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ABSTRACT

This is a report by the U, S. Nuclear Regulatory Commission on the
operation of the Commission's centralized repository of information on
the exposure of personnel to radiation. The report is published annually
and is available at all NRC public document rooms or may be purchased

from the Nationa® Technical Information Service in Springfield, Virginia.

The bulk of the information summarized in the report was obtained from
annual and termination reports (Sections I and II) submitted by four
categories of NRC licensees: (1) operating nuclear power reactors; (2)
industrial radiographers; (3) fuel fabricators and processors; and (4)
commercial processors and distributors of specified quantities of bypro-
duct materials, in accordance with the requirements set forth in Part
20,407 and Part 20,408 of Title 10, Chapter 1, Code of Federal Regulations,
Annual reports were received from 457 covered licensees which indicated
that 98,212 individuals, with an average annual exposure of 0.40 rems,
were monitored during 1977. The number of termination reports submitted
by these licensees continues to increase, Personal identification and
exposure information has been taken from about 245,000 reports and
incorporated into the repository during the ten years that it has been

operating,



iv

Information on incidents involving perscnnel overexposures to radiation

or radioactive materials (Section IIl) was obtained from reports submitted
by all NRC licensees pursuant to Parts 20.403 and 20.405 of Title 10,
Chapter 1, Code of Federal Regulations. The total number of over-
exposures reported in 1977 decreased from the number reported in 1976,

but is about the same as that reported in previous years. The number

of incidents reported by radiography firms, however, is considerably

less than last year's values. The more significant overexposures which

occurred in 1977 are summarized in Appendix B.



TENTH ANNUAL
OCCUPATIONAL RADIATION EXPOSURE REPORT
1977

INTRODUCTION

On November 4, 1968, the U.S. Atomic tEnergy Commission (AEC) approved a
program for the reporting of certain occupational radiation exposure
information to a central repository. This information was to be required
of four categories] of AEC licensees, as defined in 10 CFR 20.407, and of
AEC facilities and contractors exempt from licensing. As of December 31,
1973, radiation exposure information on approximately 150,000 occupationally
exposed persons had been incorporated into the repository. Annual reports
for each of the years 1969 through 1973 summarized this information and
were published as six separate documents (WASH-1350-R1 through WASH-1350-
R6).

In January 1975, with the division of the AEC into the Energy Research
and Development Administration (ERDA) and the U.S. Nuclear Regulatory
Commission (NRC), each agency assumed responsibility for collecting

and maintaining occupational exposure information reported by facilities

urder its own jurisdiction. Beginning with the annual report for

10perating nuclear power reactors; industrial radiographers;, fuel pro-
cessors, fabricators and reprocessors; commercial processors and
distributors of specified quantities of byproduct material.



calendar year 1974.2 the NRC's publication no longer contains information
pertaining to ERDA facilities or contractors. Comparable information for
ERDA, now Department of Energy (DOE), facilities and contractors is
collected by DOE's Division of Operational and Environmental Compliance

at Germantown, Maryland.

?%he annual occupational radiation exposure reports for NRC Ticensees for
1974, 1975 and 1976 are available from NTIS as NUREG 75/108, NUREG-0119,
and NUREG-0322. The annual radiation exposure reports for DOE/ERDA
contractors for 1974, 1975, and 1976 are available from NTIS as ERDA-76/119,
ERDA-77-29, and DOE/EV-0011/9.



I.  ANNUAL REPORTS = 10 CFR 20.407

Exposure Distributicns

On February 4, 1974, 10 CFR 20.407 was amended to require the four
categories of covered licensees to submit an annual statistical report
indicating the distribution of the whole body exposures] incurred by
their employees. In prior years the annual report was formatted
differently and was not very useful as a basis for estimating man-rems.
Table 1 is a compilation of the statistical reports submitted for calendar
year 1977. It shows the number of individuals that incurred a cumulative
annual whole body dose that fell within one of the 18 dose ranges, and
the percentages of the total number monitored in each range. It also
shows the cumulative dose (man-rems) estimated to have been received by
these individuals. This number was obtained by assuming that each
individual received an annual dose equal to the mid-point of the dose
range in which he appears, and by then summing these doses. The table
shows that 39% of the 98,212 individuals monitored during 1977 received
exposures that were too small to be detected by personnel radiation
monitoring devices, that 99.7% of the exposures were less than 5 rems,
and that 94.8% of the total number of man-rems were accumulated by

individuals with annual doses of less than 5 rems.

