979

1. INTRODUCTION

In 1974 the NRC staff began changing the technical specifications of gperating
nuclear power reactors to require them to submit an annual report which would
indicate the number of individuals exposed and their cumulativz annual doses,
broken down by type of personnel, work function, and occupation. (This format
for reporting is contained in Regulatory Guige 1.16, “Reporting of Operating
Information - Appendix A Technical Specifications,” and is similar to that
shown in Appendix C of this report.) Regarding data for previous years, each
reactor licensee was 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 (man-rems) 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
informatiun given in Appendix A, therefore, is not complete for all plants for
the years 1969 through 1972.

On February 4, 1974, 10 CFR §20.407 was amended to require licensed power
reactors, among other licensees, to submit an annual statistical report indi-
cating tne distribution of the whole body doses of all individuals monitored
at each facility. These reports (see Appendix B) allow an estimate to be made
of the total collective dose, and of the number of workers receiving measur-
able doses. These values were used throughout this report (except for

Tables 8, 9, 10 and Appendix C) for the years 1973 through 1979.

The plant operating data, such as plant capacity and megawatt-years of
electricity generated, was obtained or derived from data inciuded in various
jssues of the "Operating Units Status Report,” (Ref. 1), and from the report
", S. Central 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 20.407 and Regulatory

Guide 1.16, may be found in those documents listed on the front cover of this
report. Additional operating data and statistics for each year after 1972 may
be found in a series of reports, “Nuclear Power Plant Operating Experience”
(Refs. 3, 4, 5, 6, and 7). The next report in this series (NUREG/CR-149%6),
which contains data for 1979, shou:d be published by June 1981. These docu-
ments are available at all NRC public document rooms, or they may be purchased
from the National Technical Informetion Service as shown in the Reference
section,




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 reactors 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 parentheses (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 summation of the annual whole body doses (called man-rems) of all
of these workers. The annual collective doses shown in parentheses and
the other information marked with an asterisk are also based on the data
submitted by the number of reactors shown in parentheses.

2.1.2 Collective Dose

The collective dose (in man-rems) shown for the four years 1969 through
1972 was obtained by special request made to the licensee or from monthly
and semi-annual operating reports that had been previously 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 total collective dose and the number of workers
receiving measurable doses were obtained from the annual reports submit-
ted pursuant to 10 CFR §20.407. From these reports, the annual
collective dose was calculated by summing the products obtained by multi-
plying the number of individuals shown in each of the dose ranges (shown
in Table 7 and Appendix B) by the midpoint of each range. Past exper-
ience has shown that the actual mean dose of individuals reported in each
dose range is less than the midpoint of the range. Thus the collective
doses shown in this report may be about 10% too high.

2.1.3 Breakdown of Collective Dose

In Appendix A, the collective dose that was calculated from the
§20.407-type annual reports is broken down by work function (operations
and maintenance) and by personnel type (contractor, and station and
utility combined) for each plant site. The proportion of man-rems in
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:

(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
Appendix C) was calculated and multiplied by the total collective dose
that had been estimated using the §20.407-type annual reports. This
product is the number of man-rems shown in the column headed "Operations"

2



TABLE 1

SUMMARY OF ANNUAL INFORMATION REPORTED BY
COMMERCIAL BOILING WATER REACTORS

1969 - 1979
Numd N No. of G Average Am Average No A Average A
, Workers Dose Collective Personnel With 9 MW Yrs
ot Collective ] MW Yrs Man rems Raied
Year 0 With p ) Per Dose Per Measurable Generated
" Measurabie - - Worker Reactor Doses Per P Per ' v
] :
necluded (Mar. -rems) 0 Generated (Rems) (Man ) R MW Yr St (MWe) Net
1969 3(2) 586 (300) 290* 192 103" 195 145" 31 64 12
1970 6 (4) 764 (510) 1,327+ 912 039" 127 330* 08 152 267
1971 7(5) 1,784 (1,069) 1873* 1,308 057* 255 375+ 14 187 339
1972 10 (7) 2,858 (2,130) 2,258 3,058 094" 286 323+ 09 306 434
w — et e el s e e ~—-—J p———
1973 12 4 564 5,340 3,394 0.85 380 445 13 283 459
N— — —— e oo e e
1974 14 7,095 8,769 4,059 081 507 626 1.7 290 513
——— D TN L_—-- — e e e e e e NEEICTRSS] | S——— S
1975 18 12611 14 607 5,786 086 701 812 22 a2 611
k 25 el PR | TR TR O . <SS e - Y 3 - - J o
1976 23 12626 17,859 8,586 0.n 549 776 15 373 647
-__..J._.___-..,_.'-__<}..——_—__—ﬂ_.-4p.-\ e S S -4 — —— - - . e 1 - W — —
1977 22 19,042 21,388 9,098 089 828 830 21 396 645
—— e e e e k-—-----ﬁp—-——— —— e e — }. -— - ———— — r - - -4 — —
1978 25 15,096 20278 11,774 0.74 604 g 13 an 68
N— -
1979 25 b 18,322 25,245 11,671 073 733 1.010 1.6 467 669

*During the years 1969 through 1972, all plants reported collective doses but 2 few did not submit the number of personnel that recs ‘ed 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 thad column, as well as the asterisked

bers in the g columns, are all based on the dats submitted by the number of reactors shown in parertheses This correction, and others, changed some of the values from

those appearing in earlier NUREG documents.



TABLE 2

SUMMARY OF ANNUAL INFORMATION REPORTED BY
COMMERCIAL PRESSURIZED WATER REACTORS

1969 - 1979
No. of Average Average Average No. Average
Wt A’ Workers Goums Dose Collective | PersonnelWith | Ave™™® MW-Yrs e
Ot Collective : MW-Yrs Man-rems Rated

Year With ! Per Dose Per Measurable Generated )

Reactors Doses Electric Per Capacity

included | (Man-rems) | Memurble | o erated | WOTker Penstes Swens For MW- Y+ " (MWe) Net

Doses (Rems) (Man-rems) Reactor Reactor
1969 4(3) 661 (363) 454+ 1,097 0.80* 165 151+ 0.6 274 349
1970 4 (3) 2,738 (1,099) 1.340* 979 082* 684 447" 28 245 348
1971 6 (4) 1,844 (912) 905+ 1,912 1.01* 307 226* 10 319 399
1972 8 (5) 3,708 (2,083) 1,885* 2544 1.1%* 464 377+ 15 318 446
-

1973 12 9,399 9,440 3,770 1.00 783 787 25 314 533
1974 20 6,627 9,697 6824 068 3 485 1.0 341 619
1975 26 8,268 10884 11,983 076 318 419 0.7 461 643
1976 30 13,807 17588 13,325 079 460 586 10 444 675
1977 34 13,469 20878 17,346 N .65 396 614 08 510 699
1978 39 16,713 25,720 19,840 0.65 429 659 08 509 723
1879 42 21,437 38,828 18,249 0.55 510 924 12 434 729

*During the years 1969 through 1972 eil plants reported collective doses but a few did not submit the number of personnel that recuived measu able doses. The number of reactors
that did report doses and number of warkers is @ven in parentheses in the second column. The collective doses shown in parentheses in column 3. as well as the asterisked numbers

n the remaining cclumns, are all based on the data submitted by the number of reactors shown in parentheses. This correction, and others, changed some of the values from those
appearing in earlier NUREG documents




TABLE 3

SUMMARY OF ANNUAL INFORMATION REPORTED
BY COMMERCIAL LIGHT WATER COOLED REACTORS

1969 - 1975

womber | Anmas | SOS | Grom | AT ] S| et | A | YL | Aversse
Year e S With prosaiion Per Dose Per Mossursble | NN | Genersted P

s Onis Measurable Sheotrte Worker Reactor Doses Per g Per Capasity

Included (Man-rems) ot Generatsd | oot | rerms) i MW-Yr Resney | (MWe) Nt
1969 7 5) 1,247 (663) 744° 1,289 089" 178 149+ 10 184 247
1970 | 0 3,502 (1,609) 2,661 1,892 0.60° 350 380* 19 189 300
1971 | 139 3,628 (1,981) 2,778* 3,220 0.71* 280 309° 1.1 248 367
1972 | 180120 | 6,566 (4,213) 4,143* 5,602 1.02* 365 345+ 12 an 408
1973 | 24 13,963 14,780 7.164 0.94 582 616 19 299 496
1974 | 3a 13722 18.466 10,883 0.74 204 543 13 320 576
1975 | a4 20,879 25,491 17,769 0.82 475 579 12 404 630
1976 | 53 26,433 35,447 21,911 075 499 669 12 413 663
w77 | 7 3251 42,266 26,444 077 570 742 12 464 677
1978 | 64 31,809 45,998 31,614 0.69 a97 719 10 494 702
1970 | 67 39,750 64,073 29,920 0.62 593 956 13 aa7 705
*During the years 1969 through 1972, all plants reponted collective doses but a few did not submit the number of personnei that o srable d The number of reactors

that did report doses and number of workers is given 1 parentheses v the

The coll e d

shown 1 parentheses in the third column, as well as the asterisked

numbers in the romaining columns, are all based on the data submitted by the number of reactors shown in parentheses. This correction, and others, changed some of the values from

those appearing in eariier NUREG documents.



in Appendix A. (3) The number of man-rems shown in the column
headed "Maintenance and Others" in Appendix A was determined by
first summing the collective doses incurred by workers in the five
remaining functions, given in Appendix C, and then calculating the
fraction that this dose is of the total collective dose. This
fraction was multiplied by the total collective dose estimated from
the §20.407-type arnual report to yield the number of man-rems shown
in this column of Appendix A. (4) A similar procedure was followed
in determining the number of man-rems in the type of personnel
columns “Contractor" and "Station & Utility" in Appendix A.

2.1.4 Workers With Measurable Whole Body Doses

The number of workers with measurable doses, rather than the total number
of individuals monitored, is shown in Tables 1 through 3 and Appendix A.
These value: were used to calculate the average annual dose per worker
and tre average number of personnel per reactor. This was done to delete
those individuals, many of whom probably did not routinely wor“ in radia-
tion areas (and were monitored for convenience or for identification
purposes), who may have received exposures too small to be detected by
personnel menitoring devices.

¢.1.5 Megawatt-years of Electricity

The number of gross megawatt-years (MW-Yrs) of electric energy generated
each year by each tarility 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 a year. The
gross megawatt-years of genarated 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 to yield the average amount of electric energy
generated (MW-Yrs) per reactor, which is also shown in Tables 1 through
J.

2.1.6 Ccllective Dose per Megawatt-year

The number of megawatt-years generated was also used to determine average
values of the annual collective dose per megawatt-year generated. This
was calculated by dividing the total collective dose by the tsotal gross
megawatt-years generzted to yield a quotient, having the units "man-rems
per MW-Yr, " that is used as a measure of the doses 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 p~esented 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
the reactors by the number of reactors included each year. The net
maximum dependable capacity is defined to be the gross _lectrical output
as measured at the output terminals of the turbine generator during the
most restrictive seasonal conditions, less the normal station service
loads. This is the "capacity” shown for each plant in Appendix C.




2.2 Average Annual Occupational Doses

Some of the data presented in Tables 1 tnrough 3 is graphically displayed
in Figures 1 and 2. Figure 1 indicates that for all LWRs the average
annual values for three of the four parameters plotted for 1979 increased
somewhat from their 1978 values. Only the average dose per worker
appears to have decreased slightly to about 0.6 rems. As can be seen
from Figure 2, these increases were due to increases in the values of
these parameters calculated for both BWRs and PWRs. For example, the
number of workers per reactor reached all-time highs at both types of
facilities, with 1,010 workers at BWRs and 924 workers at PWRs. Also,
the man-rems (collective dose) per megawatt-year of electricity increased
at both types of facilities,combined,for the first time in six years.
This is in contrast to the rather sharp decline in these parameters that
was exhibited by the BWRs in 1978; and the average values of all four of
the parameters plotted in Figure 2 for BWRs generally remain larger than
those for PWRs, as they have for five out of the last six years.

To further assist in the identification of any trends that might exist in
the three parameters, average and mean collective dose per reactor and
collective dose per megawatt-year, Figure 3 is presented. It displays
the average and median* values of the collective dose per reactor for
BWRs and for PWRs for t'e years 1973 through 1979. The range 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 chose plants
ranked in the twenty-fifth through the seventy-fifth percentiles. One
can see that in nearly every case the median is less than the average and
the rectangles are closer to the lower values which would indicate that a
majority of the plants usually report collective doses that are less than
the average collective dose per reactor that is usually quoted.

2.3 Plant Rankings by Collective Dose Per Reactor

The number of reactors from which data has been collected is still rather
small, and the information reported by a few reactors where unusual
conditions or problems may have occurred couid have a large impact cn
some of the statistics presented in this report. In an effort to
identify those plants, Tables 4 and 5 1ist the BWRs and PWRs in ascending
order of man-rems per reactor for each of the years 1975 through 1979.
Two other parameters, dose per worker and collective dose per megawatt-
year, are also given for each plant and could have been used in ranking
the plants as well. Table 6 ranks the plants that had been in commercial
operation for at least five years as of December 31, 1979. The values of
the average dose per worker and collective dose per megawatt-year showed
a decrease at both types of plants from those that had been calculated
for the five years ending in 1978. It should be ~oted that there are
significant differences in nuclear plant dec s, =ven between plants of
a given type. Therefore, one should be r. &7 when attempting to draw
conclusions from the data.

—
The value at which 50% of the reactors reported greater (~llective doses
and the other 50% reported smaller collective doses.




MAN-REMS PER MW-YR AND DOSE (REMS) PER WORKER — USE SCALE x 1
WORKERS PER REACTOR AND MAN-REMS PER REACTOR — USE SCALE x 100

FIGURE 1

PLOTS OF AVERAGE AND TOTAL ANNUAL VALUES
AT ALL LIGHT WATER COOLED REACTORS
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Site Name

LISTED IN ASCENDING ORDER OF MAN-REMS PER REACTOR

Site Name

TABLE 4

BOILING WATER REACTORS

Site Name

1976 - 1979
1977

1“_

Rems
per
Site

Site Name

Duose

per
Warkes

Site Name (Remy)

Man

Rems

per
MW Yt

Peach Bottom 283
Cooper Staton

Vermont Yankee

Big Rock L amt

La Crosse

HBrowns Ferry |
Humbaldt Bay

Nine Mile Poiot

Prigrim 1

Quad Cines 182 1878
Qystei Croek 1140
Dresden ! 283 kLF)
Monticelio 1383
Miltstone Poimt 1+ 2022

Averages por
Reactir m

Guane Arnold

La Crose

Brown Ferry 182
Hatch
Fitzpatrick
Monticetio

By Rock Poimt
Brunswick 2
Cougper Station
Vermant Yankes
Peach Bottom 283
Nine Mide Pom
Drasden 1,283
Humboldt Bay
Ouad Citws 182
Oyster Croek
Milistone 1
Pilgrim 1

Averages per
Reactor

Yeor those Btes with fuaee thn oie apRIEtiog 1eacto:, the

Cooper Staton

La Crouse
Vermont Yankee
Duane Arnoid

Big Rock Poim
Mitistone Pont 1
Browns Ferry 182
Hateh |

Quad Cities 187
Orosden 1 2&3
Manticetio

Peach Bottam 283
Fitzpatrick
Brunswick 2

Nine Mile Pout
Oyster Croek
Humbuldt Bay
Puigrim 1

Avwerages par
Reactor

198
25
258
299
334
384
B63
465
N
1694
1000
2036
1080
1120
1383
1614
1904
3142

L¥d]

Cooper Station

La Crosse

Big Rock Pount
Hatch !

