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PREFACE

San Onofre Nuclear Generating Station (SONGS) 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. By August 31, 2004, all fuel was transferred to the Independent Spent Fuel Storage
Installation (ISFSI). As of November 29, 2006, all remaining monitored effluent pathways were
permanently removed from service. Unit 1 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 (78.21%), San Diego Gas and Electric (20%), and the
City of Riverside (1.79%).

Effective December 29, 2006, the City of Anaheim transferred its ownership interests in San Onofre

Units 2 and 3 and the entitiement to the Units 2 and 3 output, to Southern California Edison Company,

except that it retains its.ownership interests in its used nuclear fuel and Units 2 and 3's independent
spent fuel storage installation located on the facility’s site. In addition, the City of Anaheim retains

~ financial responsibility for its used fuel and for a portion of the Units 2 and 3 decommissioning costs.

The City of Anaheim remains a licensee for purposes of its retained interests and liabilities.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

SAN ONOFRE NUCLEAR GENERATING STATION

SECTION A. INTRODUCTION

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. it will
also summarize the radwaste shipments from the decommissioning of 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 ‘

Percent of Applicable Limits

Estimated Total Percent Error

Lower Limit of Detection Concentrations

Batch Release Summaries

Previous Radioactive Effluent Release Report Addendum
Radwaste Shipments

10 CFR 50 Appendix | Requirements

Changes to Offsite Dose Calculation Manual



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
SAN ONOFRE NUCLEAR GENERATING STATION

SECTION B. GASEQUS EFFLUENTS
Table 1A, "Gaseous Effluents-Summation of Al Releases," provides a detailed listing 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 limit
(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 does not conduct elevated releases.

Table 1C, "Gaseous Effluents-Ground Level Releases," provides the systematic listing 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 both "continuous" and
"batch" modes of release. '

Waste gas decay tank releases are considered to be "batch" releases. Containment purges and plant
stack releases are considered to be "continuous" releases.

Table 1D, "Gaseous Effluents-Lower Limit of Detection," provides a listing of lower limit of detection
concentrations. for radlonuclldes not detected in Tables 1A and 1C.

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," provides summary information regarding
batch releases conducted during this report period from San Onofre Nuclear Generating Station.



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 1A

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES.

Estimated
First Second Total
Unit’ Quarter | Quarter Error, %
Fission.and activation gases ‘
1. Total release Ci 2.76E+1 | 2.27E+1
2. Average' release rate for period ' pCi/sec | 3.54E+0 | 2.88E+0 3.00E+1
3. Percent of applicable limit % MPC | 5.83E-3 | 4.83E-3
4 Percent Effluent Concentration Limit % ECL | 4.09E-3 | 3.76E-3
lodines
1.  Total iodine-131 Ci 2.38E-5 | 4.82E-5
2. Average release rate for period uCi/sec | 3.06E-6 | 6.13E-6 1 90E+1
3. Percent of applicable limit - % MPC | 1.47E-5 | 2.94E-5
4 Percent Effluent Concentration Limit ' % ECL | 7.356-6 | 1.47E-5
Particulates
1. Particulates with half-lives >8 days Ci 1.24E-5 | 2.44E-6
2. Average reI_eése rate for period HCi/sec 1.59E-6 3.10E-7 1 GOE+1
3. Percent of applicable limit % MPC | 6.21E-7 | 3.05E-7
4, Percent Effluent Concentration Limit % ECL | 1.45E-6 | 8.27E-7
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
Tritium ‘
1. Total release Ci 1.37E+1 | 2.35E+1
2. Average release rate for period | pCilsec | 1.76E+0 | 2.99E+0 0 50E+1
3. Percent of applicable limit % MPC | 4.23E-3 | 7.17E-3
4 Percent Effluent Concentration Limit % ECL | 8.46E-3 | 1.43E-2
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1A (Continued)

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
Third Fourth Total

Unit Quarter '| Quarter | Error, %
Fission and activation gases
1. Total release Ci 2.83E+1 | 2.71E+1
2. Average release rate for period uCilsec | 3.57E+0 | 3.42E+0 3.00E+1
3. Percent of applicable limit "% MPC | 7.81E-3 | 5.52E-3
4. Percent Effluent Concentration Limit % ECL | 1.29E-2 | 3.51E-3
lodines
1. Total iodine-131 Ci 8.47E-5 | 1.41E-4
2. Average release rate for period uCifsec | 1.07E-5. | 1.77E-5 1 GOE+1
3. Percent of applicable limit % MPC | 5.11E-5 | 8.51E-5
4. Percent Effluent Concentration Limit % ECL | 2.56E-5 | 4.26E-5
Particulates
1. Particulates with half-lives >8 days Ci 8.19E-5 | 1.35E-4
2. Average release rate for period pCi/sec | 1.03E-5 | 1.70E-5 1 GOE+1
3. Percent of applicable limit % MPC | 3.60E-6 | 1.61E-5
4, Percent Effluent Concentration Limit % ECL | 7.73E-6 | 8.34E-5
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
Tritium
1. Total release Ci 2.37E+1 | 2.46E+1
2. Average release rate for period pCilsec | 2.98E+0 | 3.09E+0 2 50E+1
3. Percent of applicable limit % MPC | 7.16E-3 | 7.43E-3
4 Percent Effluent Concentration Limit % ECL | 1.43E-2 | 1.49E-2