1A11 of the figures compiled in this report relating to exposures and/or

doses are based on the results and interpretations of the readings of
various types of personnel monitoring devices employed by each licensee.
This information obtained from routine personnel monitoring programs is
sufficient to characterize the radiation environment in which individuals
work and is used in evaluating the radiation protection program. How-
ever it may not be directly suitable for use in the assessment of risk to
the individuals involved.



TABLE 1
DISTRIBUTION OF ANNUAL WHOLE BODY EXPOSURES
BY LICENSEE CATEGORY

1977
— — Exp e Ranges (Rems) ]
Category of NRC Total No | Less Than [Measurablel0. 10 | 025 | 050 [075
Licenses Monitored | Measurable] < 010 [025 | 050 | 075 {10 12 23 3a 45 56 67 78 89 | 910 | 1011 | 1112 | >12
POWER REACTORS
Mo of Individuals 71,904 27671 | 15523 [ 6750|5179 | 3300 | 2500 [ 6,174 | 2838 | 1,130 569 | 141 66 36 21 6
% in Range 100% 38% 22% 9% % 5% 3% 9% a% 2% P SRS - SRNSEES: SIPEE S W SR T ; SRR
No. of Man rems 327N (i 776 [ 1,181 1942 | 2062 | 2188 {9261 | 7095 | 3955 | 2560 776 | 429 | 270 179 57
% in Range 100% % ay 6% % 7% | 28% ' 22% 12% 8% 2% 1% 1% e AR e e . =
RADIOGRAPHY 1 |
No. of Individuals 10,569 4372 2488 (1088 | 812 512 357 | 644 | 192 63 30 12 1 1 ' 1
% in Range 100% 311% 2a% 10% 8% 5% % 6% 2% R " - B R B e e —
No. of Man rems 3,159 0 124 190 | 305 320 312 | 966 | 480 220 135 66 6 8 ! 27
% in Range 100% a% 6% | 10% | 10% 0% | 3% | 15% % a% W TORIRIL RS SEESER __vs-+---_+-_--4--_-u
5l - b —
FUEL FAB & PROC. i
No of Individuals 11,496 4,492 4533 [1057 | STt 315 179 | 205 L3 28 25 |
% in Range 100% 9%, 39% 9% | 5% 3% | % | |
No. of Man-rems 1725 0 227 185 | 214 197 157 | 307 | 228 a8 112 ‘ i
% in Range 100% 13% "% | 2% | 1% 9% | 18% | 13% 6% % 3 l 1‘
e S §osieid
MANUF_ & DISTRIB 3 é |
No. of Individuals 4,243 1,784 1271 94 | 215 134 9 153 76 a7 - - “ a ; |
% in Range 100% 42% 30% 9% 5% 3% 2% &% L ™ N | SR 4 e bennsa ?—-——-%-——--«—
. of S esnn 1329 o 63 69 81 a0 80 | 229 | 190 185 153 88 91 30 | i
% in Range 100% 5% 5% &% 7% 6% | 17% | 1% 2% | 12% 7% 7% 2% i
TOTALS
No of Individuals a8 212 38319 | 23815 |9285| 6777 | 4271 | 3127 | 7,176} 3197 | 1268 | 658 | 169 81 a1 21 s 1
% in Range 100% 30% 2a% | 10% ™| &% 3% ™ X% 1% R el NS G—" | SRS SR ! PR ¥ T— -
No. of Man-rems 23 844 0 1190 |1625| 2542 | 2669 | 2737 [10,763| 7993 | 4438 | 2960 | 930 | 526 | 308 179 57 27
% in Range 100% 3% as, % 7% % 8% 1% "% 8% % 1% _-_--.1_-115__« _____ Y SEETR bt sl anii »