Nine Mile Point
Humboidt Bay
Vermant Yankes
Monticello
Brumwick 187
Dresden 1 785
Browns Fary 1.2 83
Peach Bostom 283
ued Cities 182
Fitepatnck

Duane Acnoid
Miistone 1

Qyster Creek
Piigrim

Avninges pel

HRoacton

Humbaoldt Bay 0
Monticello 042
La Crosse 1.22
Cooper 6.52
Duane Arneld 0.38
Big Rock Pont Y 613
Qyster Crenk 0.5%
Browns Feeey 123 662
Hatch 027
Uresdon 1.2.3

Peacti Bottom 2 3

Fiizpatrius

Pilgrim

Quad Citws 1.2

Varmunt Yankes

Brunswick 1.2

Nine Mite Poim

Millstone Poiat

Averages per

Reactor

mesetln
.

030
178
Y
078
%00
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TABLE 6
LIGHT WATER COOLED REACTORS
LISTED IN ASCENDING ORDER OF MAN-REMS PER REACTOR

Five Year Totals and Averages

1976 - 1979
BOILING WATER REACTORS PRESSURIZED WATER REACTORS
1 Total 1 Total
Total  Workers Average Average Total  Workers Average Average

Man with Dose  Total Man- Man with Dose  Total Man
Rems  Measur per Mega Rems fems  Measur-  per Mega Rems

2 per able  Worker  Watt r > e able  Worker Watt '
Site Name Site Doses (Rems) Years M&.Yr. Site Name ite Doses (Rems) Years MW Ye
La Crosse 919 159 .21 110 84 Prainie Island 1, 2 1,21 3,153 040 4290 03
Cooper 1,043 2380 044 2595 04 Kewaunee 719 1,475 049 2,1 0.3
Big Rock Paint 1434 2161 066 170 84 Yankes Rowe 940 2132 0.4 716 1.3
Vermont Yankee 2,331 3,892 060 2,044 1.1 Point Beach 1,2 22222 2015 1.10 425 05
Peach Bottom 2,3 5809 1045 056 7082 08 Arkansas 1 1,124 3267 034 2,687 04
Monticello 3,148 3,589 (.88 2,228 1.4 Maime Yankee 1,223 2,223 0.55 3.052 04
Humbaoldt Bay 3292 2306 143 69 4717 Fort Calhoun 1440 2567 0 56 1,652 09
:; QOuad Cities 1,2 8,076 6.110 1.32 4,954 16 Oconee 1,23 5,246 1.37% on 8,583 0.6
Nine Mile Point 4303 4000 1.07 2013 21 Zion 1,2 3992 4570 087 6,527 0.6
Dresden 1,2,3 10126 W.271 099 5223 19 San Onofre 2558 4022 0&4 1692 1.5
Oyster Creek 5578 6,718 083 2189 2% Ginna 2617 3508 075 1,721 15
Pilgrim 8930 7,79 1.1% 2006 44 Palisades 2726 4017 068 2000 14
Grand Totels and Turkey Point 34 5.808 1480 0.78 4,769 1.2
Averages 54,990 60451 0.91 30,703 18 Hadde : Neck 3.072 3,775  0.81 2514 1.2
Robinson 2 4,463 44717 1.00 2,561 1.7

Surry 1,2 2,542 13,829 0.91 4,702 2.7

Grand Totals &
Averages 51958 6988/ 0.74 53,833 1.0

‘Fu those sites with more than one operating reactor, the number of man-rems per reactor is obtained by dividing the number of man-rems by the number of reactors at the site

2lumuh unit sites where all reactors had not completed one full year of commercial operation as of 12-31-7% are not included
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[n general, one can see from the listings in Tables # through & that the
plants having lower values of these three parameters each year are
usually the newer plants. Some of the older, .maller plants also appear
near the top of the listings since they report small collective doses;
however, the ratio of their man-rems to the number of megawatt-years
generated will be higher because of their limited power generation capa-
city. Usually, when a plast reports a large annual collective dose, and
a large man-rems to megawatt-year ratio as well, it indicates that
extensive maintenance or modifications were undertaken during the year.
Also, numerous plants reported increases in their collective doses as a
result of the actions that the NRC required operating reactors to take
because of the Three Mile Island 2 accident and NRC's concern for seismic
desiyn deficiencies in safety-related pip ,. And, again in 1978, sev-
eral PWRs reported substantial collective aooses associated with the
inspection and repair of steam generator tubes. Some major activities at
BWRs that accounted for a portion of the 1979 collective dose were
inspection and maintenance of shock suppressors, and maintenance and
repair of various valves.

ANNUAL DOSE DISTRIBUTIONS

3.1 Annual Whole Body Dose Distributions

Table 7 indicates the distribution of the annual whole body doses
received by workers at commercial LWRs during each of the years 1969
through 1979. One can see that prior to 1973 the reports had a different
format such that there were only two dose ranges, 0.0 to 1.25 rems and
1.25 to 2.0 rems, for doses less than two rems. This did not allow an

e :timate of the collective dose, as previously described, to be made for
tuese years. For the years after 1972, one can see that the annual
collective dose increased nearly every year, and that the number of
workers receiving measurable doses continually increased. However, the
percentage of these workers who received annual doses in excess of 5 rems
has remained at about 0.2% for the last two years. Appendix B displays
the 1979 annual dose distributions reported by each licensed nuclear
facility.

The distribution shown in Table 7 for 1979 is the sum of these reports.
The §20.407-type annual reports submitted by each facility during
previous years can be found in WASH-1350-R5 (Ref. 8), NUREG-0463,

(Ref. 9) and NUREG-0594 (Ref. 10).

The compilation of the distribution reports 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 moni-
tored by all facilities, this person would have been counted as five
individuals rather than as one. This could affect the distribution of
doses as well as the number of individuals and their average dose,
because the individual would have been counted five times in the lower
dose ranges rather than 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 proviaed in Section 4.3.

14
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TABLE 7*

SUMMARY DISTRIBUTION OF ANNUAL WHOLE BODY DOSES.
AT COMMERCIAL LIGHT WATER COOLED REACTORS

1969 - 1979
Number of Individuals with Whole Body Exposures in the Indicated Ranges (Rems) Total Annual
Number Collective
Year | NO Measurable Measurable | 0.10- | 0.25- | 050- | 0.76- | 1.0- | 20- | 30- | 40-| 5.0- | 60-|7.0- | 8.0-| 90- | 10.0- wn Doses
Exposure <0.10 025 | 050 | 075 | 1.0 20 30 | 40 | 50 '60 |70 |80 | 90| 100] 110 ot {Man-rems)
0.0-1.25 1.25-2.0
1969 2,479 128 134 65| 25 5| 2 2,838
-~
1970 6,839 146 166| 163| 8.| 98| 8 1 7509
1971 2 586 410 315 1371 105 17| 1 9,581
1972 14,095 688 532! 199! 11| 46| 21 9 6| 6 15,713
1973 19,043 5,494 1698 | 1214 | 740 | 652 {2368 | 1584 422| 261|125 71| 38| 16| 7 33823 13963""
1974 20,472 6,735 2887 12056 |1,182| 906 |2503 | 1,378] 471| 226| 86| 30| 6 38,938 13,722°"
1975 18,854 8,841 3674 | 2750 | 1,685 | 1,339 |3948 | 1872| 691! 423 ]| 169| 60 | 24 | 12 1 44 343 20879
1976 25,704 12821 5,130 | 4135 | 2520 | 2,030 |4880 | 2354| 789| 487 | 188| 70| 26 | 11| & 1 60,521 26,433"
1977 24,868 13970 |6534 | 5050 | 3,258 | 2,486 |6,162 | 2,837 1,130| 569 | 141| 66 | 36 | 21| & 67,134 32511
= = S IS EPN S
1978 30,143 16639 16943 | 5504 {3,399 | 2,498 16405 | 2989|1080| 418 67| 26 | @ ";2’ 76,121 31804 "
s ——-‘—J————»-———-r-—— 4 O -l}—-.—-.-f b I S —
1979 45,087 24,301 19_846 8.159 | 5189| 3479 | 7934 {3307} 1,251| 477| 86| 28| 13| 2 ‘”1‘2 109,160 39,759

-
Summary of reports submitted in accordance
each of the indicated years.

with 10 CFR 20.407 by plants that had been in commercial operation for at least one full year as of December 31 of

"The collective doses were not reported by the plants but were calculated by the staft by using the method described in this document




3.2 Dos2 Distributions by Work and Job Function

i

Tables 8, 9 and 10 summarize the annual data submitted in accordance with
plant technical specifications in the fcrmat described in Regulatory
Guide 1.16. The licensees are requested to record the c.)llective doses
received by station employees, utility employees, and contract workers
among various prescribed work functions and occupations. The report
submitted by each station for 1979 is contained in Appendix C. OCne
should note that in some cases, the licensees data had to be modified
slightly in order to fit one of the prescribed categories.

Table 8 provides a detailed summary of the distritution of collective
dose by work function, and personnel types for BWRs, PWRs and all LWwRs.
It shows that contract workers performing special maintenance at LWRs
incur the largest collective dose. Table 9 presents a more general
summary of this data for the last five years, and one can see that work-
ers involved in routine and special maintenance activities continue to
incur about 70% of the total cumulative dose. At BWRs (Table 8) workers
involved in these activities received 70.5% of the cumulative dose, a
decrease of about 9% from last year's value, while at PWRs these workers
received 67.0% of the cumulative dose, an increase of about 15% from last
year's value. The portions of the cumulative dose received by workers
during inservice inspection and refueling at PWRs are 10.4% and 8.5%,
respectively; at BWRs such workers received 7.3% and 4.4%, respectively,
of the collective dose. Overall, the contractor personnel received 58%
of the collective dose, and the station and utility employees received
the remaining 42% at LWRs.

Table 10 presents the distribution «f the collective dose at all LWRs
among five occupations. As expected, maintenance personnel incurred the
majority (71.4%) of the collective dose, with contractor maintenance
personnel receiving 16.2% more than the station and utility maintenance

employees.

Supervisory personnel received only 2.7% of the dose, while workers in
the remaining three occupations - operations, health physics, and engine-
ering - received 9.8%, 8.2%, and 7.8%, respectively, of the collective
dose. The total collective dose, 31,222.1 man-rems, shown in Table 10
does not equal that shown in Table 8 because several sites did not pro-
vide the distribution of the collective dose by occupation. Also, 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 calculated from the §20.407-type annual reports.

High Temperature uas Cocled Reactor (HTGR)

The only HTGR operating in the United States is the Fort 5St. Vrain piant
near Denver, Colorado. It is owned by the Public Service Company of
Colorado who was licensed to operate the plant on December 21, 1973. The
330 MWe (net) rated plant achieved initial criticality on January 31,
1974, and began generating electricity in December 1976. However, the
plant has been restricted to power levels less than 100% and did not
declare commercial operability until July 1, 1979.

16
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TABLE 8

ANNUAL COLLECTIVE DOSES
BY OCCUPATION AND PERSONNEL TYPE

1979
" Wok Function Station Emp'oym Utility Employees Contract Workers & Others Total per Function
MAN-REMS % OF TOTAL MAN-REMS X OF TOTAL MAN-REMS % OF TOTAL MAN-REMS X _OF TOTAL

SURVEILLANCE 1443.2 8.7 % 88.2 8.5 % 706.2 %.2 X 2237.6 13.6 %
ROUTINRE MAINTENANCE 2579.6 5.5 % 1238.1 7.6 % 2738.0 16.4 % 6555.6 39.5 2
INSERVICE INSPECTION 126 .8 0.8 % 108.0 0.6 % 587 .8 5.9 % 1224.7 7.5 B
SPECIAL MAINTENANCE 690.8 ¢ .1 % 465 .1 2.8 % 4057 .4 2.3 % 5213.3 31.2 %
WASTE PROCESSING 437.3 .6 X 7.4 0.0 X 272.8 1.6 X J17. 58 %.3 X
REFUELING $48.8% ASH I 68.9 0.4 % 316.1 1.9 % 733.8 4.4 %

TOTALS 5626.5 5N.0'% 1975.7 11.8 % 9080.3 56.4 % 16682.5 100.0 %
13
ATION

SURVEILLANCE 1593.0 8.0 % 123.2 0.6 % 487.3 c.5 % 2203.6 5.9 X
ROUTINE MAINTENANCE 1880.5 9.5 % 407.3 2. 9% 1794 .2 9. ¢ X 4082.0 20.6 %
INSERVTCE INSPECTION 2640.5 1.2 % 210.4 1.4 % 1602.4 2.1'% 2053.3 10.6 %
SPECIAL MAINTENANCE 1103.8 5.6 % 1053. 1 5.5 % 7023.9 5.5 X 9180.8 46 .4 %
WASTE PROCESSTNG 215.7 1.6 % 19.7 9.5 % 311.5 .6 X 606.9 24 X
REFUELING 601.9 3.0 & 309.8 1.6 % 768.7 3.9 % 1680 .4 8.5 %

TOTALS 5695.4 28.8 % 2123.6 19.7 X 11988.0 el 19807.0 100.0 X%
i »
‘Ekf*ég éP!eAslﬁng &

SURVEILLANCE 3036.2 8.3 % 211.4 0.6 % 1193.6 3.3 % 6641, 2 2.2 %
ROUTINE MAINTENANCE 4460.1 12.2 X 1645.3 4.5 % 6532 .2 12.4 % 10637 .6 29.2 %
INSERVICE INSPECTION 367.3 ¥ X 318.46 0.9 % 259¢.3 7:% X 3278.0 9.0 %
SPECIAL MAINTENANCE 1794 .6 4.9 % 1518 .2 4.2 % 11081.2 30.4 % 14394.0 39.4 %
WASTE PROCESSING 713.0 Z: 0% 27.2 0.1 % 584 .3 1.6 % 1324. 5 3.6 %
REFUELINC 950. 7 2.6 % 378.7 1.0 % 1084 .8 Y. ¥ 2616, 2 6.6 %

TOTALS 11321.9 31.9. 5 4099%9.2 11.2 % 21068 .4 $7.7 % 36489%9.5 100.0 %
N |




TABLE 9

PERCENTAGES OF ANNUAL COLLECTIVE DOSE
AT LWRS BY WORK FUNCTION

Work Function PIURNRG 9 S
1976 1976 1977 1978 1979
. 108%  102%  105%  133%  12.2%
Routine Maintenance 52.6% 31.0% 28.1% 31.5% 29.2%
Inservice Inspection 30% 60%  64%  7.7%  9.0%
Special Maintenance 19.0%  40.0%  425%  359%  39.4%
Waste Processiny 69%  60%  S58%  50%  3.6%
Refueling 77%  79%  67%  66%  6.6%

18



TABLE 10

ANNUAL CCLLECT) "€’ JUSES

BY WORK FUNCTION AND : cRSONNEL TYPE

1979

Occupation

OPERATIONS
HEALTH PHYSICS
SUPERVISORY
ENGINEERING

TOTALS

=

OPERATIONS
HEALTH °HYSICS
SUPERVISORY
ENGINEERING

TOTALS

OPERATIONS
HEALTH PHYSICS
SUPERVISORY
ENGINEERING

TOTALS

Station Employees

MAN-REMS X OF TOTAL

2897.5 1
1644 .2

599.1

302,0

383.7

5626.5 33.

N O~
R L R
o NN

2587.
1066 .
513.
267.
292.

4726.

N SCom-w
e~

LS

v oD

32.

5484 .
25!
1112,
569.
675.

10352.

-~ @wOomnD
P

™ ai o~y
N o o

o R n

w
w
L]

L

Utility Employees

&
~N

» o sawmNwwe

—-DCO w0

| & 18

3131,
67.
134,
50.
327.

3712.

N o weoesmwy
“wOOooO

s

8 NuNS s
N e e

_-eoNo
st

>

»

Contract Workers & Others
MAN-REMS *x OF TOTAL
8049.5 8.3 X
264.3 1.5 %
340.0 2.0 X
3.7 0.4 %X
X764 .8 2.2 %
9080.3 56.4 %
5627.6 8.7 %
226.7 1.6 X
986.0 6.8 %
165.8 1.4 %
1070.8 7.6 %
8076.9 55.6 %X
13677.1 $3.8 %
471.0 1.5 X
1326.0 8.2 %
237.5 0.8 X
1445 .6 4.6 %
17157 .2 5%.0 %

Total per Occupation

9583.
1344,
1595.