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

SAN-ONOFRE NUCLEAR GENERATING STATION

TABLE 1C

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE

First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation gases
argon-41 Ci 1.18E-1 1.66E-1 1.61E+0 3.94E-2
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 2.67E+1 2.25E+1 2.57TE+1 2.71E+1
xenon-133m Ci 1.02E-2 <LLD 5.10E-2 9.10E-3
xenon-135 Ci <LLD 4.23E-5 2.39E-3 1.09E-3
xenon-135m Ci <LLD <LLD <LLD <LLD
xenon-138 Ci <LLD <LLD <LLD <LLD
Total for period - Ci 2.69E+1 2.27E+1 2.74E+1 2.71E+1
2. lodines
iodine-131 Ci 2.38E-5 4 82E-5 "847E-5 1.41E-4
iodine-132 Ci <LLD <LLD 2.23E-7 <LLD
iodine-133 Ci 1.19E-5 9.48E-5 1.48E-4 6.35E-6
iodine-135 Ci’ <LLD <LLD <LLD <LLD
Total for period Ci 3.57E-5 1.43E-4 2.33E-4 1.48E-4

LLD Lower Limit of Detection; see Table 1D.
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1C (Continued)

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE

First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
3. Particulates |
barium-140 Ci <LLD <LLD <LLD <LLD
bromine-82 Ci 2.42E-5 - 3.74E-5 8.44E-5 . 7.22E-6
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD <LLD
cesium-134 Ci <LLD <LLD 3.45E-6 <LLD
cesium-137 Ci 2.46E-6 2.35E-6 7.78E-6 1.31E-5
cobait-58 Ci 9.85E-6 <LLD 7.06E-5 5.71E-5
cobalt-60 Ci 6.44E-8 8.98E-8 6.34E-8 6.28E-5
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD - 1.90E-6
molybdenum-99 Ci <LLD <LLD <LLD <LLD
rubidium-88 Ci <LLD <LLD 2.40E-4 <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.
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1C (Continued)

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

BATCH MODE *

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

krypton-85 Ci 6.94E-1 - 9.82E-1 *
krypton-85m Ci <LLD - ** <LLD **
krypton-87 Ci <LLD ** <LLD >
krypton-88 Ci <LLD * <LLD >
xenon-133 Ci <LLD * <LLD *
xenon-133m Ci <LLD ** <LLD o
xenon-135 Ci <LLD * <LLD *
xenon-135m Ci <LLD S <LLD **
xenon-138 Ci <LLD ** <LLD **
Total for period Ci 6.94E-1 ** 9.82E-1 **

LLD

*

ok

Lower Limit of Detection; see Table 1D.

lodines and particulates are not analyzed prior to release via batch mode. -

No batch releases were conducted in the second and fourth quarters of 2009.
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SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 1D

GASEOUS EFFLUENTS-LOWER LIMIT OF DETECTION
CONTINUOUS and BATCH MODE

Continuous Mode Batch Mode
Radionuclides LLD (uCi/cc) LLD (pCi/cc)
1. Fission and activation gases :
krypton-85 1.60E-5 **
krypton-85m 3.70E-8 2.30E-6
krypton-87 1.90E-7 ' 9.80E-6
krypton-88 1.30E-7 8.10E-6
xenon-133 o 5.10E-6
xenon-133m 3.00E-7 2.00E-5
xenon-135 3.90E-8 2.50E-6
xenon-135m 1.50E-6 3.00E-5
xenon-138 2.60E-6 4.80E-5
2. lodines
iodine-132 1.30E-9 N/A
iodine-135 1.50E-10 N/A
3. Particulates :
barium-140 4.60E-13 N/A
cerium-141 5.80E-14 N/A
cerium-144 2.30E-13 N/A
cesium-134 1.30E-13 N/A
cobalt-58 1.20E-13 N/A
iron-59 2.90E-13 N/A
lanthanum-140 9.20E-13 N/A
manganese-54 1.20E-13 N/A
molybdenum-99 7.00E-14 N/A
rubidium-88 6.50E-9 N/A
strontium-89 1.00E-11 N/A
strontium-90 1.00E-11 N/A
zinc-65 3.10E-13 N/A
4. alpha 1.00E-11 N/A

* Radionuclide was >LLD in all 4 quarters.

** Radionuclide was >LLD in all quarters where batch releases were conducted.




GASEOUS EFFLUENTS-RADIATION DOSES AT THE SITE BOUNDARY

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1E

First Second Third Fourth
Unit Quarter Quarter Quarter Quarter
A. Noble Gas

1. Gamma Air Dose mrad 1.61E-3 1.42E-3 3.69E-3 1.51E-3
2. Percent Applicable Limit % 1.61E-2 1.42E-2 3.69E-2 1.51E-2
3. Beta Air Dose mrad 4.54E-3 3.67E-3 5.22E-3 4.35E-3
4. Percent Applicable Limit % 2.27E-2 1.84E-2 2.61E-2 2.17E-2

B. Tritium, lodine, Particulates (at the nearest receptor)
1. Organ Dose mrem 1.87E-3 3.74E-3 3.96E-3 5.31E-3
Percent Applicable Limit % 1.25E-2 2.50E-2 2.64E-2 | 3.54E-2

2.

NOTE: Calculations performed in accordance with the ODCM utilizing the historical X/Q.
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1F

GASEOUS EFFLUENTS-BATCH RELEASE SUMMARY

12 month period

Number of batch releases: 6 releases

Total time period for batch releases: 2138 minutes

Maximum time period for a batch release: 447 minutes

Average time period for a batch release: 356 minutes
T

Minimum time period for a batch release: 271 minutes

-10-
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SAN ONOFRE NUCLEAR GENERATING STATION
SECTION C. LIQUID EFFLUENTS

Table 2A, "Liquid Effluents-Summation of All Releases," provides a detailed summary of liquid effluents
released quarterly in three categories: fission and activation products, tritium, 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 lists:

(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, "Liquid 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 during this report period from San Onofre Nuclear Generating Station.

-11-
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 2A

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
First Second Total
Unit Quarter | Quarter | Error, %

Fission and activation products
1. