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PREFACE

San Onofre Nuclear Generating Station is located next to San Onofre State Beach,
adjoining Camp Pendleton Marine Corps Base, in San Diego County, 64 miles south of
Los Angeles, California. There are two operating pressurized water reactors with a
total rated capacity of 2254 net megawatts electrical.

Unit 1, rated at 410 net megawatts electrical, was supplied by Westinghouse Electric
Company and began commercial operation on January 1, 1968. The unit was permanently
shutdown on November 30, 1992. It is owned by Southern California Edison (80%) and
San Diego Gas and Electric (20%).

Unit 2 and Unit 3 were supplied by Combustion Engineering, Inc., with turbine
generators supplied by G.E.C. Turbine Generators, Ltd., of England. The units began
commercial operation on August 18, 1983, and April 1, 1984, respectively and are rated
at 1127 net megawatts electrical each. The twin units are owned by Southern
California Edison (75.05%), San Diego Gas and Electric (20%), City of Anaheim (3.16%),
and the City of Riverside (1.79%).
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

January - December

SECTION A. INTROBUCTION

This Annual Radioactive Effluent Release Report summarizes the gaseous and liquid
radioactive effluent releases and radwaste shipments made from the San Onofre Nuclear
Generating Station, Unit 1. This report is prepared in the general format of USNRC
Regulatory Guide 1.21 and includes:

1. Quarterly Summaries of Gaseous and Liquid Effluents for "Continuous" and
"Batch" Modes of Release

2. Percent of Applicable Limits

3. Estimated Total Percent Error
q. Lower Limit of Detection Concentrations
5. Batch Release Summaries

6. Previous Radioactive Effluent Release Report Addendum
7. Radwaste Shipments
8. 10 CFR 50 Appendix I Requirements

9. Changes to Offsite Dose Calculation Manual
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)
S.0.N.G.S. 1
SECTION B. GASEQUS EFFLUENTS

Table 1A, "Gaseous Effluents-Summation of A1l Releases," provides a detailed Tisting
of gaseous effluents released quarterly in four categories: fission and activation
gases, iodine-131, particulates with half-lives greater than eight days, and tritium.
Listed for each of the four categories are:

(1) the total curies released

(2) the average release rate

(3) the percent of applicable Timit
(4) the estimated total error

In addition, the particulate category lists the gross alpha radioactivity released
for each quarter.

The methodology used to calculate the percent of Applicable Limit is presented in
Section F of this report. The methodology used in Table 1A to calculate the estimated
total error is presented in Section G of this report.

Table 1B, "Gaseous Effluents-Elevated Release," has not been included in this report
since San Onofre Nuclear Generating Station Unit 1 does not conduct elevated releases.’

Table 1C, "Gaseous Effluents-Ground Level Releases," provides the systematic 1isting
by radionuclide for the quantity of radioactivity released in three categories:
fission gases, iodines, and particulates. The total radioactivity for each
radionuclide is listed for each quarterly period by "continuous" mode of release.
Plant stack releases are considered to be "continuous" releases. As of 8/4/93,
"hatch" mode-releases are no longer conducted because of the permanent shutdown of
the reactor.

Table 1D, "Gaseous Effluents-Lower Limit of Detection,"” provideé a listing of lower
Timit of detection concentrations for radionuclides not detected in Tables 1A and 1C
for continuous mode releases only.

Table 1E; ~"Gaseous Effluents-Radiation Doses 'at the Site Boundary," provides a
quarterly summary of doses.at the site boundary for this report period.

Table 1F, "Gaseous Effluents-Batch Release Summary," has been deleted. "Batch" mode

releases are no longer conducted as of 8/4/93, due to the permanent shutdown of the
reactor.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

5.0.N.G.S.
TABLE 1A

GASEQUS EFFLUENTS-SUMMATION OF ALL RELEASES

1

Estimated
First Second Total
Unit | Quarter | Quarter | Error, %
Fission and activation gases
1. Total release Ci <LLD <LLD 3.00E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0
Iodines
1. Total iodine-131 Ci <LLD <LLD 1.90E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable Timit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0
Particulates
1. Particulates with half-lives >8 days Ci <LLD <LLD 1.60E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC [ 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL [ 0.00E+0 | 0.00F+0
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
Tritium
1. Total release Ci 1.64E-1 | 7.05E-1 | 2.50E+1
2. Average release rate for period uCi/sec| 2.11E-2 | 8.97E-2
3. Percent of applicable limit % MPC | 1.37E-4 | 5.83E-4
4. Percent Effluent Concentration Limit | % ECL |2.74E-4 | 1.17E-3