475.
15641,

16539.

L N
i1 wmoN 2

rPIwmN
Hpppromn
SO NeS 0
© ~ D
SHND -
P08 D -

r

31222.

_‘
.
!o
p=d

 The remaining 5,267 .4 man-rems of the total doses shown in Tabla 8 were not categorized by persom

and Surry 1 & 2 plants.

occupation by the Indian Poirt 1 & 2, North Anna, Point Beach 1 & 2,

o arg 00

M R



As shown in the following table, annual whole body doses incurred by
workers at the plant have been minimal. No one has exceeded an annual
dose of 0.25 rems, and the average dose per worker remains at about

0.05 rems. For the six years ending on December 31, 1979, the total
coliective dose for workers at the site was 15.6 man-rems, and a total of
124.3 megawatt-years of electricity had been gernerated. This yields a
total six-year average of 0.1 man-rems per megawatt-year.

TABLE 11
ANNUAL DOSES AT FORT ST. VRAIN
1874 - 1979
No. of Individuals with Annual Doses
in Ranges (Rems) Average
Total Annual Measurable
No No. of Collective Gross Dose Per
Measurable | Measurable Individuals Dose MwW-Yrs. Worker
Year Dose <0.10 0.10 - 0.25 Monitored | (Man-Rems) | Gener“ted (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 £.05
1977 946 55 1 1,002 %9 29.8 0.05
1978 896 34 0 930 1.7 5.7 0.05
1979 1145 170 2 1.271 6.4 16.0 0.05

4. TERMINATION DATA SUBMITTED PURSUANT TO 10 CFR §20.408

4.1 Termination Reports, 1969-1979%

In 1963 the NRC (then the Atomic = ~gy Commission) began requiring
operating nuclear power facilities - 1 three other types* of licensees to
submit personnel identification anu ..posure information upon the termin-
ation 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 at Oak Ridge, Tennessee. The
data are retrievable through numerous ways - social security number,
name, facility, etc. - which allows statistical analysis of the data, as
well as the tracing of individual dose histories. During the years that
this infor-ation has been collected, some 400,000 termination records
have been received for approximately 120,000 individuals who have been
reported as having terminated their emploment 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 ana 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
as one record. Table 12 provides a breakdown of this information

g
Industrial radiographers; fuel processors, fabricators, and reprocessors;

and manufacturers and distributors of srecified quantities of byproiuct
material.
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for indi'iduals terminating during each of the eleven years and shows
that the »umber of such records continues to increase sach ye

TABLE 12
TERMINATION REPORTS FOR REACTOR PERSONNE!L

1969 - 1979

Number of Huinbar of

Termination ferminating
Year __Records Individuals
1969 790 727
1970 2,126 1,908
1971 2,346 2,197
1972 4,997 3,888
1973 11,525 9,071
1974 16,946 11,603
1975 38,376 22,627
1976 63,593 35,774
1977 80,398 56,548
1978 84 544 36,680
1979 98,509 43,624

4.2

Transient Workers per Calendar Quarter

One use that is being made of the information contained in the
termination reports is the examination of the doses being received by
short-term workers. Since nearly half of the termination reports indi-
cated periods of oxposure that were less than 90 days, it is possible
that several thousand individuals could have been employed by two or more
licensees during the same calendar quarter. Thus, by defining a "trans-
ient" worker to be a radiation worker whe began and terminated employment
at two or more different licensed facilities within one calendar quarter,
one could examine the doses of those workers most likely to approach the
quarterly limits without their present employer'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 throvgh 1976, but now appears to have leveled off for the
last three years.  'is reflects the rate of growth of the nuclear power
industry and its need for short-term workers. One can cee from the top
part of the table that the average individual dose (which is close to
being a quarterly dose for most of these workers) has shown a decreasing
trend during this time and fell to its lowest value of 0.45 rems in 1978.
In 1979 it remained about the same at 0.47 rems. The lower haif of the
table breaks down the informetion shown in the first part and presents
the doses of the workers empioyed by two, three and four or more dif-
ferent reactor licensees. One can see that the majority of these workers
were reported by tv.o different licensees during a quarter, while those
terminated by thre:. or mure licensees generally showed
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TRANSIENT WORKERS PER CALENDAR QUARTER

TABLE 13

AT NUCLEAR POWER FACILITIES

1972 - 1979"
No. of No. of Workers Collective Average
Year Commercial Terminateu by Dose Dose
Reactors Two or More Licensees (Man-rems) (Rems)

1972 18 57 57 1.00

1973 24 146 123 0.84

1974 34 285 157 0.56

1975 44 684 493 072

1976 53 1,257 889 0.71

1977 57 1,435 851 0.59

1978 64 1,500 680 0.45

1979 67 1.460 684 0.47

No. of Workers Collective Average No. of Workers Collective Average No. of Workers Collective Average
Year Verminated by Dose Dose Terminated by Dose Dose Tertninated by Dose Dose
Two Licensees (Man-rems) (Rems) Three Licensees [Man-rems) {Rems) Four Licensees (Man-rems) {Rems)
1972 54 52 096 2 3 1.50 1 2 2.00
1973 133 108 0.81 1 13 1.18 2 2 1.00
1974 255 132 052 28 24 0.86 2 1 6.50
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 1.2n 718 056 147 115 0.78 17 18 1.06
1978 1,303 590 0.45 165 75 0.45 32 15 047
1979 1,280 571 0.45 154 98 0.64 26 15 058
' Data for 1979 may not be 100% complete.




4.3

higher average doses. Examinations of these records have r:vealed that
some individuals have worked for as many as five different (RC licensees
during one calendar quarter. However, only one instance was found in
which a worker may have slightly exceeded his quarterly limit of three
rems as a result of his working at two different licensed facilities
within one calendar quarter. That is not to say that no other workers'
doses have exceeded the quarterly limit because the records of those who
were employed by a second licensee for a period spanning the end of a
calendar quarter could not be examined in this manner, and the records of
those employed by other than the four categories of NRC licensees are not
submitted to the NRC.

Transient Workers per Calendar Year

Since the numb r 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 such 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 by summing each worker's whole body doses. An examination of this
data would allow one to determine the average individual dose for these
workers as well as to help determine the impact that the inclusion of
these individuals in each of two or more licensees' annual reports had on
the statistics obtained from the compilation of the annual reports into
one annual summary for all nuclear power facilities. (This is one of the
probler, mentioned in Section 3.1.)

Table 14a presents the actual distribution of these transient workers'
doses as determined from the above-described terminalion reports and
compares it with the distribution of the whole body doses as thev would
have appeared in a compilation of the annual statistical reports sub-
mitted by each of the nuclear power facilities. One can see that during
the last three years (1977-1979) there were about 3,200 workers that
worked at two or more nuclear power facilities during each year. The
collective dose incurred by these workers, however, has *.nded to
decrease such that the average measurable cose has fall.n from 1.29 to
1.05 rems, but it is still twice as large as the avera e dose computed
from the compilation of the data as it would have apprared in the summary
of these licensees' annual reports. This is the result of the

3,200 workers being counted as 8,000 workers because they were reported
by as many as nine different facilities.

Table 14b 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 last three years. Since each nuclear power facility
reports the distribution of the doses received by workers while monitored
by that particular facility during the year, one would expect that a
compilation 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 total number
of workers and the average dose could be affected by this multiple
reporting. This was found to be true.
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TABLE 14a
Actual and Compiled Dose Distrib of T Workars Per Calendar Year at LWRs
. Avg.
Type of Distribution Number of indmiduals with Whole Body Doses in the Ranges (Hems) o Total Avg I
v: Lewshan | Messdie | 010 | 025 | 050 | oy | 100 | 200 [ 300 [ 400 | 500 | 600 | 700 | moo | 900 [ 1000 [ 1100 | 0| Workers| pon | (Rems | Dose
Messurable | <010 0% 050 07 100 200 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 1100 | 1200 (Rems)
ACTUAL DISTRIBUTION OF v
THRANSIENTS - 1977 228 182 00 225 184 %1 500 an 23] we 50 3 " 2 3161 ame | 119 129
COMPILED DISTRIBUTION OF b
0
TRANSIENTS - 1977 1594 2,357 #04 768 662 @7 | 1013 362 uh 8 5 7835 3278 | 048 60
ACTUAL DISTRIBUTION OF 2 2
o 1 3,167 3193 100 1
TRANSIENTS - 1078 302 69 6 786 166 144 ar 293 159 | 106 a6 3 2
COMPILED DISTRIBUTION OF b
402 1 50 77 n 1 052
TRANSIENTS - 1978 i o . S R 89 | 26| 1 el -2 e164 | "3193 | o3
ACTUAL DISTRIBUTION OF v
n2 73 7 229 12 i 1 | o 106
sy n 300 2 54 339 50| a6 24 “ 3190 10
b
COMPILED DISTRIBUTION OF 1832 2 1,020 846 678 s e 22 3 2 1 7499 30 | o8 049
TRANSIENTS - 1979
TABLE 14
Etfects of Transient Workers on Annual Statistical Compitations
3
COMPILED STATISTICAL
2 mw 1
DISTRIBUTION - 1977 776N 15523 650 | S779 | 3300 | 2500 | 6174 | 2838 | 1130 | 569 141 bty % 21 'Y 71904 | 327 0.46 o4
L3
ADJUSTED STATISTICAL )
1 32,643 080
DISTRIBUTION - 1977 26 3085 13,948 6246 | 4647 | 2932 | 2234 | 5661 | 2857 | 1288 | 661 | 186 89 a7 2] 6 67130 04s
.
COMMLED STATISTICAL 30278 17,785 7002 | ssw | sar0 | 2507 | 6ave | 2989 | rove| aw| 7| 26 i o | o 0 0 2 77523 | 3190 | osr | oes
DISTRIBUTION - 1978
€
ADJUSTED STATISTICAL :
: 16, 6 402 5.043 1 2274 018 036 | 1,89 1 13 8 w a 1 0 i} T 12526 31,823 044 0rz
SIETRIOUTION — 1008 28,558 %2 308 6.0 3 v 513
——
-
COMPILED STATISTICAL 46,236 24421 9848 | 8159 | sme | sa7e | 7934 | 3307 | 1280 | 4 86 26 13 2 0 0 i 110431 | 39768 | 036 062
DISTRIBUTION 1979 oL
c
ADJUSTED STATISTICAL 5
0 4 i 105 622 39 581 038 065
DISTRIBUTION - 1978 44718 22 963 91a6 | 7813 | 4740 | 36 | 2661 | 34z | 1386 ] sn 1949 34 2 o 0

“Based on data submitted by all reactors, although all of them may not have been in commercial operation tor @ full yesr
tive dose found by summeng the actual doses Peported lor these warkars on thetr tBrmimanon reports

€ Distriburon found by sebtracting the sctual tror the compiled distribution shown i Tabie 144 and then subtrascting this difterence from the ¢ mpeled statnhcal dutribution shows in Tahie 130
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4.5

In each of the three years shown, there were about 3,300 too many workers
indicated as having received measurable doses, and too few of these
workers were shown in the higher dose ranges. For example, in 13977 the
compiled annual reperts indicated that 270 individuals received doses
greater than five rems, while the adjusted distribution indicated that
there were at least 451 such workers. This resulted in an average measur-
able dose of 0.31 rems rather than the 0.74 rems obtained from the
compiled reports. Although the number of these transient workers has
remained about the same, the number of them with doses exceeding five
rems has decreased considerably, possibly due to the anticipated changes
in the dose limits. In 1979 the compiled annual rey rts indicated

130 workers with doses exceeding five rems, while the adjusted compil-
ation indicatec some 160 such workers. The number of these transient
workers receiving measurable doses is only atout 5% of the total number
receiving measurable doses during the year, and their impact on the
statistics derived from compilations of the annual summary reports
appears to pe diminishing.

Age and Dose Distribution of Terminated Workers

Since some of the termination reports provide the birth date of the
individua , one could examine these records and determine the age and
dose distributions of the workers terminating during the year. Table 15
indicates the results of such examinations for the years 1975, 1978 and
1979 for power reactor personnel. One can see that the age and dose
distributions of the workers terminating during these three years has
remained about the same. From 1975 to 1979 there was a slight increase
in the percentage of younger workers (less than 35 years old) terminating
employment at power reactors, the largest increase being in the number of
20 to 24 year-olds which went from 12% to 15%. Workers less than

35 years of age continue to comprise a little more than half of the
terminated personnel, and they receive a comparable portion of the col-
lective dose. Figure 4 graphically displays the age and dose
distributions of those workers terminating during 1979 for whom a birth
date was reported.

Career Doses

The termination data also permit estimation of the whole body doses
accumulated by the workers monitored by nuclear power facilities when
they trrminate their employment. This was done by summing each indi-
vidual's periods of exvosure and corresponding whole body doses to give
the cumulative occupational dose that the individual received during
his “"career® at nuclear power facilities. It should be noted that the
data are limited in several ways: (1) It is not always known whether
the dates given in the termination reports indicate the worker's
complete period of employment or just the period that he was monitored
while assigned to work in radiation areas. Also, in many instances the
dates reflect the processing f equency of the personnel monitoring
devices rather than the exact periods of exposure. (2) The data may
contain some dual reporting of exposure periods and doses. However,
much of this has been corrected by editing the data for overlapping
periods of exposure reported for an individual by the same facility and
by including only those periods and doses reported by nuclear power
facilities.
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TABLE 15

AGE AND DOSE DISTRIBUTION OF TcRMINATING REACTOR PERSONNEL

1975 1978 979
Age Range, Terminating Workers Collective Dose | Terminating Workers Collective Dose Terminating Workers Collective Dose
- Number % o Tatal Man-rems %of Total Number % of Total Man-rems % of Total Number % of Tota! Man-rems % of Total
18 - 19 323 (2%) 78 (2%) 336 (2%) 72 (1%) 314 (1% 79 (1%)
20 - 24 1,659 (12%) 751 (15%) 2,908 (14%) 1,690 (15%) 3,284 (15% 1,528 (15
25 - 29 2,488 (197) 991 (20%) 4,101 (19%) 2,504 (22%) 4,425 (202 2,356 (232)
30 - 34 2,232 (17%) 825 (16%) 3,983 (19%) 2,356 (21%) 4,302 (192 2,034 (20%)
3° - 39 1,679 (12%) 619 (12%) 2,846 (13%) 1,466 (13%) 2,987 (131 1,397 (14%)
40 - 44 1,428 (11%) 535 (10%) 2,140 (10%) 1,079 (10%) 2,134 (107 855  (91)
45 - 49 1,297 (10%) 418 (8%) 1,706  (8%) 809 (7%) 1,719 (8 665 (7%)
50 ~ 55 1,077 (8%) 342 (7%) 1,520 (7%) 685 (6%) 1,430 (6% 541  (5%)
56 - 59 700  (5%) 241  (5%) 1,087 (5%) 414  (41) 1,059 (5 396 (4
> 60 493  (4%) 233 (5%) 682 (37) 250  (2%) 696 (3 229 (22)
Totals 13,376 (100%) 5,033 (100%) 21,303 (100%) 11,307, (100%) 22,360 (1007) 10,080 (100%)




FIGURE 4

AGE AND DOSE DISTRIBUTIONS OF PERSONNEL TERMINATING IN 1979
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Table 16 presents the results of this analysis of the data reported for
individuals terminating during the years 1969 through 1977. One can see
that the average measurable dose ranges from 0.56 rems for periods less
than 90 days to a high of 13.54 rems for the 15 to 20 year period. It
appears that there are only a few individuals that approach an annual
average of five rems. However, since there is such a small number of
workers having longer periods of employment, these average doses may
change appreciably as more data is collected and unalyzed.