It should be pointed out that very few of the annual exposures that
exceed five rems are classified as personnel overexposures. Although
1.25 rems is the quarterly limit set forth in paragraph (a) of

10 CFR 20.101, paragraph (b) permits licensees, under certain conditions,
to allow a worker to receive a whole body dose of three rems per calendar
quarter (up to 12 rems annually). The conditions are that (1) the
lTicensee must have determined and recorded the worker's prior accumulated
occupational dose to the whole body, and that (2) the worker's whole

body dose when added to his accumulated occupational dose does not

exceed 5(N-18) rems where "N" equals the individual's age in years.
Although there is no annual limit, annual exposures that exceed 12 rems
indicate that an overexposure has occurred. Any quarterly whole body
exposure in excess of the applicable quarterly limits are considered
overexposures and must be reported. A discussion of various types of

overexposures that have occurred is given in Section IIIl.

A summary of the annual whole body exposures reported to the Commission
by the four categories of NRC licensees required to submit reports
during the past ten years is presented in Table 2. One can see that
about 95% of the exposures have consistently remained less that two
rems, and that the number of individuals receiving an annual exposure
in excess of five rems is about one half of one percent of the total

number of individuals monitored each year.



Year

1968
1969
1970
1971
1972
1973
1974
1975
1976

1977

Total Number
Monitored

36,836
31,176
36,164
36,311
44 690
67,862
85,097
78,713
92,773

98,212

SUMMARY OF ANNUAL WHOLE BODY EXPOSURES

Percent of
Exposures
< 2 Rems

97.
96.
96.
95.
95.
95.
96.

94.

TABLE 2

FOR COVERED LICENSEES

2%
5%

ns R "

2

95.0%

94.

5%

1968-1977

Percent of
Exposures
> 5 Rems

0.
0.

0.

5%
5%
6%

T%
. 5%
. 5%
.
.5%
4%

.3%

Number of
Annual Exposures
> 12 Rems

3
7



Man-Rems Per Licensee Type

As was previously explained, the statistical data contained in the

annual reports required by 10 CFR 20.407 permit an estimate to be made of
the man-rems accumulated by the individuals monitored by each licensee.
The information submitted by each one was collated to yield the informa-
tion shown in Table 3. There are two values indicating the average annual
exposure per individual. The lower values were obtained by dividing the
total number of man-rems by the total number of individuals monitored,

and the higher values were obtained by dividing the same total number of
man-rems by the number of those individuals reported as having received a |
measurable exposure (referred to as radiation workers). The latter
average is normally used for radiation workers because it deletes the
minimal exposures of many individuals who are monitored for convenience
or for identification purposes. In 1977 the average exposure for workers
continued to decline in every category except power reactors, where it
remained about the same. The averages consistently remain less than one

rem per worker,

Commercial Nuclear Power Facilities

The percentage of the total number of man-rems incurred by workers at
power reactors has, during the last five years, increased from 67% to 84%.
Therefore, this section of the report has been expanded to illustrate and

discuss some of the factors contributing to this increase.



TABLE 3
MAN-REMS ACCUMULATED BY CATEGORY OF COVERED LICENSEES

Covered Average Dose Average Dose
Categories Number cf Total No. No. Individuals {Rems) Per {Rems) Per
of NRC Calendar  Licensees Individuals  With Measurable Total No individual (Based Worker {Based on
Licensees Year Reporting Monitored Exposure Man-rems on Total Monitored) Measurable Exposure)
“Commercial 1977 65 71,904 44,233 32,731 046 0.74
Power Reactors 1976 62 66,800 36,715 26,555 040 0.72
1975 54 54,763 28,034 21,270 0.39 0.76
1974 53 62,044 21,904 14,n83 023 0.64
1973 41 44,795 16,558 14,337 0.32 0.87
Industrial 1977 339 10,562 6.187 3,159 0.30 0.5
Radiography 1976 3 11,245 6,222 3629 0.32 0.58
1975 n 9178 4,693 2,796 0.30 0.60
1974 319 8,792 4,943 2,938 0.33 0.59
1973 3 8,206 5,328 3,354 041 0.63
Fue! Processing 1977 23 11,296 7,004 1,725 0.15 0.25
and Fabrication 1976 24 11,227 5,285 1,830 016 0.35
1975 23 11,405 5,495 3,125 027 0.56
1974 25 10,921 4617 2,739 0.25 0.59
1973 27 10,610 5,056 2,400 023 047
Processing and 1977 30 4243 2,459 1,329 0.31 0.54
Distribution of 1976 24 3,501 1,976 1,226 0.3% 062
Byproduct 1975 19 3,367 1,859 1,188 0.35 063
Mater:al 1974 24 3,340 1,827 1,050 0.3 057
1973 34 4,251 1,925 1177 0.28 061
Totals and 1977 457 98,212 59,893 38 944 0.40 0.65
Overali 1976 428 92,773 50,198 33,240 0.36 0.66
Averages 1975 387 78,713 40,081 28379 0.36 0.7
1974 an 85,097 33,27 20,810 024 0.63
1973 443 67,862 28,867 21,268 0.31 074

*includes all reactors that reported, aithough all of them may not have been in commercial operation for a full year.






TABLE 4 *

SUMMARY OF ANNUAL EXPOSURES
REPORTED BY NUCLEAR POWER FACILITIES

1973-1977
Number of Reactors Total No. of Workers Total Average Average No. Average No. Man-Rems

Reactor Operating Number With Measurable Megawatt Yrs. Annual Dose of Man Rems of Workers Per

Year Type Full Year of Man- Rems Exposure Generated {Rems/Person) Per Reactor Per Reactor Megawatt Yr.
1973 PWR 12 9,399 9,440 4,065 1.00 783 787 23
BWR 12 4,564 5,340 3,344 0.85 380 445 14
Total 24 13,963 14,780 7,409 094 582 b16 19
1974 PWH 20 6,627 9,697 6,821 0.68 331 485 10
BWR 14 7.095 8,769 4042 0.81 507 626 1.8
Total 34 13,722 18,466 10,863 074 404 543 13
1975 PWR 26 8,268 10,884 11,983 0.76 318 419 0.7
BWR 18 12611 14,607 5,786 086 701 812 2.2
Total a4 20,879 25,49 17,769 082 475 579 1.2
1976 PWR 30 13,807 17,588 13.251 079 460 586 1.0
BWR 23 12626 17.859 8,312 0.7 549 776 1.5
Total 53 26,433 35,447 21,563 0.75 499 669 1.2
1977 PWR 34 13,469 20,878 16,481 065 396 614 08
BWER 23 19,042 21,388 9,103 0.89 828 930 21
Total 57 32,511 42,266 25,584 077 570 742 1.3

*The figures on this tablo are based on the number of nuclear power reactors that had been in
commercial operation for at least ¢ ne year as of December 31 of each of the years indicated.

.ot.



MAN-REMS ANC MEGAWATT-YEARS (MW-YRS)
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Sie Name

Turkey Pom 3
Yankes Rowe
Mamne Yankes
Surry 1

Ginna

Point Beach 182
San Onofre
Robinsen 2
Haddam Neck
Pal:sades
indian Point !

Averages per
Reactor

YEar Those Sites With More Than One Operating Reartor the Numbers of Man-rems per Reactor 15 Obtained by Dividiog the Number of Man-rems
Reparted by the Site by the Number of Reactors

1973

‘Mgr

Rems
per
Sie

8
9%
117
152

588
354
695
897
133
5262

783

Dose Man
per Rems
Worker per
(Rems! MW Yy
an 018
074 e
01a 029
0186 an
07 0%
i1 085
062 129
083 15
073 238
1.16 39%
175
100 231

—

Prasme isiand !