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S. 1

TABLE 1A (Continued)

GASEQUS EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
Third Fourth Total
Unit | Quarter | Quarter | Error, %
A. Fission and activation gases
1. Total release Ci <LLD <LLD 3.00E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable Timit . % MPC. | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0°| 0.00E+0
B. Todines
1. Total iodine-131 Ci <LLD <LLD 1.90E+1
2. Average release rate for period uCi/sec} 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effiuent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0
C. Particulates
1. Particulates with half-lives >8 days Ci <LLD 1.89E-6 | 1.60E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 2.37E-7
3. Percent of applicable 1imit % MPC | 0.00E+0 | 6.33E-7
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 1.70E-6
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
D. Tritium
1. Total release . Ci <LLD 5.55E-1 | 2.50E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 6.98E-2
3. Percent of applicable limit % MPC | 0.00E+0 | 4.54E-4
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 9.08E-4

(1) oOn 7/9/2002, plant vent stack particulate and iodine samples were not collected for 4 hrs and 22 minutes.

Prior and subsequent samples were <LLD.

event which 1s documented in AR 020700464.

There were no dose consequences to the public as a result of this




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)
S.0.N.G.S. 1
TABLE 1C

GASEQUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE

First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation gases
krypton-85 Ci <LLD <LLD <LLD <LLD
krypton-85m Ci <LLD <LLD <LLD <LLD
krypton-87 Ci <LLD <LLD <LLD <LLD
krypton-88 Ci <LLD <LLD <LLD <LLD
xenon-133 Ci <LLD <LLD <LLD <LLD
xenon-133m Ci <LLD <LLD <LLD <LLD
xenon-135 . Ci <LLD “<LLD <LLD <LLD
xenon-135m Ci <LLD <LLD <LLD <LLD
xenon-138 Ci <LLD <LLD <LLD <LLD
Total for period Ci <LLD <LLD <LLD <LLD
2. Todines
iodine-131 Ci <LLD <LLD <LLD <LLD
iodine-133 Ci <LLD <LLD <LLD <LLD
jodine-135 Ci <LLD <LLD <LLD <LLD
Total for period Ci <LLD <LLD <LLD <LLD
3. Particulates
barium-140 Ci <LLD <LLD <LLD <LLD
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD <LLD
cesium-134 Ci <LLD <LLD <LLD 2.34E-8
cesium-137 Ci <LLD <LLD <LLD 1.80E-6
cobalt-58 - - Ci <LLD <LLD <LLD - <LLD
cobalt-60 Ci <LLD <LLD <LLD 6.30E-8
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
mo1lybdenum-99 Ci <LLD <LLD <LLD <LLD
strontium-89 - Ci <LLD <LLD <LLD <LLD
strontium-90 . Ci <LLD <LLD <LLD <LLD
zinc-65 Ci <LLD <LLD <LLD <LLD

LLD Lower Limit of Detection; see Table 1D.

'NOTE: Due to the permanent shutdown of S.0.N.G.S. 1, "BATCH MODE" releases are no
longer conducted.




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)
S.0.N.G.S. 1
TABLE 1D

GASEOUS EFFLUENTS-LOWER LIMIT OF DETECTION
CONTINUOUS MODE

Radionuclides LLD (uCi/cc)
1. Fission and activation gases
krypton-85 2.10E-5
krypton-85m 5.00E-8
krypton-87 2.60E-7
krypton-88 1.80E-7
xenon-133 1.30E-7
xenon-133m 4,10E-7
xenon-135 5.30E-8
xenon-135m 2.00E-6
xenon-138 3.50E-6
2. lodines
jodine-131 2.90E-13
jodine-133 2.80E-12
iodine-135 1.90E-10
3. Particulates
barium-140 5.90E-13
cerium-141 6.60E-14
cerium-144 2.60E-13
cesium-134 1.70E-13
cesium-137 1.40E-13
cobalt-58 1.50E-13
cobalt-60 2.40E-13
iron-59 3.80E-13
Tanthanum-140 1.20E-12
manganese-54 1.50E-13
molybdenum-99 7.90E-14
strontium-89 1.00E-14
strontium-90 1.00E-15
zinc-65 4.00E-13
4. alpha 1.00E-11
5. tritium 7.20E-8