5. PERSONNEL OVEREXPOSURES

Table 17 presents the number and types of personnel overexposures that have
been reported by power reactors pursuant to 10 CFR 29 403 and 20.405 since
1971. One can see that in 1979 the number of overexposed individuals
increased over last year's figure, and that the majority of individials
continued to receive exposures only slightly above the applicable quarterly
limits specified in 10 CFR 20.101. There were two incidents in 1979, however,
in which larger doses were incurred. In one of them a shift sipervisor at the
Surry Unit 2 plant received a whole body dose of 10.09 rems wnen he entered
the area beneath the reactor vessel to search for a lezh. He was unaware that
the radiation levels had increased because the radioactive in-core detector
thimbles had been retracted from the core.

The second incident occurred at the Three Mile Island Unit 2 station on August 28
when six individuals entered a valve room in the Fuel Handling Building to
inspect and tighten leaking valves. The leaking water wa:s highly radioactive

as a result of the March 28, 1979 accident (Ref. 11). The initial surveys

failed to properly account for the doses that might be incurred from beta
radiation and the six workers received the following skin cverexposures:

166 rems, 161 rems, 40 rems, 29 rems, 26 rems, and 13 rems. The two individuals
with the larger skin doses also received overexposures to the hands of 82 rems
and 38 rems, respectively. Further details of this incident may be found in

the "Report to Congress on Abnormal Occurrences" (Ref. 12).
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TABLE '8

Career Doses for Power Reactor Personnel
Terminating During the Years 1969-1977

Number of Number of Total Average Hiohest
Total Length of Individuals Workers with Collective Dose Measurable Dose Tumulative Whe e
Employment Monitored Measurable Doses ~ (Man-rems) for the Period (Rems) Body Dose (Rer:s)
0 - 90 Days 38,545 22 ,h40 12,759 0.56 10
90 Days - 1 Yr. 15,053 10,738 10,240 0.95 20
1 - 2 Yrs. 3,742 2,816 3,893 1.38 18
8 2 - 3 Yrs. 1,155 862 1,507 1.75 18
3 - 4 ¥Yrs, 516 468 752 1.61 18
4 - 5 Yrs. 178 161 514 3.19 21
5 - 10 Yrs. 237 217 676 3.12 27
10 - 15 Yrs. 45 36 359 9.97 60
15 - 20 Yrs. 16 13 176 17,54 40

> 20 Yrs. 33 19 103 5.42 27



TABLE 17

PERSONNEL OVEREXPOSURES AT POWER REACTORS

1971 - 1979
" Sum of - Number of Workers
e W Whariens Whole Body S Exposed to Excessive Maximum
Year Ovszrexposed to Whole Body )
Ex Radiation Doses (Rems) Concentrations of Exposure
ternal (Man-rems) B . Radioactive Material
6.1 rem
1971 2 45 31 21 {thyroid)
1972 16 49.7 5.1 2 2000 MPC-hrs
1973 19 61.2 40 0 -
1974 43 15669 6.1 12 <3 wirC-hrs
13.5 rem
> - 7
1975 14 442 38 (lung)
1976 20 743 10.1 1 248 MPC-hrs
1977 27 529 36 0 -
1978 9 7111 273 0 -

979 21 434 101 0 s
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APPENDIX A*

Personnel, Dose and Power Generation Summary

1969 - 1979

* A discussion of the methods usea to collect and calcuiate 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 Mai 1 #5 per Man-rems per Average
watt- | Availa-| Personnel |[Total Work unction Personnel T Dose per | Man-rems
Reporting Organization Year Year bility [With Measur-| Man- Opera- | nt. Tontrac- 'ﬂa!ion & worker per
(Mw-Yr) | Factor | able Doses | rems tions & Others tor Utility | (Rems) Mw-Yr
ARKANSAS 1 1975 S88. 0 76.5 147 21 0.14 0.0
Docket 50-3131; OPR-51 1976 464 .6 5.6 476 289 27 262 100 189 0,61 0.6
1st commercial operation 12/74 1977 610. 3 76.8 601 256 28 228 111 145 033 0.4
Type - PWR 1978 627.2 77.% 122 189 32 157 109 80 0.26 03
Capacity - 836 Mwe 1979 197.0 55.3 132} 369 54 s 252 117 0.28 0.9
- . EE— —— s | PR -_-—v-vv“...— —— L-., WEETINI JUS—s ‘..'-.4*..-_—--*— —
BEAVER VALLEY 1 1977 355.6 57.0 13 87 8 79 58 29 0.26 0.2
Docket 50-334; DPR-66 1678 304 2 40 .8 b4t 190 11 179 152 38 0.29 0.6
1st commercial operation 10/76 1979 2210 40,0 704 132 22 110 67 6% 0.19 0.6
Type - PWR
Capacity - BOO Mwe
..{,.h- SIS (SIS USRI T e e S ‘w“.,. itk
BIG ROCK POINT 1969 48. 1 165 136 0.82 2.8
Docket 50155, DPR-6& 1972 43.5 290 194 0.67 4.5
ist commercial operation 1/63 197} 44 4 260 184 0.7] 4.1
Type - BWR 1972 43.% 19% i8] 0.93 4.2
Capacity - 64 MWe 1973 50.9 241 285 119 166 1. 18 56
1974 40.7 70.3 281 275 54 222 42 234 0 98 6.8
197% 9.4 59.8 300 180 58 122 20 160 0.60 51
197¢ 29.5% 50.1 484 289 82 207 105 g7 0, 59 5.8
1977 431 6 73.4 465 334 aa 240 60 274 072 7
1978 48 5 7.9 285 175 93 a2 9 66 0.61 1.6
1979 13.0 23.5 623 ass H9 66 107 353 0.73 % 0
- e ——— oo e e e = - - El - 1 b -
BROWNS FERRY 1, 2, 13 1975 161 7 17.8 2380 12% 0.14 2.0
Docket 50-2%9, 50-260, 50-296, 1976 337 6 26.9 2207 234 0 11 0.7
DPR-33, ~%2, -68 1977 1327.5 3.0 1858 861 60 803 249 614 0 46 0.6
Tst commercial operation 8/74, 1978 1992 1 73.5 ‘ile 1792 4 1788 2%9 1533 0,75 0.9
37718, 3/717 1979 2393%.0 76,1 26489 1667 0 1667 289 1378 ). 67 0.7
Type - BwWR
Capacity - 1065, 1065, 1065 MWwe J
- R e Rl L i neia " = S S




Appendix A (Continued)

Personnel, Dose and Power Generation Summary

Mega- Unit L Total Man-rems per Man-rems per Average
watt- Availa- | Personnel |[Total work Function Personnel Type Dose per | Man-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
BRUNSWICK 2, & 1976 297.2 56.0 1265 326 15 311 222 104 0.26 7 )
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 operation 11/75, 1978 1173.1 83.7 1458 1004 99 905 695 309 0.69 0.8
3/17 1979 810.0 60.1 2891 2602 97 2505 2074 528 0.90 Bl
Type - BWR
Capacity - 790, 790 Mwe
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
lst/;o-orcial operation 5/75, 1979 1161.0 74.0 1428 805 3 772 423 382 0.56 0.7
4/77
Type - PWR
Capacity - 810, 810 Mwe
CooK 1 2 1976 807.4 83.1 395 116 13 103 71 45 0.29 0.1
Docket 50-315; DPR-58 -74 1977 573.0 76.1 802 299 21 278 138 161 0.37 0.5
1st commercial operation 8/757/78 1978 744 .8 73.6 778 336 49 287 139 197 0.43 0.4
Type - PWR 1979 1373.0 65.3 1445 718 45 673 454 264 0.50 0.5
Capacity - 1044 MWe 1100 MWe
CHOPER STATION 1975 456.4 83.6 579 117 30 87 19 98 0.20 0.2
focket 50-298; DPR-46 1976 433.3 75.5 763 350 39 311 210 140 0.46 0.8
ist commercial operation 7/74 1977 538.2 86.2 315 197 50 147 66 131 0.63 0.4
Type - BWR 1978 576.0 91.0 297 158 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
CRYSTAL RIVER 3 1978 311.5 41 .4 643 321 8 313 244 77 0.50 1.0
Docket 50-302, OPR-72 1979 453.0 58.9 1150 495 29 466 346 149 0.43 3.1
1st commercial operation 3/77
Type - PWR
Capacity - 797 Mwe




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

Mega- Unit Total Man-rems per Mari-rems per Average
watt- Availa-| Perconnel Total work Function Personnel Ty~ . Dose per |Man-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
DAVIS-BESSE 1 1978 326.4 48.7 421 48 13 35 14 34 0.11 0.1
Docket 50-346; NPF-3 1979 381.0 67.0 304 30 o 22 9 25 0.10 0.1
1st commercial operation 11/77
Type - PWR
Capacity - 906 Mwe
DRESDEN 1, 2, 3 1969 99.7 286 2.9
Docket 50-010, 50-237, 50-249; 1970 163.1 143 0.9
oR-2, -19, -25 1971 394.5 715 1.8
1st commercial operation 7/60, 1972 1243.7 728 0.6
7/70, 11/711 1973 1112. 2 1341 939 143 796 344 545 0.70 0.8
Type - BWR 1974 842.5 54.9 1594 1662 57 1605 1.04 2.0
Capacity - 197, 772, 773 MWe 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
DUANE ARNOLD 1976 305.2 78.0 350 105 14 91 62 43 0.30 0.3
Docket 50-331; DPR-49 1977 353.6 73.9 538 299 36 263 220 79 0.56 0.8
lst commercial operation 2/75 1978 149.2 33.2 1112 974 59 915 932 42 0.88 6.5
Type - BWR 1979 352.0 78.0 757 275 35 240 219 56 0.36 0.8
Capacity - 515 Mwe
FARLEY 1 . 1978 713.8 86.5 527 108 39 69 34 74 0.20 0.1
Docket 50-348; NPF-2 1979 211.¢ 28.6 1227 643 108 535 460 183 0.52 3.0

lst commercial cperation 12/77
Type - PWR
Capacity - 829 Mwe




Appendix A (Continued)

Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-rems per sverage
watt- Availa-| Personnel |Total Work Function Persornel ng Dose per |Man-rems

Reporting Organization Year Year bility [With Measur-| Man- va- | Yaint, Contrac- | Station Worker per

(MW-Yr) | Factor | able Doses | rems tions |& uthers tor utility | (Rems) M-Yr

FITZPATRICK 1976 489.0 71.6 600 202 0.34 0.4

Docket 50-332; DPR-59 1977 460.5 68.4 1380 1080 14 1066 937 143 0.78 - . |

1st commercial operation 7/75 1978 497 .0 72.1 904 309 166 743 537 312 1.00 1.8

Type - BwR 1979 349.0 50.8 850 859 169 690 538 321 1.01 2.5
Capacity - 800 Mwe

FORT CALHOUN 1974 294.0 83.5 327 71 24 47 0.22 0.2

Docket 50-285; DPR-40 1975 252.3 67.4 469 294 92 202 0.63 1.2

1st commercial operation 9/73 1976 265.9 69.5 516 313 28 285 38 2715 0.61 1.2

Type - PWR 1977 351.8 79.4 535 297 33 264 72 225 0.56 0.8

Capacity - 456 Mwe 1878 342.3 75.1 596 410 59 351 151 259 0.69 1.2

1979 440.0 95.7 451 126 19 107 a7 79 0.28 0.3

GINNA 1971 327.8 340 430 69 361 108 322 1.26 3:3

Docket 50-244; DPR-18 1972 293.6 677 1032 71 961 278 754 1.53 3.5

1st commercial operation 7/70 1973 409.5 319 224 5% 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 29 607 210 326 0.84 2.5

1977 365.6 85.5 530 401 15 386 120 281 0.76 ;

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

I8 nit Total Man-rems per Man-rems per Average
watt- Availa-| Personnel |Tota! Work Function Personnel T Dose per |[Man-rems
Reporting Organization Year Year bility |With Measur-| Man- ra- nt. Contrac- [ Station &| Worker per
(MW-vYr) | 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 C sS4 1.6
1st commercial operation 1/68 1971 502.2 289 342 166 176 1.18 0.7
Type -~ PWR 1972 515.6 355 325 181 144 0.91 0.6
Capacity - 550 MWwe 1973 23%3.1 951 697 544 153 0.73 2.4
1974 521.4 9.2 550 201 0.36 0.4
1975 494 3 89.9 795 703 20 683 0.88 1.4
1976 482.9 82.5 644 445 5 344 253 196 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
HATCH 1 1976 4963 83.8 630 134 79 55 q 130 0.21 0.3
Docket 50-321; DPR-57 1877 446.8 66.3 1303 465 96 369 220 245 0.36 1.0
1st commercial operation 12/75 1978 513.0 72.8 1304 248 88 160 52 196 0.19 0.5
Type - BwR 1879 401.0 54.6 2131 582 85 497 382 200 0.27 1.5
Capacity - 717 MWe
HUMBOLDT BAY 1969 44.6 125 164 69 95 12 152 1.31 3.7
Docket 50-133; DPR-7 1970 49.3 115 209 130 79 37 172 1.82 42
1st commerciai 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 87 196 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 8.3
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 -
1879 0 0 i35 31 11 20 2 29 2.2 -
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Appendix A (Continued)
Personnel, Dese and Power Generation Summary

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

watt- Availa-| Personnel |[Total work Function Personral T Dose per | Man-rems
Reporting Organization Year Year bility |With Measur-| Man- || Opera- |Maint. Contrac- auﬁon E| worker per
(MW-Yr) | Factor | able Doses tions & Others tor Utility | (Rems) Mw-Yr
*INDIAN POINT 1, 2, 3 1969 206, 2 1.4
Docket 50-3, 50-247, 50-286, 1970 43.3 37.8
DPR-S, -26, -64 1971 154 0 5.0
1st commercial operation 10/62, 1972 142.3 68

8,73, 8/76 1973 o 2998 4553 2847 2415 1.7% .
Type - PWR 1974 556.1 59.4 1019 0.89 1.6
Capacity - 0, 85%, 911 Mwe 1975 584 4 74,3 891 539 47 658 0.79 1.2
1976 2732.9 34.8 1590 1796 172 1778 1.23 7.3
1977 1278.3 75.3 1391 B8l 383 687 0.77 0.8
1746 739 1247 1.0% 1.7
*INOTAN POINT 1, 2 %—%—‘ "%‘“5—‘ —%93—— 1070 612 667 0,95 2.2
*+INDIAN POINT 3 1979 568.0 66.5 808 573 482 154 0,79 1.1
!KME 1975 401.9 8.2 104 27 12 16 0.27 0.1
Docket 50-305; DPR-43 1976 405.9 78.9 3e1 254 193 77 0.71 0.7
8 1s* commercial! operation 6/74 1977 425.0 79.9 312 131 76 63 0 44 0.3
Type - PWR 1978 466.6 89.5 335 143 89 65 0.46 0.3
Capacity - 519 MWe 1979 412.0 79.0 343 121 79 48 0,37 0.3
—— -+

LACROSSE 1970 15.3 40 71 iy
Docket 50-409, DPR-45 1971 33.1 218 0.72 48
1st commercial operation 11/69 1972 29.2 151 1.14 5.9
Type - BWR 1973 24.4 157 1.41 9.1
Capacity - 48 Mwe 1874 7.9 81.0 115 50 6 133 1.21 3.7
1975 32.0 69.6 165 1.42 7.3
1976 21.2 47.6 118 71 ] 105 0.94 3/
1977 11.3 nr 141 164 8 216 1.59 19.8
1978 21.6 62.0 182 95 6 158 .90 7.6
1979 28.0 71.8 153 121 21 165 1.22 s

*INDIAN POINT 1 was defueled in 1975. It had a capacity of 265 Mwe.
**[NDIAN POINT 3 was purchased by a different utility and now reports separately.