Sie Name

Zion 1

Fort Cathoun
San Onotre
Point Beach 182
Haddem Neck
Yankee Rowe
Turkey Pont 383
Deonee 182
Maine Yankes
Surry 182
tndan Poimt 182
Palisades
Robnson 2
Ginna

Ayerages per
Reactor

1874

'Man

Rems
per
Site
8
56
n
n
295
20!
205
454
517
420
584
m
627
672
1225

n

Oose
pay

Worker

{Rems)

012
018
022
0133
074
037
084
057
LR
¢ 68
052
089
LR )
8
139

068

Man
Rems
per
MW v

i

NG 1

g1
013
02e
619
0.39
039
185
0ag
679
097
123
184
63867
116
182

097

TABLE 5
PRESSURIZED WATER REACTORS
LISTED IN ASCENDING ORDER OF MAN-REMS PER REACTOR

1973 THROUGH 1977

Site Name

Arkansas |
Kewaunee

Prawe lsland 187
Zion 18&2

Thres Mile isiand 1
Yankee Rowe
Oconee 1,283
Point Beach 142
San Onafre

Fort Cathoun
Palisades

Maine Yankee
indan Point 1782
Turkey Point 384
Ginna

Haddam Neck
Surry 182
Robinsen 7

Averages per
Reactor

*indian Paint | was defueled i 1975

1975

L Man
Rems

per

Site

n
N
123
127

3
18
437
453
292

306
319

816
538
703
1649
142

n.

Dose Man
per Rems
Worker  per
(Rems) MW Yr
014 004
o7 007
026 615
029 on
056 on
oa7 080
0 60 027
135 057
259 07%
063 117
082 101
e 059
079 050
(L] 088
078 147
o8 142
08s 15
134 20
078 069

—

18976
"Man-
Rems
per
Site Name Site
Rancho Seco 68
Yankee Rowe 59
Catvert Clitfs 1 74
Maine Yankes 8%
Cook 1 116
Miilstone Poimt 2 168
Point Besch 182 370
Prawe igland 182 447
Kewaunee 270
Zon 182 sn
Thrae Mile istand | 286
Arkansas 1 288
Fort Cathoun 313
Oconee | 283 1026
Haddam Neck 443
Turkey Posmt 384 1184
Ginna 836
Palisades 696
Rotinson 2 ns
Sen Onotre 880
indian Paint 1°82 1950
Surry 182 3165
Agwrages per
Reactor 460

1977
Dose  Man 'Man- Dose  Men
per Rams Rems  per Rams
Worker per per  Worker per
(Rems} MW Yr Site Neme Site (Rems) MW Yr
013 O Beaver Vailey 81 026 027
038 0482 Salisades 00 030 017
015 010 Kewaunes 140 045 035
035 012 Praicie istand 182 300 042 O71
028 01 | St luce 152 034 625
027 032 | Teon 174 028 023
118 083 | PomBeachiB2 430 103 12
055 062 | MiistonePoint? 243 036 049
071 082 | Maine Yonkee 245 048 042
074 050 | Arkansas 1 256 043 (a2
035 058 | For Cathoun 297 056 089
061 062 | Cook! 366 037 055
06! 118 | Yankee Rowe %6 049 304
088 066 | indanPoint1°263 1671 077 087
07 093 Thewe Mie igiand ' 360 032 058
o 1 Rancho Seco 91 076 058
084 256 | Gom 0 o876 118
093 201 | Oconee1283 1329 083 089
120 122 | Robimon2 5 072 092
086 2965 | Zion182 006 128 078
123 71 | TurkeyPont384 1036 073 112
115 341 | Calvert Clitts 1 547 02¢ 098
‘ Hagdam Neck 642 072 140
079 099 | SunOnotre 847 086 318
| Surry 182 207 126 213
| Awerages per
| Resctor 39 065 082



TABLE 6
BOILING WATER REACTORS
LISTED IN ASCENDING ORDER OF MAN-REMS PER REACTOR
1973 THROUGH 1977

1973 i 1974 f 1975 ! 1978 | 1977
"Man Dese Man | "Man-  Dose Man x "Wan-  Dose Man ; "Man-  Duse Man ! "Man-  Dose Man
Rems  per Rems i Remsy s Rems Roms per Rems | Remy I Rems “ Remsy per Remy
per  Worker oer ! por Worker per : per Worker per ! per Worker per ! per Worker o
Site Name Site  (Rems) MWYr | Site Name Sie  (Rems) MW Y: Site Name Site  (Remst MW Y: | Site Name Sie  (Rems) MW Yy ' Site Name Site  (Hems) MW Y:
Vermont Yankee 85 034 238 ; ta Crosse 138 1 366 T Peach Bortom 283 228 022 019 T Duane Arnold 105 030 035 r Coonper Station 198 0863 937
Pigrim 126 054 026 | Vermont Yankse 216 06} 877 | Cooper Staton 17 02 026 ; La Crosse 10 083 523 | LaCromw 22 159 3%
Monticetio 176 043 052 (' Quad Crres 182 @2 on 050 Vermont Yankes 153 0% 0 36 ‘ Brown Feory 182 2384 0Nt 0 &9 f Vermont Yankes %8 oa0 08
La Crosse 2 180 97 | BgRockPoie 276 0% 673 Big Rock Post 180 060 515 |  Hareh B3¢ B a2r | tueie Aot 299 05 084
Humbo!dt Bay 6 126 532 i Humboldt Bay 38 138 La Crosse 232 @2 3 ; Fitzpatrick 02 03 o0& Big Rock Pyt i’ on 159
Big Rock Poimt 85 118 556 , Monticetin a3 04 100 ': Browns Ferry 1 325 014 2Mm : Manticatly 23 o 0% : Milistone Paunt 1 392 037 068
Dresden 1283 939 070 0Bt | Pugum! 915 030 177 | Humboidt Bay B 128 753 | GgRockPomt 289 059 997 | BowmFeny 182 867 046 065
Nine Mite Point S67 103 138 ! Uresden 1 23 1662 104 190 ‘ Nene Mile Point 881 108 190 Brunswick 2 328 026 110 } Hateh 1t 455 036 104
Mitistone Pont 1 663 058 2585 J Nine Mile Poimt 824 11 213 | Pigom) 98 169 258 | Cooper Station /e 948 081 | Quad Caws 182 1031 1134 106
Oyster Croek 1236 158 291 | Oyster Creck 9 105 227 | OuedCities182 1618 149 155 | VermomtYeskee 411 050 186 | Dwsden1283 169 081 150
Averages o | WillstonePoim ) 1430 055 333 | Oyster Creek 140 094 305 | PeschBorom283 840 039 061 | Woancelo 000 116 234
Reactor 80 085 136 Averages per Oresden 1283 3423 148 483 | MoeMdePoin 428 109 089 Peach Botiom 283 2037 022 184
o o JRE Monticeito 1353 100 392 ‘ Dresten 1283 1680 096 395 | Fitegamick 080 08 23
Milistone Poimt 1 2022 078 435 | Humboldr Bay 683 I1n e 1] | Grunseck 2 12 07 186
| Averages per | OudCoesd82 1651 135 126 Noe Mile Point 1383 127 399
|- Tt s 1w Dystes Creet 08 068 237 Oyster Crosk W14 096 a8
! i Milistone | 1% o8 2 66 Humbaoidt Bay s AN -
' ! Pugrim 1 2468 200 823 Piigrim 1 na 1@ a9
| | Averages per Averages per
i Aeactor 547 on 182 Renctor 828 0389 20

‘Fm Those Sites With More Than One Operating Reactor,
RAaported by the Site by the Number of Reactors

the Numbers of Man-rems pae Reactor s Otitawad by Dividing the Number ot Man vems
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and in the reactor vessel feedwater nozzles and spargers and, in older
plants, extensive seismic and emergency core cooling system modifications.
More details on the activities conducted by each nuclear power facility

for each year since 1973 can be found in the reports titled Nuclear Power

Plant Operating Experience, (OOE-ES-004, NUREG-0227, NUREG-0366 and

NUREG-0483, to be published).