NOTE: Due to the permanent shutdown of S.0.N.G.S. 1, "BATCH MODE" releases are no
Tonger conducted.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S.
TABLE 1E

1

GASEOUS EFFLUENTS-RADIATION DOSES AT THE SITE BOUNDARY

First Second Third Fourth
Unit Quarter | Quarter | Quarter | Quarter
A. Noble Gas
1. Gamma Air Dose mrad | 0.00E+0 j 0.00E+0 { 0.00E+0 | 0.00E+0
2. Percent Applicable Limit % 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0
3. Beta Air Dose mrad | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0
4. Percent Applicable Limit % 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0
B. Tritium, Iodine, Particulates (at the nearest receptor)
1. Organ Dose mrem 6.69E-6 | 3.67E-5 | 0.00E+0 | 3.61E-5
2. Percent Applicable Limit % 8.92E-5 | 4.89E-4 | 0.00E+0 | 4.81E-4
NOTE: Calculations performed in accordance with the ODCM utilizing the historical X/qQ.
TABLE 1F
GASEOUS EFFLUENTS-BATCH RELEASE SUMMARY
NOTE: Due to the permanent shutdown of S.0.N.G.S. 1, "BATCH MODE" releases are no

longer conducted.




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT:(2002)
S.0.N.G.S. 1
SECTION C. LIQUID EFFLUENTS

Table 2A, "Liquid Effluents-Summation of A1l Releases," provides a detailed summary
of liquid effluents released quarterly in three categories: fission and activation
products, tritjum, and dissolved and entrained gases. Listed for each of the three
categories are:

(1) the total curies released

(2) the average diluted concentration
(3) the percent of applicable limit
(4) the estimated total error

In addition, Table 2A 1ists:

(1) the gross alpha radioactivity
(2) the volume of waste released (prior to dilution)
(3) the volume of dilution water

The methodology used to calculate the percent of applicable limit is presented in
Section F of this report. The methodology used to calculate the estimated total error
in Table 2A is presented in Section G of this report. —

Table 2B, "Liquid Effluents," provides the systematic listing by radionuclide for the
quantity of radioactivity released in each category. The total radioactivity of each
radionuclide released is listed for each quarterly period by both "continuous" and
"batch" modes of release.

Table 2C, MLiquid Effluents-Lower Limit of Detection," provides a listing of lower
limit of detection concentrations for radionuclides not detected in Table 2B.

Table 2D, "Liquid Effluents-Radiation Doses at the Liquid Site Boundary," presents
a quarterly summary of doses at the Liquid Site Boundary for this report period.

Table 2E, "Liquid Effluents-Batch Release Summary," provides summary information
regarding batch releases conducted dur1ng th1s report period from San Onofre Nuclear
Generating Station Unit 1.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S.
TABLE 2A

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

1

Estimated
First Second Total
Unit |Quarter | Quarter | Error, %
Fission and activation products
1. Total release (not including
tritium, gases, alpha) Ci 1.00E-5] 3.52E-3 | 1.90E+1
2. Average diluted concentration during
period uCi/ml 16.36E-12| 2.09E-9
3. Percent of applicable limit % MPC |3.10E-5| 1.35E-2
4. Percent Effluent Concentration Limit| % ECL |6.03E-4| 1.46E-1
Tritium
1. Total release Ci 1.81E-3| 1.15E+0 | 1.90E+1
2. Average diluted concentration during
period uCi/ml | 1.15E-9 | 6.85E-7
3. Percent of applicable limit % MPC |3.82E-5| 2.28E-2
4. Percent Effluent Concentration Limit| % ECL |1.15E-4| 6.85E-2
Dissolved and entrained gases
1. Total release Ci <LLD <LLD 1.90E+1
2. Average diluted concentration during
period w«Ci/ml | 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC |0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit| % ECL [0.00E+0 | 0.00E+0
Gross alpha radioactivity
1. Total release Ci <LLD 1.49E-5 | 5.00E+1
Volume of waste released (batch &
continuous, prior to dilution) liters [ 1.33E+6 | 9.00E+5 | 5.00E+0
Volume of dilution water used during
period Titers | 1.58E+9 | 1.68E+9 | 5.00E+0




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S. 1
TABLE 2A (Continued)

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
’ Third Fourth Total
Unit | Quarter | Quarter | Error, %
Fission and activation products
1. Total release (not including -
- tritium, gases, alpha) S Ci 7.79E-3 | 1.78E-5 | 1.90E+1
2. Average diluted concentration during :
period uCi/mi | 5.23E-9 |1.07E-11
3. Percent of applicable'limit % MPC | 2.35E-2 | 5.36E-5
4. Percent Effluent Concentration Limit| % ECL | 2.36E-1 | 1.07E-3
Tritium
1. Total release Ci | 4.62E+0 | 5.83E-4 | 1.90E+1
2. Average diluted concentration during
period uCi/ml | 3.10E-6 |3.51E-10
3. Percent of applicable limit % MPC | 1.03E-1 | 1.17E-5
“4., Percent Effluent Concentration Lihit % ECL | 3.10E-1 | 3.51E-5
Dissolved and entrained gases
1. Total release Ci | <LLp <LLD | 1.90E+1
2. Average diluted concentration during
period uCi/ml [ 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC -| 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit| % ECL | 0.00E+0 | 0.00E+0
Gross alpha radioactivity
1. Total release Ci 7.85E-5 <LLD 5.00E+1
Volume of waste released (batch &
continuous, prior to dilution) liters | 1.20E+6 | 7.02E+6 | 5.00E+0
Volume of dilution water used during
period liters | 1.49E+9 | 1.66E+9 | 5.00E+0
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

LIQUID EFFLUENTS
CONTINUOUS MODE

S.0.N.G.S. 1
TABLE 2B

First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation products

barium-140 Ci <LLD <LLD . <LLD <LLD
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD <LLD
cesium-134 Ci <LLD <LLD - <LLD <LLD

cesium-137 Ci 9.26E-6 6.74E-6 1.95E-5 | 1.78E-5
chromium-51 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci 7 .86E-7 <LLD <LLD <LLD
jodine-131 Ci <LLD <LLD <LLD <LLD
iron-55 Ci <LLD <LLD <LLD <LLD
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 . Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
molybdenum-99 Ci <LLD <LLD <LLD <LLD
niobium-95 Ci <LLD <LLD <LLD <LLD
strontium-89 Ci <LLD <LLD <LLD <LLD
strontium-90 Ci <LLD <LLD <LLD <LLD
technetium-99m Ci <LLD <LLD <LLD <LLD

Zinc-65 Ci <LLD <LLD <LLD <LLD .
zirconium-95 Ci <LLD <LLD <LLD <LLD

Total for period Ci 1.00E-5 6.74E-6 1.95E-5 1.78E-5

2. Dissolved and entrained gases

xenon-133 Ci <LLD <LLD <LLD <LLD
xenon-135 Ci <LLD <LLD <LLD <LLD
Total for period Ci <LLD <LLD <LLD <LLD

LLD Lower Limit of Detection; see Table 2C.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

TABLE 2B (Continued)

LIQUID EFFLUENTS

S.0.N.G.S. 1

BATCH MODE
First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation products
barium-140 Ci N/A <LLD <LLD N/A
cerium-141 Ci N/A <LLD <LLD N/A
cerium-144 Ci N/A <LLD <LLD N/A
cesium-134 Ci N/A 9.93E-5 1.32E-4 N/A
cesium-137 Ci N/A 1.79E-3 2.58E-3 N/A
chromium-51 Ci N/A <LLD <LLD N/A
cobalt-57 Ci N/A <LLD 1.69E-5 N/A
cobalt-58 Ci N/A <LLD <LLD N/A
cobalt-60 Ci N/A 1.54E-3 | 2.01E-3 N/A
iodine-131 Ci N/A <LLD <LLD N/A
iron-55 Ci N/A <LLD 2.84E-3 N/A
iron-59 Ci N/A <LLD <LLD N/A
lanthanum-140 Ci N/A <LLD <LLD N/A
manganese-54 Ci N/A <LLD <LLD N/A
mo1ybdenum-99 Ci N/A <LLD <LLD N/A
niobium-95 Ci N/A <LLD <LLD N/A
strontium-89 Ci N/A 7.21E-5 1.67E-4 N/A
strontium-90 Ci N/A 1.55E-5 2.38E-5 N/A
technetium-99m Ci N/A <LLD <LLD N/A
zinc-65 Ci N/A <LLD <LLD N/A
zirconium-95 Ci N/A <LLD <LLD N/A
Total for period. : Ci N/A 3.52E-3 7.77E-3 N/A
2. Dissolved and entrained gases
xenon-133 - Ci N/A <LLD <LLD N/A
xenon-135 Ci N/A <LLD <LLD N/A
Total for period Ci N/A <LLD <LLD N/A

N/A No releases conducted

LLD Lower Limit of Detection; see Table 2C.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S. 1
TABLE 2C

LIQUID EFFLUENTS-LOWER LIMIT OF DETECTION

CONTINUOUS MODE

Radionuclides

LLD (uCi/cc)

1. Fission and activation products
barium-140 3.90E-7
cerium-141 5.80E-8
cerium-144 2.30E-7
cesium-134 1.00E-7
chromium-51 4.60E-7
cobalt-58 9.00E-8
cobalt-60 1.30E-7
iodine-131 8.00E-8
iron-55 1.00E-6
iron-59 2.10E-7
lanthanum-140 7.20E-7
manganese-54 8.90E-8
mo1ybdenum-99 7.50E-8
niobium-95 9.10E-8
strontium-89 5.00E-8
strontium-90 1.00E-8
technetium-99m 7.70E-8
zinc-65 2.20E-7
zirconium-95 1.60E-7

2. Dissolved and entrained gases
xenon-133 3.10E-7
xenon-135 1.20E-7

3. gross alpha 1.00E-7
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)
S.0.N.G.S. 1
TABLE 2C (Continued)

LIQUID EFFLUENTS-LOWER LIMIT. OF DETECTION

BATCH MODE
Radionuclides : LLD (uCi/cc)
Fission and activation products
barium-140 3.30E-7
cerium-141 5.30E-8
cerium-144 2.30E-7
chromium-51- - - 4,20E-7
cobalt-57 2.90E-8
" cobalt-58 8.70E-8
iodine-131 6.00E-8
iron-55 1.00E-6
“iron-59 ) 2.00E-7
lanthanum-140 2.40E-7
manganese-54 8.80E-8
molybdenum-99 3.50E-8
niobium-95 8.50E-8
technetium-99m 3.60E-8
zinc-65 2.20E-7
zirconium-95 1.50E-7
Dissolved and entrained gases
xenon-133 3.10E-7
xenon-135 1.20E-7
gross alpha 1.00E-7
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S. 1

TABLE 2D

LIQUID EFFLUENTS-RADIATION DOSES AT THE LIQUID SITE BOUNDARY

First Second Third Fourth

Unit | Quarter | Quarter | Quarter | Quarter

Total body dose mrem | 1.03E-4 | 1.44E-2 | 5.38E-2 | 1.27E-4
Percent Applicable Limit % 6.85E-3 | 9.62E-1 | 3.59E+0 | 8.46E-3
Limiting organ dose mrem | 1.52E-4 | 3.32E-2 | 2.21E-1 | 1.94E-4
Percent Applicable Limit % 3.05E-3 | 6.63E-1 | 4.41E+0 | 3.88E-3
Limiting organ for period Liver GI-LLI Bone Liver '
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S. 1
TABLE 2E

LIQUID EFFLUENTS-BATCH RELEASE SUMMARY

12 month period

Number of batch releases: 6 releases
Total time period for batch releases: 9229 minutes
Maximum time period for a batch release: 3008 minutes
Average time period for a batch release: 1538 minutes
Minimum time period for a batch release: 682 minutes
Average saltwater flow during batch releases: 6733 gpm

SECTION D. PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORT ADDENDUM

None.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

5.0.N.G.5. 1
SECTION E. RADWASTE SHIPMENTS

TABLE 3

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)

Estimated
12 month total
1. Type of waste Unit period error (%)
a. Spent resins, filter sludges, m N/A
evaporator bottoms
P Ci N/A N/A
b. Dry active waste (DAW), m? 1.10E+3
compactable and non-compactable -
(incl. demolition rubble) * Ci 9.54E+2 3.00E+1
c. Irradiated components (Excore m 2.66E+0
detectors and insulation) *
) Ci 2.43E+0 3.00E+1
d. Other: (High pressure garnet) # m® 3.13E+0
Ci 1.18E+3 3.00E+1
NOTE: Total curie content estimated.
(*) Material packaged in Type A or strong tight containers of various sizes.
(#) Matemal packaged 1n High Integrity Containers and shipped in Type B Cask.
N/A  No shipment made.
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2. Estimate of major nuclide composition (by type of waste)

a. not applicable % N/A

b. americium-241 % 5.28E-2
carbon-14 % 1.02E-1
cerium-144 % 3.20E-2
cesium-134 % 9.81E-3
cesium-137 i % 1.82E-1
cobalt-58 % 1.89E-3
cobalt-60 % 3.63E+1
curijum-242 % 1.49E-5
curium-243/244 % 2.36E-2
jodine-129 % 2.21E-5
iron-55 % 2.76E+1
manganese-54 i % 3.33E-3
nickel-59 % 5.61E-1
nickel-63 % 3.30E+1
niobium-94 % 8.11F-4
niobjum-95 i % 1.13E-4
plutonium-238 % 7.95E-2
plutonium-239/240 % 2.95E-2
plutonium-241 % 1.93E+0
silver-110m % 4.27E-6
strontium-90 % 7.10E-2
technetium-99 % 3.41E-4
tritium % 3.61E-2
uranium-233 % 7.89E-8
zirconium-95 % 1.32E-4
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2. Estimate of major nuclide composition (by type of waste) (Cont'd)
c. americium-241 % 8.58E-6
carbon-14 % 2.53E-2
cerium-144 % 2.82E-6
cesjum-134 % 4,22E-4
cesium-137 % 2.79E-3
cobalt-60 % 6.56E+1
curium-242 % 4,60E-8
curium-243/244 % 2.92E-6
iron-55 % 1.61E+1
manganese-54 % 6.48E-3
nickel-59 % 1.40E-1
nickel-63 % 1.81E+1
niobium-94 % 5.34E-4
plutonium-238 % 1.51E-5
plutonium-239/240 % 5.55E-6
plutonium-241 % 3.48E-4
strontium-90 % 3.34E-5
technetium-99 % 1.35E-4
tritium % 2.89E-5
uranium-233 % 3.40E-9
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2. Estimate of major nuclide composition (by type of waste) (Cont'd)
americium-241 % 3.20E-8
carbon-14 % 4.30E-4
cerium-144 % 3.41E-8
cesium-137 % 5.95E-8
cobalt-58 —~ % 9.56E-8
cobalt-60 % 4.46E-1
curium-242 % 1.99E-10
curium-243/244 % 1.86E-8
iron-55 % . 2.48E-1
manganese-54 % 5.34E-5
nickel-59 % 2.19E-3
nickel-63 % 3.04E-1
niobium-94 % 6.57E-6
plutonium-238 % 5.31E-8
plutonium-239/240 % 1.44E-8
plutonium-241 % 9.90E-7
strontium-90 % 1.03E-7
technetium-99 % 1.40E-6
tritium % 4.,95E-9

-20-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

5.0.N.G.S5. 1

3. Solid Waste Disposition

Number of Shipments

Mode of Transportation

Destination

R&R Trucking Company

TN RAM Type B Cask

21 Truck/Trailer EnviroCare, UT
99 MHFLogisticq] Solutions EnviroCare, UT
Rail
KTC/TAG
2 Flatbed Trailer Barnwell, SC
% R&R Trucking Co. Barnwell, SC

* These shipments were done in a NRC Type B shipping cask.

IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments

Mode of Transportation

Destination

None

No shipments were made

N/A

DEWATERING

Number of Containers

Solidification Agent

None

N/A

-21-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2002)

S.0.N.G.S. 1

SECTION F. APPLICABLE LIMITS

Gaseous Effluents - Applicable Limits

The percent of Applicable Limits, tabulated in Sections A.3, B.3, C.3, and D.3 of Table 1A, was
calculated using the following equation:

» % Applicable Limit

where:

° MPC.s¢

where:

« % ECL

where:

° ECL,¢f

where:

Rel Rate

X/Q

MPC,

Rel Rate

X/Q

ECL,

(Rel Rate) (X/Q) (100)

MPC,¢;

total curies released in each category and each quarter,
divided by the seconds in a guarter; the value in Sections A.Z2,
B.2, C.2 and D.2 of Table 1A, uCi/sec.

1.30E-5 sec/m’; the annual average atmospheric dispersion
defined in the Unit 1 ODCM.

1
S
f=1 MPC i

fractional abundance of the i*" radionuclide obtained by

dividing the activity (curies) for each radionuclide, C,, by the
sum of all the isotopic activity, C,.

total number of radionuclides identified
Maximum Permissible Concentration (MPC) of the i*" radionuclide

from 10 CFR 20 (20.1-20.602), Appendix B, Table II, Column 1.

(Rel Rate) (X/Q) (100)
ECL ¢

total curies released in each category and each quarter,
divided by the seconds in a quarter; the value in Sections A.2,
B.2, C.2 and D.2 of Table 1A, uCi/sec.

1.30E-5 sec/m’; the annual average atmospheric dispersion
defined in the Unit 1 ODCM.

1 .

o

i-1 ECL 4

fractional abundance of the i™ radionuclide obtained by

dividing the activity (curies) for each radionuclide, C,, by
the sum of all the isotopic activity, C;.
total number of radionuclides identified

Effluent Concentration Limit (ECL) of the i*" radionuclide from
10 CFR 20 (20.1001-20.2402), Appendix B, Table 2, Column 1.
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Liquid Effluents - Applicable Limits

The percent of Applicable Limits, tabulated in Sections A.3, B.3, and C.3 of Table 2A, were calculated
using the following equations:

1]

(Dil Conc) (100)
MPC, ¢

. % Applicable Limit

where: Dil Conc = total curies released in each category and each quarter divided
by the total volume released (sum of Sections E and F in Table
2A); the value in Sections A.2, B.2, and C.2 of Table 2A,

uCifml.
1
° MPC.,, = . F,
o MPC
where: F, = fractional abundance of the i'" radionuclide obtained by

dividing the activity (curies) for each radionuclide, C,, by the
sum of all the isotopic activity, C,.

n = total number of radionuclides identified

MPC, = Maximum Permissible Concentration (MPC) of the i*" radionuclide
from 10 CFR 20 (20.1-20.602), Appendix B, Table II, Column 2.

e % ECL = (Dil_Conc) (100)
ECL,¢s
where: Dil Conc = total curies released in each category and each quarter divided

by the total volume released (sum of Sections E and F in Table
2A); the value in Sections A.2, B.2, and C.2 of Table 2A,

#Ci/ml.
1
° ECL ¢ = 55 __El_
i-1 ECL ,
where: F, = fractional abundance of the i radionuclide obtained by

dividing the activity (curies) for each radionuclide, C,, by
the sum of all the isotopic activity, C,.

n = total number of radionuclides identified

ECL, = Effluent Concentration Limit (ECL) of the i'* radionuclide from
10 CFR 20 (20.1001-20.2402), Appendix B, Table 2, Column 2.
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SECTION G. ESTIMATION OF ERROR

Estimations of the error in reported values of gaseous and liquid effluents
releases have been made.

Sources of error for gaseous effluents - batch releases are:

(1) tank volumes
(2) sampling
(3) counting
(4) calibration

Sources of error for gaseous effluents - continuous releases ‘are:

(1) fan flow rate

(2) sampling

(3) counting

(4) calibration

(5) differential pressure drop

Sources of error for Tiquid effluents - batch releases are:

(1) tank volumes
(2) 'sampling

(3) - counting

(4) calibration

Sources of error for liquid effluents - continuous releases are:

(1) dilution flow rate
(2) sampling

(3) counting

(4) calibration

These sources of error are independent, and thus, the total error is calculated
according to the following formula:

_ 2 2 2 2
Total Error = Jol *+ Gy, + 03 *+ .. O,
where: c, = Error associated with each component.
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SECTION H. 10 CFR 50 APPENDIX I REQUIREMENTS

Table 1 in Section H presents the quarterly and annual maximum dose to an
individual. Six different categories are presented:

(1) Liquid Effluents - Whole Body

(2) Liquid Effluents - Organ

(3) Airborne Effluents - Tritium, Iodines and Particulates
(4) Noble Gases - Gamma

(5) Noble Gases - Beta

(6) Direct Radiation

The doses for categories 1 and 2 were calculated using the methodology of the ODCM;
this data is also presented in Table 2D. Categories 3, 4, and 5 were calculated
utilizing RRRGS (Radioactive Release Report Generating System) software, Regulatory
Guide 1.109 methodology, and concurrent meteorology. Table 1E of gaseous effluents
previously presented, however, Tists data similar to categories 3, 4 and 5 using
methods described in the ODCM and the historical meteorology (X/Q). Category 6
presents direct dose data measured by TLD dosimeters. Each portion of each category
is footnoted to briefly describe each maximum individual dose presented.

For members of the public, per the ODCM, who may at times be within the site
boundary', the occupancy of the individual will be sufficiently low to compensate for
any increase in the atmospheric diffusion factor above that for the site boundary.
For members of the public who traverse the site boundary via highway 1-5, the
residency time shall be considered negligible and hence the dose "0".

Table 2 in Section H presents the percent of Applicable Limits for each dose
presented in Table 1.

! ODCM Figures 2-1 & 2-2.
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TABLE 1

Dose * (millirems)

First Second Third Fourth
SOURCE Quarter Quarter Quarter Quarter Year
LIQUID EFFLUENTS 1) 2) 3) 4) 5)
Whole Body 1.03E-4 1.44E-2 5.38E-2 1.27E-4 6.84E—2
6) 7) 8) 9) 10)
Organ 1.52E-4 3.32E-2 2.21E-1 1.94E-4 2.33E-1
AIRBORNE EFFLUENTS 11) 12) 13) 14) 15)
Tritium, Iodines,
and Particulates 2.17E-4 6.06E-4 0.00E+0 7.42E-4 1.57E-3
NOBLE GASES =*= 16) 17) 18) 19) 20)
Gamma 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0
21) 22) 23) 24) 25)
Beta 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0
26) 27) 28) 29) 30)
DIRECT RADIATION 1.37E-1 1.23E-1 7.60E-2 1.31E-1 4.67E-1

* The numbered footnotes below briefly explain how each maximum dose was calculated, including
the organ and the predominant pathway(s).

)
**  Noble gas doses due to airborne effluent are in units of mrad, reflecting the air dose.

1. This value was calculated using the methodology of the ODCM.

2. This value was calculated us1n§ the methodology of the ODCM.

3. This value was calculated using the methodology of the ODCM.

4, This value was calculated using the methodology of the ODCM.

5. This value was calculated using the methodology of the ODCM.
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This value was calculated using the methodology of the ODCM; the liver received the maximum dose

primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose

primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the bone received the maximum dose

primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the liver received the maximum dose

primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the bone received the maximum dose

primarily by the saltwater fish pathway.

The maximum organ dose was to a child's thyroid and was located in the NW sector. This
calculated using the assumptions of USNRC Regulatory Guide 1.109.

The maximum organ dose was to a child's thyroid and was located in the NW sector. This
calculated using the assumptions of USNRC Regulatory Guide 1.109.

There was no activity detected during the release period, therefore the reported organ dose
0.00E+0 mrem.

The maximum organ dose was to a child's liver and was located in the NW sector. This
calculated using the assumptions of USNRC Regulatory Guide 1.109.

The maximum organ dose was to a child's liver and was located in the NW sector. This
calculated using the assumptions of USNRC Regulatory Guide 1.109.

There was no activity detected during the release period, therefore the reported air dose
gamma radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
gamma radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
gamma radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
gamma radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
gamma radiation was 0.00E+0 mrad. ‘

There was no activity detected during the release period, therefore the reported air dose
beta radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
beta radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
beta radiation was 0.00E+0 mrad.

There was no activity detected during the release period, therefore the reported air dose
beta radiation was 0.00E+0 mrad.
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25. There was no activity detected during the release period, therefore the reported air dose for
beta radiation was 0.00E+0 mrad.

26. Measurements were made using TLD dosimeters; values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.

27. Measurements were made using TLD dosimeters; values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.

28. Measurements were made using TLD dosimeters; values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.

29. Measurements were made using TLD dosimeters; values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.

30. Measurements were made using TLD dosimeters; values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.

TABLE 2
Percent Applicable Limit
First Second Third Fourth

SOURCE ‘ Quarter Quarter Quarter Quarter Year
LIQUID EFFLUENTS

Whole Body 6.85E-3 9.62E-1 3.59E+0 8.46E-3 2.28E+0

Organ 3.05E-3 6.63E-1 4.41E+0 3.88E-3 2.33E40
AIRBORNE EFFLUENTS

Tritium, lIodines,

and Particulates 2.89E-3 8.08E-3 0.00E+0 9.90E-3 1.04E-2
NOBLE GASES

Gamma 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0

Beta 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0
NOTE: Direct Radiation is not specifically addressed 1n the Applicable Limits.
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