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

Mega- Unit Total Man-rems per Man-rems per Average
watt- Availa-| Personnel Total work Function Pe -~.nel Type Dose per [Man-rems
Reporting Organization Year Year bility [With Measur-| Man- Opera- int. Contrac- |Station &| Worker per
(MW-Yr) | Factor | able Doses | rems tions |& Others tor Utility | (Rems) Mw-Yr
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 ~ 772 Mve 1977 617.6 82.2 508 245 46 199 112 133 0.458 0.4
1978 64;. 7 84 i 638 Cio ;4 366 262 158 0.66 0.6
1979 537.0 68. 393 154 0 84 26 128 0.39 0.3
MILLSTONE POINT 1 1972 377.6 612 596 50 546 340 256 0.97 1.6
Docket 50-245; DPR-21 1973 225.1 1184 663 125 538 422 241 0.56 2.9
1st commerciz! 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 955 238 0.87 2.6
1977 $75.7 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
MILLSTONE 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 36 204 153 89 0.36 0.5
1lst 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 - 802 Mwe
MONTICELLO 1972 424 4 99 61 40 21 1 &0 0.62 0.1
Docket 50-263; DPR-22 1973 389.5 401 176 48 128 67 109 0.44 0.4
ist commercial operation 6/71 1974 349 3 74.9 842 349 81 258 0.41 1.0
Type - BwR 1975 344 .8 72.2 1353 1353 1.00 3.9
Capacity - 536 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 0.8
1979 522.0 97.6 372 187 62 95 1 106 0.42 0.3
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Appendix A (Continued)

Personnel, Dose and Power Generation Summary

P R ——

Mega- | Unit Total Man-rems per Man-rems per Average
watt- Availa- | Personnel |Total Work Function Personnel T Dose per |[Man-rems
Reporting Organization Year Year bility Pith Measur-|{ Man- ra- | Maint. Contrac- §unicn E| worker per
(MW-Yr) | Factor | able Doses | rems tions |& Others tor Utility | (Rems) MW-Yr
NINE MILE POINT 1 1970 227.0 821 44 12 32 17 27 0.0% 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 73% 285 59 226 28 257 0.39 0.7
Type - BWR 1973 411.0 550 567 138 428 118 444 1.03 1.4
Capacity - 610 Mwe 1974 385.9 76.5 740 824 42 782 279 545 1.11 2.1
197% 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 1.08 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 940 567 1.13 4.2
NORTH ANNA 1 1479 507.0 61.7 202% 449 78 3N 190 259 0.22 0.9
Docket 50-338; DPR-
1st commercial operation 6/78
Type - PWR
Capacity - 898 MWe
- R
OCONEE 1, 2, 3 1974 650.6 60.1 H44 517 18 499 144 373 0.61 0.8
Docket 50-269, 50-270, 50-287, 1975 1838.3 75.5 829 497 72 425 90 407 0.60 0.3
DPR-38, -47, -55 1976 1561.4 63.0 1215 1026 65 961 219 807 0.84 0.6
1st commercial operation 7/73 1977 1566.4 65.9 1595 1328 244 1084 294 1034 0.83 0.8
9/74, 12/74 1978 1509 .0 75.8 1636 1393 179 1214 340 1053 0.8% 0.7
Type - PWR 1979 1708.0 67.7 2100 100 123 874 181 820 0.48 0.6
Capacity - B60, 860, 860 Mwe
JL — I WSS
OYSTER CREEK 1970 413.6 95 63 21 a2 11 52 0.66 0.1
Docket 50-219; DPR-16 1971 448 .4 249 240 50 190 92 148 0.96 0.5
1st commercial operation 12/69 1972 515.0 339 582 150 432 167 415 1.72 1.1
Type - BWR 1973 424 .6 782 1236 195 1041 683 553 1.58 2.9
Capacity - 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. 44 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 0.9% 4.2
1978 431.8 4.3 1411 1279 134 114% 696 583 0.91 1.0
1979 541.0 85.9 842 a67 a5 372 135 332 0.55 0.9
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per z Man-rems per Average
watt- Availa-| Personnel [iotal Work Function _Personnel Type Dose per |Man-rems
Reporting Organization Year Year bility |With Measur-| Man- ra- | Maint. | Fontrac- §tat§on k| worker per
(MW-Yr) | Factor | able Doses | rems tions |4 Others tor Utility | (Rems) Mw-Yr
PALISADES 1972 216.8 78 0.4
Docket 50-255; DPR-20 1973 286.8 975 1133 16 1117 661 472 1.16 3.9
lst commercial operation 12/71 1974 10.7 5.5 774 627 0.81 58.6
Type - PWR 1975 302.0 64.5 495 306 0.82 1.0
Capacity - 635 MWe 1976 346.9 55.2 742 £96 23 673 109 587 0.94 2.0
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 854 95 755 360 494 0.53 2.1
PEACH BOTTOM 2, 3 1975 1234.3 80.9 971 228 0.23 0.2
Docket 50-277, 50-278; DPR-44, - 1976 1379.2 73.0 2136 840 180 660 434 306 0.39 0.6
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 f) 162 1155 709 608 0.59 0.8
Type - BWR 1979 1740.0 84.5 2276 1388 |l 245 1143 717 671 2.61 0.8
Capacity - 1051, 1035 Mwe
__1}._ — s RIS S — —
PILGRIM 1 1973 484 .0 230 126 44 77 0.55% 0.3
Docket 50-293; DPR-35 1974 234.1 39.2 454 415 0.91 1.8
Ist commercial operation 12/72 1975 308.1 7.3 473 798 142 656 412 386 1.69 2.6
Type -~ BWR 1976 287.8 60.7 1317 2648 66 2582 2270 378 Z2.01 9.2
Capacity - 669 Mwe 1977 316.6 61.4 1875 3142 146 2996 2176 966 1.68 9.9
1978 519.5 83.1 166/ 1327 157 1170 895 432 0.80 2.5
1979 LY L 89.4 2458 015 131 584 516 499 0.41 1.8
. - L e L e
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Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-rems per Average
watt- Availa-| Personnel Total work Function Personnel T Dose per |Man-rems
Reporting Grganization Year Year bility |With Measur-| Man- Opera- | Maint. Contrac- [Station &| Worker per
(MwW-Yr) | Factor | able Doses | rems tions |& Others tor Utility | (Reas) Mw-Yr
POINT BEACH 1, 2 197 393.4 164 0.4
Docket 50-266, 50-301;, DPR-24, -27]1972 378.3 580 1.5
1st commercial operation 12/70, 1973 693.7 501 588 72 516 1.17 0.8
10/72 1974 760.2 81.3 400 295 70 225 81 214 0.74 0.4
Type - PWR 1975 801.2 82.9 339 459 1.35 0.6
Capacity - 495, 495 MwWe 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
- A
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 1877 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 - 507, 507 Mwe 1979 865.0 86.0 594 180 29 151 49 131 0.30 0.2
QUAD CITIES 1, 2 1974 958.1 72.3 678 482 36 446 0.71 0.5
Docket 50-254, 5G-265; DPR-29, -30] 1975 833.6 68.4 1083 1618 114 1504 692 926 1.4% 1.3
1st commercia)l 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
RANCHO SECO 1976 268.1 30.4 297 58 6 52 17 41 0.19 0.2
Docket 50-312; DPR-54 197, 706.4 7.1 515 390 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 a9 64 62 0.44 0.2
Capacity - 873 MWwe




Appendix A (Continued)

Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-rems per Average
watt- Availa-| Personnel [Total Work Function Personnel Type Dose per | Man-rems
Reporting Organization Year Year bility |With Measur- | Man- ra- 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 197% 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 63 900 529 414 1.02 2.0
1979 482.0 70.8 1454 1188 60 1128 794 394 0,82 2.5
SALEM 1 1978 546.4 55.6 574 122 28 94 32 90 0.21 0.2
Docket 50-272; DPR-70 1979 250.0 25.5 1488 584 100 484 359 225 0.39 2.3
1st commercial operation 6/77
Type - PWR
Capacity - 1079 Mwe
SAN ONOFRE 1 1963 3141 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
1st commercial operation 1/68 1971 362.1 i21 50 12 38 3 47 0.41 n]
Type - PWR 1972 338.5 326 256 29 227 117 139 0.78 0.2
Capacity - 436 Mwe 1973 273. 4 570 353 40 313 168 185 0.62 i.3
1974 377.8 f6.1 219 71 0.32 0.2
1975 389.0 87.4 424 292 0.69 0.7
1976 297.9 70.2 1330 880 147 733 629 251 0.66 2.9
1977 281.2 63.7 985 147 77 770 451 396 0.86 3.0
1978 323.2 80.2 764 401 25 376 234 167 0.52 3-8
1979 401.0 90.2 521 139 23 116 65 74 2.27 0.3
ST. LUCIE 1 1977 649 1 84 .7 445 152 26 176 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
Capacity - 777 Mwe
LT AT R PR B
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Personnei, Dose and Power Generation Summary

Mega- Unit Total Man-rems per [ Man-rem; per Averaqﬂ
watt- Availa-] Personnel |Total work Function Pcrsonmi_]lg_e_‘ Dose per | Man-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
st ) e — - .
SURRY 1, 2 1973 420.6 936 152 0.16 0.4
Docket 50-280, 50-281, DPR-32, -37]11974 717.4 49 8 1715 854 12 812 0.51 1.2
'lst commerical operation 12/72, 1975 1079.0 70.8 1948 1649 27 1622 1065 S84 0.85 1.5
3 5/13 1976 930.7 60.4 2753 3165 444 2721 1873 1292 1.15 1.4
ype - 1977 1139.0 72.2 1860 2307 348 1959 1380 927 1.24 2.0
Capacity - 775, 775 Wle 1978 1210.6 17.2 2203 1837 126 1111 1029 BO8 0.83 |
1974 343.0 42.3 5065 3584 173 3411 2975 609 0.7 10.4
B { e s o e v e e e e e
THREE MILE ISLAND 1 1975 675.9 82.2 131 73 18 55 0.56 0.1
Docket 50-289; DPR-50 1976 $30.0 65 4 819 286 23 263 69 217 0.3% 0.5
1st commercial operation 9/74 1977 664.5 80 9 1122 359 15 J44 128 23] 0.32 0.5
Type - PWR 1978 690.0 85.1 1929 504 23 4] 235 269 0.26 0.7
Capacity - 788 Mwe 1979 266.0 43.8 397% 1170 166 1004 762 bt 0.29 4.4
e il e e e i e e A
TROJAN 1977 792.0 92.6 591 174 30 144 10% 69 0.29 0.2
Docket 50-344; NPF-1 19,8 205.% 20.6 711 319 81 238 124 19% 0.45 1.5
1st commercial operation 5/76 1679 631.0 58.1 736 2517 74 183 113 144 0.35 0.4
Type - PWR
Capacity =~ 1080 MWe
e B e ~ - E - JL — = ~~<1F
TURKEY POINT 3, 4 1973 401.9 444 8 0. 18 0.2
Docket 50-250, 50-251; DPR-31, -41] 1974 953. 6 754 454 88 166 202 252 0.57 0.5
1st commercial operation 12/72, 197% 1003.7 74 .9 1176 876 270 606 559 317 0.74 0.9
9/73 1976 974.2 Ti.2 1647 1184 29 1095 868 16 0.72 1.2
Type - PWR 1977 979.5 72.1 1229 1036 ua 942 522 514 0.78 1.1
Capacity - 666, 666 Mwe 1978 1000. 2 78 8 1336 1032 a0 G542 546 a4 0. .77 1.0
1979 811.0 2.4 2002 1680 299 1381 997 683 0.84 2.1
e ctrliiveara st et e ea————— - E— b - -
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Appendix A (Continued)
Personnel, Dose and Power Generation Summary

Mega- Unit Total Man-rems per Man-rems per Average
watt- Availa-| Personne! Total Work Function Personnel Type Dose per |[Man-rems
Reporting Organization Year Year bility |With Measur-| Man- Opera- | Maint. Contrac- [ Station &| worker per
(MW-Yr) | Factor | able Doses | rems tions | & Others tor Utitity | (Rems) Mw-Yr
VERMONT YANKEE 1973 222.1 244 85 0.3% 0.4
Docket 50-271; DPR-28 1974 302 ¢ 357 216 24 192 163 113 0.60 0.7
1st commercial operation 11/72 197% %29.0 87.8 282 153 70 83 63 50 0.54 C.4
Type - BWR 1976 389.6 77.1 815 411 36 375 246 165 0.50 1.0
Capacity - 504 Mwe 1977 235 85.1 641 258 83 175 90 168 0.40 0.6
1978 387.5 75.9 934 339 78 261 1 181 0.36 0.9
1979 414.0 82.1 1220 1170 546 624 642 528 0,96 2.8
YANKEE ROWE 1969 138.3 193 215 % 83 132 8 133 .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 - PW2 1972 78.7 282 255 63 192 146 109 0.90 L
Capacity - 175 Mwe 1973 127.1 133 99 47 52 0.74 0.8
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 72% 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
—, e ———— -
ZION 1, 2 1974 425.3 71.1 306 56 13 43 0.18 0.1
Docket 50-295%, 50-304; DPR-39, -48| 1975 1181.5 74.9 436 127 17 110 449 8 0.29 0.1
Ist 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 1196 747 527 0.87 1.0
= . - L
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Appendix B

ANNUAL WHOLE BODY DOSE A‘Il'g%CENSED NUCLEAR POWER FACILITIES
Wooopmm--mmnh;. Doses i the Following Ranges (Rems )
Tota wsin
Plant Name ..':' Mear Numbe
un:Q urable 010 025 050 .75 10 20 10 40 50 60 70 80 a0 upm' :::c Tots
|Expasure | <010 02% 0.50 0.7% 1n 20 30 40 50 6.0 10 80 g0 100 tored 3k xposure

Arkansas | 462 630 268 220 82 42 77 2 1,783 §1,321 369
Beaver Valley 697 400 153 77 50 17 7 1,401 T04 132
8ig Rock Peint 28 318 67 40 33 21 73 40 il 3 1 6 6 651 623 a5%
Browns Ferry 1, 2 & 3 r.710 786 421 399 297 215 417 134 20 9,399 | 2,689 | 1.667
Brunswick 1 & 2 [1.290 884 353 55 188 452 236 150 58 4,181} 2,8 802
Calvert Cliffs 1 & 2 507 462 241 207 167 9 198 a1 12 8 1,935 Laz28 805
Cook 1 & 2 758 488 281 234 134 G8 149 50 11 03] 1.44 18

Cooper Station 756 189 44 44 46 2% 56 15 2 1 82 42
Crystal River 811 423 209 207 107 63 115 26 3¢ 895
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Appendix 8 (Continued)

ANNUAL WHOLE BODY DOSE AT \H‘?ENSED NUCLEAR POWER FACILITIES
197

Number of It‘\dunmuh with Wholes Body Doses in the Fallowing Ranges (Rems) i
Total th
Plant Name *“0“ Me as Numbet ;M
urable | wrabie 010 025 0.50 075 10 20 e 40 50 60 70 80 80 Mons urabie J Tot
| xposure | <010 026 050 075 10 20 30 40 50 60 10 80 90 100 toret | Exposure [Man Rems
Humbo ldt Bay 26 #a 16 15 7 R 4 161 135 1
Indian Point 1 & 2 446 250 187 209 110 113 263 173 37 7 1,835 1,349 1,279
Indian Point 3 365 135 139 113 106 98 152 52 4 8 1 1.173 808 636
Kewaunee 452 138 58 45 43 35 24 '9h 343 ¥
LaCrosse 43 57 6 12 7 8 17 23 20 ] 19¢ 163 1 S
33
Maine Yankee 279 176 63 53 36 37 ? 672 154
Millstone 1 558 875 238 199 169 136 364 | 24¢ £9 5 2,559] 2,001 1,793
Millstone 2 147 161 62 52 L L k3. 18 6" 14 ‘ 1
Monticello 767 180 4 4¢ i i )