Table 7 presents the distribution of the cumulative doses (man-rems)

among the major work functions of the personnel employed at power reactor
facilities during the last four years. This table is based on information
submitted by nuclear reactors pursuant to Regulatory Guide 1.16. Special
and routine maintenance continue to contribute approximately 70% of the
total man-rems. A breakdown of the information in Table 7 into the
distributions for the PWR's and BWR's, separately, would show that, in
1977, 48% of the total man-rems at BWR's was incurred during special main-
tenance activities, as compared to 33% at PWR's. This is another indica-
tion of the impact that the performance of an unusually large number

of non-routine operations at BWR's had on the number ot man-rems that

they reported. The document NUREG-0482, Occupational Radiation Exposures

at Light wWater Cooled Power Reactors, which is to be published at a later

date, will contain more detailed information on nuclear power reactor

facilities.




TABLE 7

PERCENTAGES OF PERSONNEL DOSE
BY WORK FUNCTION

PERCENT OF DOSE
WORK FUNCTION

1974 1975 1976 1977
T p

WEACTOR DRERATIONS o 08 02 06
ROUTINE MAINTENANCE 45 4% 52.6% 31.0% 28 9%
IN-SERVICE INSPECTION 2.7% 3.0% 6.0% 6.6%

SPECIAL MAINTENANCE 20.4% 19.0% 40 0% 414
WASTE PROCESSING 35% 6.9% 5.0% 5.9%
6.6%

REFUELING 14.0% 1.7% 7.9%

. LL .






TABLE 8
RADIOGRAPHY FIRMS LISTED IN
ASCENDING ORDER OF AVERAGE DOSE PER WORKER




TABLE 8 (Continued)




TABLE 9
FUEL FABRICATORS AND PROCESSORS LISTED IN
ASCENDING ORDER OF AVERAGE DOSE PER WORKER







TABLE 10

MANUFACTURERS AND DISTRIBUTORS LISTED IN
ASCENDING ORDER OF AVERAGE DOSE PER WORKER
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APPENDIX B
OVEREXPOSURE SUMMARIES
1977

Industrial Radiography - License Number 20-00302-02

On June 16, 1977, a radiographer and his assistant were conducting
radiography operations utilizing 36 curies of cobalt-60 and 95 curies

of iridium-192. After completion of the cobalt exposures, the source

was properly retracted into the prujector, but the source plug was not
replaced and the guide tube was left attached. The iridium projector

was then set up and, after the exposure time elapsed, the assistant
radiographer mistakenly cranked out the cobalt source instead of crank-
ing in the iridium source. Upon entering the vault, he claimed his
survey meter did not indicate any radiation levels. Believing the area
to be safe, he proceeded to remove the exposed film. The radiographer
then entered the vault to set up the next shot, and he claimed his survey
meter was reading zero. It was only after completion of this set up and
leaving the vault to crank out the iridium source, that the mistake was
discovered. The radiographers immediately cranked in both sources and
called their supervisor who sent their badges for emergency processing.
From film badges worn by the two individuals and re-enactments of the
incident, it is estimated that the radiographer received a dose of 4 rems

to the trunk of the body, up to 11 rems to the gonads, up to 18 rems to
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APPENDIX €

CAREER DOSES FOR RADIATION WORKERS TERMINATING DURING
THE YEARS 1969-1977

NUCLEAR POWER REA(

Number of Number o Total Average Dose (rems)
Total Length of Monitored Iindividuals Number for the Period

Employment Individuals with Measurable Doses f Man-rems of Employment
13 Yy

0-90 Days 43,668 26,04 16,653 0.64
90 Days - 1 18,663 13,363 14,209 1.06
r 4,217 3,270 5,388 1.65
1.510 1.197 2862 2.39

692 600 1678 2.80

269 221 900 407

431 386 1,898 492

131 113 669 5.92

36 33 265 8.03

54 a5 237 6.41

JUSTRIAL RADIOGRAPHERS

0-90 Days 2,408 680 743
10 | $- 1) 3,597 > 760 2.310
2,546 935 2,802

1,660 309 2424

1,158 927 2 039

310 760 2,133

968 2,587 9 28¢

105 891 8 831

87 720 3442

' 662 7,992

MANUFACTUR ND DISTRIBUTORS

3-90 Days

90 Days

34 yrs