Appendix B (Continued)
ANNUAL WHOLE BODY DOSE A,J;SUCENSED NUCLEAR POWER FACILITIES

is

Number of n‘cdwdulh with Whotes Body Doses in the Following Ranges (Rems ) M
Plant Name R —r _—

L weable | ucabie 010 0.25 050 07% 10 20 ie 40 50 60 70 80 0 Mon, wrabie Total

Exposwre | <210 025 050 0rs 10 20 30 40 50 60 10 80 a0 100 tored ) E xposure n Hems
Nine Mile Point 493 242 178 153 121 97 240 190 72 33 1.819] 1,326 | 1,497
North Anna 1 230 1,363 223 176 124 37 91 9 2 2,255) 2,025 449
Oconee 1, 2 & 5 580 821 373 265 191 119 258 71 Fa 2,680] 2,100 ] 1,001
Oyster Creek 165 340 148 16 51 a5 133 40 7 1,007 42 467
Palisades 64 747 235 164 109 73 162 57 37 15 1,663 1,599 054

S

Peach Bottom 2 % 3 1,310 662 249 476 287 186 303 73 26 14 3,586} 2,276 ] 1,388
Pilgrim 339 1,430 310 254 96 57 176 71 a5 19 2,797} 2,458] 1,015
Point Beach 1 & 2 136 97 53 50 72 70 187 60 20 1 745 610 644
Prairie Island 1 & 2 320 289 109 i 51 31 34 3 q914 594 180




Appr (1% B (Comtinued)

ANNUAL WHOLE BODY DOSE AT:QI}.;CENSED NUCLEAR POWER FACILITIES
4

NS

P S ——-

Wdlwmmmm Body Dowes o st Foflowing Hanpe: (Rems) A
Moy : with
atse | Srtte { 010 o2 | 0so | e | 10 | 20 | 30 59 10 | 8o 90 e ¥ Tord
JEvposuss | <0 10 0.2% 080 07% 10 20 30 a0 62 80 99 wo £ epesure fMan Rems

Duad Cities 1 & 2 833 272 262 173 154 106 344 I67 74 28 2 68 2. 159
Rancho Seco 367 130 58 2¢€ 15 E 42 B Y87 6

656 440 213 178 1i¢ B8 238 122 51 s54 ] 1,188

605 626 269 246 120 70 122 3G ) 45 LR

429 309 76 44 36 24 30 2 8) {79
St. Lucie 1 634 308 199 L4y 57 48 121 e7 Fy 067 438
Surry 1 & 2 I5.7s5 posz | 810 | eee | 336 | 199 |sos | aus 136 1 584
Three Mile Island 1 8 2 16,873 F.Oﬁa 719 9823 24r 152 222 2 & 175 1170

697 298 152 123 6% 14 BA ] £

e g g ——
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APPENDIX C

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

1979

Note: A ‘t’ preceding a plant name indicates that the licensee’s input was
recategorized by NRC staff.



Appendix C
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plamt:  Arkansas | (PWR) 197%
3 ,_____NUMBER OF PERSONNEL | ~100 mrem) o . JOTAL MAN-REMS
WORK & JOB FUNCTION STATION uTILITY CONTRACT TOTAL STATION UTILITY CONTRACT TOTAL

. EMPLOVEES EMPLOYEES & OTMERS |  PERSONS EMPLOVEES = EMPLOYEES & OTMERS MAN REM

} et andit

; W e 3.0 6.0 554
O - S S N $ii 26458 ] a5t 20220 e
SN S U 1 ¥ 7 W SUENIT S X ' 0
e e e SN NS VSRR WY M
i I RPRNOERTN I A .8 . .l _02%
1) 1 ! ok g
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e e ‘- , 196,380
B SN SO N UG N ST X W S M S W
_ B 25.257 34318

sESERs RIS S SSLESLES




1979

Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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Appendix € (Continued)

NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION

Plant 'ﬁiq Rock Point (BWR)

1979

[ __NUMBER OF PERSONNEL (1100 mvem) ____ TOTALmaNREMS |
STATION = UTILITY  CONTRACT TOTAL STATION 1 UTILITY CONTRACT TOTAL
|| MORKSJIOBFUNCION | ewmiovees Flmmu,tomnsl PERSONS EMPLOYEES | EMPLOYEES % OTHERS I MAN HEM
| * | Reactor Operatiors & Surv. ; ‘ i |
. Maintenance Personnel 14 | .. E -4 0 4 . 5.669 |  8.154 | 0.0 |
Operating Personnel =N TR S .13 34862 | 2.8 | 6.4 |
= ' + -+ - '
| Heaith Physies Parsonnel | 16 T 4 T 0 | &80 | 00 [ 0.0
e e e I = e
. Enginesting Porso 4 S it ¥ : : :
Tﬁﬂt" B GG A S S B A 7 A I R 72 T
* | Routine Maintenance |
_ MuntonancePorsonesl . 49 | 59 | v | e | ss.ees | 2.8 |
| OmratngPenonnsl |~ 2 17T TR ] 0.2 T o0 T liaw |
| Mesith Physics Povsonnel 14§ g 7 [3z.888 | 880 . 00 _ |
| Supervisory Personnel 177 T D TG 3.0 700 0.0
3 Parsonnel 13 1 0 0 0,400 0.0 1 0.0
| S O - SN S . N 1 T8 107 0 1057 0 S S U0
" |In Service Inspection | {
- Mantenance Lo %5 1 1B 0 _ | 1L TS G ¢ S S N -
Operatiog Parsonnel | 27| "7 T 70 0906 1 0,759 | 31.584 |
_Heaith Physics Cersonnel | ifL*,T_ NI S M et L 60 -1 or
| Suparvisory Persa B NDGPEG IR RIS NN R .J.308 | 054 | 00 |
" kg Personnel 17 | 3 10 ] 2530 | 4116 1 0.0
‘...,min.ﬁ.wu o WO © W — 228 9 O [ W alofd L 47794

*Workers may be counted in more than one category.

i il adee o Ead o

Number in parentheses is total number of individuals.

AL " s A A S 571 T IS " S -
Wotastng | i !
. Mantenance Personnel | AR £l SN S . | ...0.002 00 1 00
OpseatingPesoneel 40 'z g2 15426 | 0.038 | 11.699
- : 4 + T B 5
_ Mealth PhyscsPersonnel | 0 |0 | o 008 —+ 60 L pg
| SupervisoryPersonnel 23 . 0 . 0 | A2 L 00 L 08
! &%M i i 0 g‘m 0.0 ! g
3 ! - i X 008 11155 23,667
& : JOL_ | 9208 | 2078 4 199.684
| 52,011 |, 4007 | 98,203 1 154,221 |
_4z.587 | 99 I 1 51906
.52 g,gs»; 0.0 _,_4,__112,1111 i
) .,



Appendix C
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Appendix ( {Continued)

NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION

Plant:  Brunswick 1, 2 {BxRs) 1978
| [ | numee SER OF PERSONNEL (100 mrem) TOTAL MAN REMS
STATION | UTILITY | CONTRACT TOTAL STATION | uTiuTy CONTRACT ToTAL
. honunmmucfm'n | EMPLOYEES EMPLOYEES & OTHERS PERSONS EMPLOYEES  EMPLOYEES & OTHERS I MAN AEM
Ruactor Operations & Sury : I i
| Mantnance Personnet | 16 0.0 0.2 | 2.708  0.004 0.31 |
_ Operating Pecsonnel ‘. 34.5 l 0.7 ! 6.0 | 8% .447 t 0.710 12,528
| Mealth Physcs Pecsonnel | 139 2.0 0.0 | 6,797 T 3.30 0.0 1
[ Supervisory Pevsonnel | 1T | 9.7 T 20 ) .. 0.305 0.07 0.518" ]
£ - 14, 0.4 | 1.5 | 7.282 ¥ 0,141 0,804 |
oo ﬁi RS S - T 1,800 | 4 ) SN 75 L | N R { 7 L5 | )9 (.
 Routine Mantenance 1 |
_ MentenancePersonnel | 59.7 4.2 | 1446 | 81,961 .2.901 | 211,349
| OmatngPerconesl | 1.0 | 0.0 " 7 "0.0 __Ler” 0024 1" 0.0
| Health PhysicsPorsonnel | 6.4 | 1.1 = 1.8 .1.7%0 1,626 1.076 |
Zat visory Pacsonnel L4 1 00 | 0.0 | 0,079 el o= a b 0 AT
| [ & ng Personoml | 89 1 0.0 | 2.3 1 2,429 0.087 | 213
TAL f I X 5, 158, 7 JL 232.5 93,660 R NI £19.638 1 317,696
. Menwnaoce Pasonnsl | 0.0 | 00 | 0.0 | 08 | 00 | 0o .
. Operating Personnel i 0.0 | 00 | 0.0 S O T A _qg__»__j
. Heolth Physes Pursonnel 03 0\ | 69 } E 0397 [ 027 1 | 6.057 |
iy e, .00, 1 0.8 1" 0.9 3§ L2013 | o080 | 00 _ | |
: 4 ! ) 0,0 0, 4,
B S LR 5 (0 - 3'& 19
|
ﬂ 107,398 | 27,630 | 1,228,265 |
12,372 | 0.0% | 0.0 |
_9.736 4015 | 30.610
! ...Q.e3e | 009 | 0527 |
. £. -
A2l 1137

| 4239 | 0222 | 168422 |

hdas2dn 245

R b E b o R e B U e o B e R

R e e

28838 | 058 | 00
163 | " agen |
3081 o8 [ eg
7% W % R S 5 5 X (X
| 28,150 | 6,606 | _ 168.2%"
L 16,970  , 0087 | 00
o bded T e T 18,201
[ 0.080 1 ooss | 0059 | |
_hﬁ%:;“___ig.&!__ ._.HJEQ__.;_LHL,Sﬂ_.iLl.ﬁ#&l_J
2006 | adees | B W 11T
10,0 0,225 o.,v.zz___g__J..mLﬁE_wmz‘l.1



Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

M Calvert r,l}n_:il 2 (Ms} i i } !979 L - .
f_ angnm&u 100 mrwm) | TOTAL MAN REMS —
" station | umiity | cowtmact | TtotaL | stamon | umuty | contRact | ToTaL
WORK & JOB FURCTION | gmprovees | | EMPLOYEES 8 OTHERS | PERSONS EMPLOYEES  EMPLOYEES & OTWERS % MAN REM
Reactor Operations & Surv i
C Mmotenance Personel | % o5 | | 00 |
| OperatwgPessonne 24 0 N V25 - 7 R S R Y N
___Health Physics Parsonnel 21 A Rl e e N = L 3 4,180 |
,__Emmhrmg B tli el Ll _-g._ﬁ et _é,i;,‘»l_ i, TN | g% —d
" m L -
"“"ﬂf’ TR T 15 ) i i V] TN
FM“_ oot 8 | 2% | 138 | | 38060 | 5.266 43,49 |
. OpsrungPersonnet 16 1 15 R YT S T D S - - I
| Heolth PhysicsPovsonned | 1 . 0 | % | ! 0,157 0.0 | 1.509
| Supesory Pesoneel | 3[4 3 - o |
. Persenrel i 4] 1 2,957

kL i%% = 5&16 EZJE__‘P._M

39 | ssass | 102.5% |
L T gLz

a0

0318 | o051 | 1.5 |
| er8w | 408 . mos2 |
E ~m.zz: o918 1 398

[ E— —
SLie . 6536 Tm

-
.9
: 0
' 6
Renstng . : | ;
| Manienance Personnel 36 3 B | 1728 | 15868 . L7 |
OpmestingPersonnelt | 20 | 1. [ 1 Jm L...0.562 | 0139 ]
| Meoith PhysicsPersonnel 0 1 . 0 . : T e a0 ]
T . O S S L e T -
[ Personnel L " ) L
UG | S S TR I | JIL__:Z&% 19";:% -0 PRI

""W‘: 203 (101) | 243 (190) | 5{%,(%;81.},,!?54 _mﬂ%_-_; _ 113,378 | 258,874 | wig%;%%
Peearel | 22 160} 1 8431, 48 4 153 (X e 1167 18924 L 51.768
: 174 {156 2 TR WL
T R R R R L 7l 511

T (2 5 {3
_ﬁ‘(a ) | 12 (9 8 <. Y s

~ *Morkers may be counted in more than one category. MNumber in parentheses is total number of individuals.
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Appendix C (Continyed)

NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION
Plant Cook 1, 2 (PWRs)

197%
. o rArAMOER OF PERSONNEL 100 mem) | toralmannews :
' WORN & Jo8 Funcion | STATION | umiity | contmact | ToTaL STATION | UTILTY | comTRAcT roTaL
L .., EMPLOYEES | EMPLOYEES & & OTWERS | PEASONS ENPLOVEES | EWPLOYEES | & OTwERs MAN REM
hl&uOnml_l_nq b !
', . Mamntenance Personnel R | e 1 M 4*___39‘ " 68 1 0.0 ! 2,159 !
.. Operating Personnel . S N N EINLIS 00 [ ©.0 i
[ Mestth Physies Parsoncel | 10 W A Y o }.xs 4 00 083 |
| Superviory Personnel | Dot WO A A X 0.106  0.015 |
L_!nr-w Personne 6 0 1 0.97 0.0 8.10 1
i . S I R S S S S 3, S— S, . a1
| [Rotin aemwer___ 3 0 1 91.298 |
| Mantenance Personnel E_ 0 1 i : L0.0 | 2500
| Omraung Parsonn 7 N 00 100 |
| L MedthPhyscsPersonnsl | 0 (3 T 4 LA W B 2,592 ]
| | Sperveory Personnsl | "8 o 208 | 0154 "7 770,100
£ Pecsonnel i 0, 0.138 0.0
. o s ~er — T a,ﬁ W7 3.6 12561
i ¢ | In Service impection
:
l
|
| 9898 /-
|
PRI
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plant:  Duane Arngle (BNR) 1979
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*Workers may be counted in more than one categoiy. Number in parentheses is tota) number of individuals.
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! NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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Appendix ¢ (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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Plant:  Ginna (PWR)

Appendix C [Continued)

NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION
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Number in parentheses is total number of individuals.
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Appendix C (Continued)
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Appendix C {Continued)

NUNBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION

E. 1. Hatch (8WR)

1979

[ L NUMBER OF PERSONNEL ( 100 mrem) TOTAL MAN-REMS
i R ADE S > 9 . o AN- -
STATION ) UTiLITy C CONTRACY TOTAL STATION UTILITY CONTRACT TOTAL
mxumruﬂct_am n‘ !WLQV!;S ' 75'\.0\'5!5 | lOTH!ﬂS g PERSONS EMPLOYEES | EMPLOYEES & OTHERS i MAN REM
* | Rusctor Operations & Surv. | i A
_ Mantenance Personne. | 4 3 12| 1 | 4 ;
___Operating Parsonnel | 106 i P TR T 42 ! 0 §
| Heaith Physics Parsoneed 27 ] ) 3 xg } 4 i
| Superveory Personeel 1 0 L , i ! —
Parsonnel i 5 Ll 1 1. &3 _ =13 N ST RN I
AR PR G SR G 4o I T : ¥ ik ) - S (P - SU
* | Routine Maintenance : i i
| Mantenance Personnel | 95 | .38 1 a1 | i 8 {
| Operatng Personnel | 65 1 L0 L 17 : . {
| Health Physics Pevsonned . 5 0 | 1 1] i o i
| Supervisory Personnet . 0 | Al =ity ! L A RIS T NI
£ Personnel 0 19 L - RN A — b | + N -
L 1165 T 1 T o IR, A SN R e - - N -
* |inService Inspection | 1 i !
Mantenance Personnel T | p. 26 | | 9 4
| Operating Parsonnel | i RS TR AR T | [0 {
| Heaith Physics Personnel RS RN IR SN . L ! 1
___Supervisory Personnel | 4 9 ! R ! 0 J
| _E Personnel i 0 2 i 0
E P-:a-L e TR : v ! I : 29 = -gcou-;:u-«r—-:—“—;o nu? E, e Al «.2:-—“@
Special Mantenance ,
|__Mantenance Persoanel | 72 | 29 | 442 | 28 1 11 213
| OpecaungPersonnel |24 | 0 [0 6 | o 1 0
| _HeslthPhysicsPersonel .~ 0 | 1 | 14 | 0 i | |- g
SupervisoryPersonned 0 . O 9 | 0 il 0 |
~ Engmeering Personnel o T 7 S N R ETRY 0t DUt ARG DR AR e
ﬁ G SUNSRUON S AU . 2 R LTI S OSSN RS - TSN TR | W 0. | W
* Waste Procesing | , ‘
| MamntenancePersonnel | 1 | ol .0 i
| Health Physics Personnel 0 | i 0 5 S TR
. Supervisory Personnel | 0 | ] 0 i N !
L S . T SR ] L OSRGOS PR RN T,
A S R S S S S S SO S S SO U B S — ——
" [Refusling =00 | ‘
__Maintenance Personnel | 1 o, ! S 0 i 25 !
| Operating Pevsonnel 4 1 .0 L 8 1 i -
L[Syl | L. 4 i .3 1 0 ! : 0
| Supervisory Personnel |, 0 ] 2 3 2 | 4 e
L R - L9 i Y S ' R it vt
= R din ek me e Ej“:‘"‘“ b S 5 | SIS NS | W
> (Yowl By Job Function | { ;
Maintenance Personnel | 173 (113) | 34 (34) = 549 (496)] 756 (643) 70 | n__ | 2 i 340
" Operating Personnel | 202 (164) | 1 (1) | 0 (0}, 203 (165 67 [ SR i & _
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nory Personnel | 1 (L} | 1 %04.,,%_.1_7_ 9 B R SRR SR A B
14 23 [2a) | 125 { RGN I A R .
! BT eI I b "

*Workers may be counted more than once.

Numbers in parentheses is the total number of
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Appendix { (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

1979

NUBER OF PERSONNEL | ~100 mrem)

UTILITY | CONTRACT TOTAL

__PERSONS |

STATION
| EWeLoveEs

uTILITY
| EMPLOYEES

_ TOTAL MAN REMS

CONTRACT
& OTHERS

TOYAL
MAN REM
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Appendix C

{Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plaat:  Indian Point 3 (PWR) 1979
[ | NUMBER OF PERSONNEL ( -100 mrem) X TOTAL MAN REMS
1 WORK & JOB FUNCTION S“'L“ON U"UYV CONTNACY 1 TOTAL STATION Uttty | CONTRACT TOTAL
;_ l E? PLOVEQS_ ! EMPLOYEES '_l OTHERS o PgRSONS EMPLOYEES EMPLOYEES & OTHESRS MaN BEM
lepmmm&&n“‘ |
lhunnnonalrenonnd { 1 1 - 10 0.0
~ Operating Personnel 21 1 0,020
__Health Physics Personnel 14 ! A S 0. ]
§ Supervisory Personnel 12 1 | " 3.
| Engneering Personoel | 2 30 i 24
lleutmn ‘ 50 ¢ _‘ﬁi__.._,_,_u..‘,a anan 138 13 H R e
 Maintenance Personnel 45 | I8 | 25.780 0. 18
| OperatngPersonnel 0 } B s § 0,440 0,020 |
| Health Physics Personnel ;17_ . 1 3.t 0.240 0.030
:ugwmm S s § g — F;zg 2.030 4
# "« L T S L R s e i = -‘—— s o = o ;:'D,,-- s e —
m_hj.a:'f - ~ O S g | Zoseg . 0.080 {5220
F Maintenance Personnel 0 ] 9 | 0.010 0.0 33,110
_ Operating Personnel o | 8§ 0.0 0.0 2,780 |
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L%mm:m ; ! (i W 8.070 0.0 1 24
. Engineer: sonnel 3 1 4,320 0.018 0.780 |
o e v g r"_W” -y e —r~n-fm-==—u-—v=-¢-—ux=wm=r - =i et = e B T Te————
%T‘—-s—.——;—-‘-"—w- e e R T R i SR A._’lT-—, WL 5. SGppes: g—m;‘ga‘?_»lrg-.- Y .Q—a,g-ﬁg_ - abbuan 11_ Ai&* RN & t‘“ﬁ‘__d
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Health Physics Parsonnel 6 L 1 i 50 1' b 53 43D 0.330 L 57.910
; ?mmm : ﬁ i g { gg | 16.000 0.990 13.730 |
LT ARSI - S TR TR ANERE T AL A 9,250 1. 160 23..14¢
= sl = =3 s‘ B ees— NO——E L1, - Sraly PR L ——
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e e — a4 %ZL T X RS G SN S V.. B SR P B
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- %,“ - i P
e SR T N Uz 143 g0 0010 7060 1 B0.Gag
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Pomt: Kewaunse (PUR)

1979

o3 6
. Oper: W_fl W BERRE
| Heaith Physics Personnel | 0 1
. Supervisory Parsonnel | 6 !

| NUMBER OF PERSONNEL (100 mrem) ~ TOTAL MAN.REMS

| STATION | UTILITY | CONTRACT TOTAL STATION |  UTILITY | CONTRACT |
| EMPLOYEES EMPLOYEES & OTHERS | PERSONS EMPLOYEES | EMPLOYEES | & OTHERS

4 S | | SOTVERS | PERSON | _Swnovess | SR 4

0207 4 .0.001

= ==

TOTAL
MAN REM

Routine Mantenance ‘ 1 |
| Mantenance- GG FE L 15 . 52 § 5.239 4,331 . 1L230 .
Operating Pecsonnel . 8 |0 i 3. 0.806_ 09 1 028
" Health Physics Personnel | 8 0 | & | 5.508 0.0 _2.419 |
k&mmm L2 | IR ! . | 0.232 WNCE A T
| Engineering Personnel 5 ey A : 0 0.098 0.0 N AT AT
.11 T 15 64 135 1879 | 4331 12273 1 29983 _
o Service Inspection
| Maintenance I DR S R S L - 0294 | 0,334 . 23,265 |
| OperatingParsonnel | 1 | 0 . 14 | 0016 | 00 | 678
| Health PhysicsPersonnel | 0 | 0 hISEN . S Al 0.9 {
__Supervisory Personnel | 1 L 0 | 1 0075 . 0.9 1 0.0 i
| __Engineering Personnel | 1 2 I\ g 0,194 | 0.636 0.0
‘m"lm | ] 6 - 1 73 1073 0970 30,050 1 32.099
Spaciel Maintenance ____J i 5 i
| Maintenance Personnel | 35 9 6l LS4 | 0.9 i 17828 .}
| Operating Person: . 6 0 i b ggn. L Do L 006 -}
| Hesith Phyics Personnel | 3 0 0| T T Y IR N S
_ Supervisory Personnel 4 o [ 1 | 0.252 (0.0 | 0.0 4
[ E ing Personnel | 1 33 2 0,218 BRI e
"‘%‘n 10 59 130 10,103 0, b 28,350
Waste

77

DusteeeePooangl | 20 | 6 6 1,962 | 0.152 | 0.083 |

_Operating Personnel .10 y 0 1 1 287 | o0 | o101 }
" Wealth Physics Persoonel | B 0 0 o8 | o0 . 00 |
mm ool | 1 L 0 1 6 0.0 g0 . 90 . |

: Personnel i 1] | 0 0.0 0.0 Q.0 I ==

FUYOTAL L # S £ S.%0 0.5 . —0.6a | Cgas _
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| MantenancePersonnel 18 | 8 | 4 | 1.370 _22nus | 0,228
_ OperatngPersonnel 11 0 | 15 | 0.032 0.0 8,162 |
| Health PhysicsPersonnel . 3 | 0 0 T S TR W SRR SR v | !
| SupervisoryPersoonel | 3, 0 | 1 03 | 00 . 00

3 ing Personr el 3 x | 0 0.145 1 0.0 | 0.0 i

FoTAC . . CVIHD R 24 T sny g% - 12,089
Total By Job Functi 1 | |
___Maintenance Perconnel ]( 123 43 | 164 3 330 19.073 | 1,327 52,311 78,711 |
 OpsatngPemonnet | 50 |0 | 3 | 8 6.886 _ | 0.0 | 15,188 22,074
' Health Physics Personnel | 22 0 T & T 30 6.513 | 0.0 2,419 | 893
_ Supervisory Personne. | 17 « ey 4 22 1.464 0.0 0.0, 1 1.468

ineer) ‘ 7 | 2 M 1 : e

' 4 2& 50 1 218 . [ : 1 A 3



Appendix C (Continued)
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
Plant  Lalrosse (DuWR) 1979
L‘ f | NUMBER OF PERSONNEL ( 100 mrem) ~_TOTAL MAN.REMS ]
station | unuty [ contract | torau | stamow | umiry | contmact | totaL
WORKKJOBFUNCTION | cupiOVEES | EMPLCYEES & OTHERS |  PERSONS | eweiovees | eweiovees & OTHERS E MAN REM |
* | Reactor Operations & Surv. ' |
.. Mamtenance Personnel | 0 4 Lol . 0,185 | SEIOR B 1 PR
| Opeesting Personced | . 22 . 1 = . —A%.506 L i 0.08 |
L !‘.N"'_""I"G! P_-m',‘.' =3 VT £ Hi = RS _8-.633_ ¥ S 0,220 4
. Supervisory Personnel | 18 A — SN § %2 T —— LR JCO - . -
L -’__'S Personnet P 7 1 . 1.329 0,539 4
% Al A - T - S AN 1. 20,009 [ 1529 U ST
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. OpsratngPersonnel | 1L [ T 2,552 g0 100 "} }
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H,:;ummm i3 _:_ <~ R e WM —4 e . 00 . 00 :
_Engmeering Per: L ! ¥ 0.0 0,008 |
-~ ___Tota 40 —p i 40 7(.5%2 0,138 0,088 28,280
* .
_ Mainte 1065 L1633 | :
- 0114 | NS WL 7 CR—— I
SR S FETNN S D
T T I T
0.280 | o.%%
. 71 p iy B £
- :
20,136 00 -;
RS RO ey R |
e o L g . ;
5,443 |
3569 | SO S | j‘
57 . X ) . 860 . 43200
- | ;
: TN | , 0.123 B O ) - :
[ R ARG BRI SR T ORI T T |
i i e WU N E MO
e S _1.882 el AR
1 3 e 35 il 1
AU TR A 3 L A X 1756
£ 3 |
B SN S 4501 0.059 l
| i, . 3 AT MR N x| M SASARtES Y W !
A DRI RGNS AR G PR S I !
2 .l_g o f_,_, PENSVEIN e V*J&-%——- .f_'.._-'——— .—~-Q—- 0 e ‘[
1 I - ST 11 m 090 0318 pr AL
» ki B i i
[ L a{a) | ss (29 43.958 | o.138 14,490 58.586 |
_' el 78 (22 61.780__ | 0,0 |  0.867 62,647 _}
I : RO ST N W 17,225 ‘ 0.0 L 0.0 ¢ LA 3
3R 42 (18 29043 0.0 | 488 | 30528 |
L J g.g » '
* 0 L18 § ﬁ e il -—M:
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*Workers may be counted mere than once. Numbers in parentheses is the total number of individuals.
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- Appendix C (Continued)

|
l
1. NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
Plani: Millstone 1 (BWR) 1979
[ | NUMBER OF PERSONNEL ( ~100 rem) TOTAL MAN-REMS
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TOTAL MA™. 2FEMS
CONTRACT
& OTHERS

UTILITY
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Pant “Monticello (BWR) 1979
i | NUMBER OF PERSONNEL (100 mrem) TOTAL MAN REMS
STATION | UTILITY | CONTRACT | TOTAL STATION |  UTILITY | CONTRACT | TOTAL
TN, SN, | EMPLOYEES & EMPLOYEES & OTHERS | PERSONS EMPLOYEES | EMPLOYEES & OTHERS i MAN REM
» llo_qemoavumas\m 5 ‘ I
P‘ Mawntenance Personnel 40 Lo UG s ] _o1.321 ¢ 0.520 L 1.709
wm o 38 1 .9,__+._- e 7‘1 804 10,0 0.0
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m Lo s ie (e} & | 00 " e | @
3 L 0 1.0 {0)§ 33 (33) 10.306 ¢ 00 ! 0.0 1 _lQ;.m.-.Jl
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: Tgr 2 0.531 5 - <
2 B X L4,

*Workers may be counted more than once. Numbers in parentheses is (& total number of individuals.
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Appendix € [ _ontinued)
. NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION
!l?u: Ning Mile Point (BWR) 1979 _
1 NUMB&R os vsnsormeu wo.mm) TOTAL MAN-REMS
SVA'NON UTlLlTY CONY&ACT TOTAI. STATION | UTIL!TV | C()NYRA(’I | TOTAL
mn%u»mr»u’(inou”; EMPLOYEES { EMPLOYEES & OTHERS | PEASONS EMPLOYEES = ENCLOYVEES & & OVHERS | MANAEW
ations & Surv. | {
:&ngecw 1w i | o] | 16,588 | 2 3e12 | 4447 |
! g Personnel | 3 il oY) 18.598 . . 0.0 : 0.0 !
| Health Physics Pessonoel 27 S TR e T 19.293 | 0.0 | 10,862 |
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Routine Mantanance ' : '
 MawntenancePersonnel 297 | 118 353 80,731 |  18.290 | 12.163  ;
__ Operating Personnel | 3 : [+ S (| , TG U R T (o 7 e
Health ' 25 n ISR _0.534 | 0.0 i 0.230
e e, i B e X | W
-—% 17 - R S ! 0.819 | 1,243 0,548 iE S
. ITAL 305 130 397 ; 920 86,147 |  19.513 Madde L LE.le
n Mw wvon ) ]
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. Operating Personnel 13 ' . S SRk 4} o 0584 | 00 . 4 0.0 |
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Appendix C (Continued;

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plant:  Oconee 1 2.»37(P',!gs) ‘ _ ' 1979 T ]
' I NUMBER OF PERSONNEL ( 100 mrem) TOTAL MAN-REMS
| “TSTATION | umuiTy | CONTRACT | TOTAL TSTATION | UTILTY | CONTRACT " rotaL
| WORK & JOBFUNCTION  oip\oveec | gMPLOYVEES | & OTHERS | PERSONS EMPLOYEES  EMPLOYEES &otnsasT MAN REM
i - ' IS =4 4 ‘ . s
* Reactor Operations & Surv. j ;
L‘@mw : 8 172§ ok 7138 { a6 a 11.280 { 12.522 4,685 |
| OperatingPersonnel | 90 . 9 . 0 | 8,375 | 028 | 00 )
| Meaith Physics Personnel | 70 [ 34 | 28 | 23.058 | 3,725 | 3008 |
| Supervisor Personnel - A | T N - 0.300 0.0 ,..0.0 s
¢ Personne! 82 35 a3 | L7195 T 1985 | 1.578
a—17 775 | R S W A % W |11 M W 101
* Routine Maintenance |
Maintenance Parsonnel 198 i 169 _62 ‘ 86.703] " | 1 29.322 L 28:700_ —
[ OperstingPersonnet | 85 | 3 7 01 11,686 |  0.060 | 0.0
" Mesith Physics Personnel 59 DG A T [ £.085 | 1.850 | 5,027 4
[ Supervsory Personnet 51 T T 0 ] 0.0 [ 0.2 1 0.0 |
“Ssmseeimafesonnst | 82 | 26 | 29 1 —7.620 | 2.055 | 1,120
OTAL T 73 )¢ WLy | 33.497 ‘“ﬁ‘é?"—mr
* [InService inspection { i
 Mantensnce Personnel | 48 | 56 &t 7.010 | 13.600 | 0,0
. Opersting Personnel | 1] I 0 3 . D.227 & 0.0 | 0.0
" Heaith Physics Personnel | 27 |13 20} 20 1 0.275 | 1.230
wory Personnet ~ T 1 0 . 0020 | 00 | 0.0
Engineering Personnel 23 | § 37 2.400 0.140 7.918
10 G - N SR () 242 10,717 14.015 5,165 31,950
* Special Maintenance
" Mauvenance Personnel | 239 | %2 ¥ 121554 | 140,180 | 13.978 |
Ope-angPesonnet | | 19 1 0 J [ 16.230 4.685 | 0.0
| Heuth Physcs Personnel | v 42 0 38 10287 | 7.885 | 9.990 |
__tupervisory Personnel __%;A_v_-*-ﬁ,7; el 4 3660 | 0305 | 00 _ |
. ' L Porr s —
L . - 22 1186 183, —1 » ! 45 435, 185
* Waste Processing 4 j | :
. Mawntenance Personnel 29 L. L 6 | 4.595 | 0540 | 2290
L Personnel BN CENNIGH PNTBL R A nak | 8.975 1. 0D _ 1 00 ___
. Health Physics Personnel _ S ST WA RS0 S T 5.170 0.115 * 0395 j
SupevworyPesownel | 2 0 | 0 | 0758 | 0.0 | 00 _ |
o Engineer: RS R TN e MR L% T < . - ‘
=T33 - ) —_— 1 )7 7., 1 $di—+- : “'gﬁﬁ_" %3750
* | Refueling i i 1 | |
. Maintenance Personnel .J;g_ e S 4 e S . | 45,7640 | 60295 | 5.160 ‘
{ OporstingPasomnel | 9% | 4 | 0 | 19.230 [  0.57% . Q.0
= ! : 1’7 3 1 3 -
B g N SR N AN N, ST 20 _%3” ¥ |
‘F_%___w pneeriog Personnel 77 27 6 15.5 | 1 4
L 266128 73 §:K) "M . T A L.
* Total By Job Function ' | | ' '
[ Wwewemce Posonnel | 788 (321) | 911 (389) 192 (99)41,89] (809 276.210 . 256.459 4 $4.833 _} 587.502 |
" OperatngPersomnel | 439 (113) 35 (26) O (D)8 47 94722 | S5.600 . &Tmmg
Health Physics Personnel J;m 153 (47} 160 532 (50.84C | 75,870 | ey 197807 ]
| Superviory Personnel | 32 (163, T o o tap sz 1 _gqs [ 0.0 1 Sdm |
3 1 T 27 5 14, 3 % 3 .4 " 94.587 I 207 |
N O £ — 1B 47 ERL AN ISR T L a7

*Norkers may be counted in more than one category. Number in parentheses is total number of individuals.




Appendix C (Continued

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

: Plant 1"‘y5tvr Creek (oWR) 1979
l‘ ¥ NUMBER OF PERSONNEL ( 100 mrem) " OTAL MAN-REMS
STATION | UTILITY | CONTRACT TOTAL STATION uTILITY CONTRACT TOTAL
: | TR § S FONe T . EMPLOYEES | EMPLOYEES & OTHERS . PERSONS EMPLOYEES = EMPLOYEES & OTHERS MAN HEM
54 #va Operations & Sury. i
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[ Epnaaring Poesonne 25 o | 4.695 | 1
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erzmvrn T — s m—— _v—-_« S~ a, e Wg—’a e e S = - *
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e e e
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‘ Oﬂlnmnvmnl { 3 [ e 4 L4
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- R e “?2"“‘“"’”’”‘0“” 4= = . _
ﬁ Rt nasacivirase, TRV ISt e J»JW“W m-‘
(Hefusling LA, I :
. Mantenance Personnel | e ) ) ) 0. i
. Operating Personnel R [ . 0.0 |
|| Healta Physics Personnel AN L Y ] 1,477}
£ i L MRS WA B WEN ¥ B o
: Parsonnel { =, 2 I )
: I'-.----.‘ a4 = Ve'] =3 U ‘6?““‘?—%{}%&* 040 1.2]] A nﬁ’«
" [Towl By Job Funetion | 3 T = ' i '
et oo men) ol um | em | um | wo

b ,OF""‘. - .. S U S l_ - - > - W 1 X S— - 1 . b S . el
. ?_"9‘*‘ Physics Personnel | 55 ) ;_,- {41) f 112 {67 jgg%& ol o o909 k. 49757 |
| | Supervisory Persones. | 68 (29) | 2 QL, (0) % 7 I T uni {00 1 2316 |
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*Workers may be counted more than once.

Numbers in parentheses fs the total number of individuals.
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Appendix C (Continued)
NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Pant: Palisades {PWR) A 1979
e ' 'f NUMBER OF PERSONNEL ( 100 mrem) TOTAL MAN-REMS
! T StATON | umwiTy | CONTRACT | TeTAL TSTATION | UTIUTY | CONTRACT TOTAL
1} mnnmmucﬂo" | EMPLOVEES | EMPLOYEES ;poms_a_s! PERSONS ET'PLOYEES | EMPLOVEES | & OTHERS E MAN REM
Reactor Oparations & Surv. 1 i i
- g - TS, 6 —eem 0 ; s 035§3 ) 4-609 i GZZ‘ ¢
WL A AR, A S 20,577 | 0.692 | 0.301 |
i+ . a1 68 4 t2.se2 | 12015 | 32,835
|4 i R T ST T 1.558 | 0.005 |  0.020 |
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e e . Fil—
sl AT A | WS W 31 15Y.3 1 . T 468 268, ]
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! |
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) S50 Y 0. SN KM A T | sao | 2400 |
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0 T TG el SRl NS o270 | o013 | 00
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e A SN D S 0050 1 ool | 0.165 i
l-.ﬂz |
1 5 1 %ﬁ 0304 1. BES kR b -
e e b T SR % S N [ CE R ;
z 3 DEEREORT M Teoay 0005 [ 0.0 ’a
3 AR OSSR ] SRt N e Y el |
. ey, KOS GRS SERS NN Y RN S XY O i
""2?0 —0 b - A """n'n.'m,gmLl g.giIL 1.446 41;
: t
222 22 | s | 92 | 142989 | 2. 5 | 566,944
%SNS SR RS S __._s‘%.“._“ﬁz&m_ﬁ-_-m-ﬁ [ N L
3T a4 1 "es F 3 § 133s8 | 12500 . 33.360 § 59.218.
i 3 T W 73 1 10963 f 3.09% 38.645 |
- ——i o . 7. . D P A L
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VAppeﬂdix C (Continyed)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

! Pant:  Peach Bottom 2, 3 (BWRs) 1979
| T | NUMBER OF PERSONNEL (100 mrem) | ; TOTAL MANREMS "1
' » station | umuty | contraer | totar | stamon | umuty | contRact 1 Totad
I .‘m"‘“ci"m L EMPLOYEES { EMPLOVEES { & DTHERS 1 PERSONS !WtQVlEI ! EMPLOYEES ! & OTHERS . MAN REM
| 2
| Mantenance Personn 3 2. . 4 | 0.68 | 2863 | 1193 |
; Operating Personnel 53 10 12 TR I T T
| aith Physics Persor UM S — a8 1 o | M
= b h e : M - ESECEIINC L SRR SN ‘31 - .‘J.D 4
‘ %,m_._ 01 8 T I | 31,49 228 1024
| 173 92 14 ;{ 358 o] -1 3651 2626 o 22138
s - ‘ f : i
Mantenance " lg L 51: (.. 3 L 8.7} 0 1  3E63 | .. A20.B6 {
] B
‘,OA ,;,?_ Sl _6 PESILE wﬁa . ‘., RSN ¢ T A — P - 0411 4
O, NN (R e R | 0.0 201 . 0.0 |
I - | 2.89 | 138 1
53 551 696 1,306 J1.98 | wséﬁ 845,73 1 BE3.25
| ]
, 4 47 ' _1.51 50,09 i
1 T 1 A STk T T T
i g e .g_ ——d s e - - E“Q = ;
S S I . S —+ i ainn ._‘Q——_‘-noo. PO} SENErL U-Q = *
e d Q e T S W Y 50,03 TI WL
MUY L I S el S _60.50 | |
o S . g ! 1 AT R e T AL Q.21 }
B BT 1 L5 1T 0.0 .14 j :
DS N S ) ISR, S ¢ W N T A |
3 0 : | ‘T Q_AD = FEEN "—4
N 3 75 b 0.0 L 7 60, 5% 6.2
A il ST | S L6 S L 00 | ;i an |
e e = I == e o
2. 1 T W T ] X T -
| ST AR WO 2025 G S R S AT Y W e ¢ B
RS | b 44 .25 0 655 | 15.81
1 ; : 9
b S R G e 00 | _ss | 5%
IR U IR WA P NN % R S S S X
" WINENY NP TR T VT . L L& ! 00 | 261
R S A T N 00 | 02 § 0.0 | ‘
| T 1 1 038 | 2.0
| e T = ﬁi 19 479L gy ¢ a1 Bl
* | Total By Job Function 2 ? i ? ;
[ Maintenance Personnel 12 (10) I 622 (548) | o (76: 5.39 429.55 |  552.03 986.97
MM 1 76 (55) | 14 (13), 16 (20§ 44.55 7.23 | @ 4.94 56.70 |
l r——'!!""’-“' 18 lﬁ# 3. m.‘_m.u L% C I Y - '
| " CE is

*Workers may be counted more than once, Numbers in parentheses is the total number of individuals.
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Appenuix C (Continued)

NUMBER OF FERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plant:  Pilgrim (BWR] 1979
L NUMBER OF ?ERSWNEL { 100 mrem) TOTAL MAN REMS
STATION UTILITY CONTRACT TOTAL STATION | unuTY | coNTRACT | TO1AL
WRSK.S J08 FNCTION i EMPLOVYEES | !'DLOVEE_S lOTHEIS ] PERSONS EMPLOYEES i EMPLOYEES & OTHERS ;' MAN REM
Asactor Operations & Surv. | i
| Mantwnsnce Personnst | 103 12| o510 | gm0 | 6680 |
Operating Personnel 26 0 : - . 81156 L .. 00 Lo 0.0 ]
Health Physics Personnel 1; Q - ! 15.113 L .08 i 14200 1
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plaat ihree Mile !sland | & 2 (PuRs) , 1979 .
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION

Plant:  Trojan (PRR) 7 1979 . } -
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Appendix C (Continued)

NUMBER OF PERSONNEL AND MAN-REM BY WORK AND JOB FUNCTION
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, Plant:  Vermont-Yankee (BWR)

&

WOLY. & JOB FUNCTION

Appendix C (Continued)
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NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION
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NUMBER OF PERSONNEL AND MAN REM BY WORK AND JOB FUNCTION

1 " :
Pane: "Jign 1, 2 (PRs 147%
r NUMBER OF PEASONNEL | 100 meem 7 TOTAL MAN. REMS
i STATION UTWITY | cONTRACT | ToTaL STATION UTIOTY | cowTRact | toTad
L»_@"»“»’"””‘-"O" EMPLOVEES  EMPLOVEES & OTWERS | PERSONS EMPLOYEES | EMPLOYEES BOTHERS | wan wEm
| Reactor Oparatsons & Sure . : ‘
L Mmotwnscce Peconess 10 - 3 1.2 ! 6.9 ]
. Opseating P 121 0 ! 62.5 } 0.4 !
L. Health Py Personnel 12 0 i 24,9 | 2.8 i
. Supervisory Personcel ;’; ! 0 i 9.5 | 8.0 ]
: Parsonne i 193 34 .8 Z1.3
%——m—a:s A._.: - e S 1: g N —»-—»-WIi-: ¢=—‘::—::: ———-I«— -MA g
9% 1,317 201.1 625, 3 ’
| 988 T ¥ S S - N - L8 ‘_ P Lwis b - I bl 4
. Operstung Personnel i 3 1 2. .3 115 3 0.0 ]
i Hestsh Physicy Parsonnel ' AN 3 .3 o & M. g
B e T ;«-.al——“—-—-——e—ﬁ — T — e
Lo L PO N A R S i | N Sed 7R
in Service inipection t
L. Mantenance Personnel 0 150 3 0.8 ! 711
= Porsonced | SO A B " I : 8.0 ]
| Hestth Physcs Personnal i | DA N 8.0 L. , ISR - ¥
.. Supervmory Personnel - I } g 1§ 0.9 3 2.0 . |
3 1% 3 0 e J:3 g 8
U 1 W T A - ) Ti.3 .2
]
- : - J;':’ - - - 4
: ot ' | M T
! AL MG T PRI =
n o aa 1 i

=
¥
=
A

T TN S SR SIS LS S | 35
—+—4 N - 7 IS A ¢
S N _0.g 0.0
g ¥ ¢ SN ST | N .
L_{F.__ﬂ_,__m ] LW 8 ;W -
i ST SR BRI, (e |
PR bl L A :
| = AR ! % TRNAER! T 4 4 :
B CIONSRL S ,_‘_-..zmé._. SN SOSTI DU VU A" —— l
. X ——E:( - % - 2 i —

3287

b e

0.5, WVIBNNENT PRINTISN OFFICET 09 0w N - TR/ 7S

B T T TN
¥ "é%‘%_‘ L e 00 & %
. & A L



NRC ronm 335

12.29) US NUCLEAR REGULATORY COMMISSION

BIBLIOGRAPHIC DATA SHEET

REPORT NUMBER (Assignec by DOC)

NUREG-0713, Vol. 1

4 TITLE AND SUBTITLE (Agd Voiume No, if appraprete)

Occupational Radiation Exposure at Commercial Nuclear
Power Reactors 1979

~N

(Leave Dink)

3 RECIPIENT'S ACCESSION NO

7 AUTHORI(S!

S DATE HEPORT COMPLETED

Office of Management and Program Analysis
Washington, D.C. 20555

Barbar A MON TH ] YEAR
arbara G. Brooks January 1981
9 PERFORAMING OHGANIZATION NAME AND MAILING ADDRESS (inciude Zip Coode) DATE REPORT ISSUED
U. S. Nuclear Requlatory Commission i | YeAS
9 Y March 1981

6 (Leave biank)

12 SPONSORING ORGANIZATION NAME AND MAILING ADDRESS fincivae 2ip Code)

U. S. Nuclear Regulatory Commission
Office of Management and Program Analysis
Washington, D.C. 20555

B. (Leave biank)

10 PROJECT ' TASK/WORK UNIT NO

11. CONTRACT NO

13 TYPE OF REPORT
Annual

PERIOD COVERED finciusve dates]

Calendar Year 1979

16 SUPPLEMENTARY NOTES

14 (Leave Diank]

16 ABSTRACT 200 words or less)

through 1979.
20.407 and Regulatory Guide 1.16.

dose per reactor was 593 man-rems.

an average dose of about 1 rem.

This report summarizes the occupational radiation exposure information that has been
reported to the U.S.N.R.C. by commercial nuclear power reactors during the years 1969
The bulk of the data presented in the report was obtained from annual
radiation exposure reports submitted in accordance with the requirementc of 10 CFR
Data on workers terminating their employment at
nuclear power facilities was obtained from reports submitted pursuant to 10 CFR 20,408,
The annual reports submitted by the 67 nuclear power plants that had completed at
least one full year of operation as of December 31, 1979, indicated that the number

of personnel monitored during 1979 was 109,160 persons and the annual collective

dose incurred by these individuals was 39,759 man-rems. The average annual dose for
each worker that received a measurable dose was 0.6 rems, and the average collective
The termination reports revealed that some 43,600
individuals completed their employment with one or more reactor facilities durina 1979,
Approximately 3,200 of these workers could be considered transients and they received

17 KEY WORDS AND DOCUME NT ANALYSIS

Not Applicable

17a DESCRIPTORS

170 IDENTIFIERS OPENENDED TEAMS

18 AVAILABILITY STATEMENT

Unlimited

1@ SECURITY CLASS iThu report)

20 SECURITY CLASS (Tris pagel

2) NO OF PAGES

27 PRICE
S

KRC FONRN 338 T Y




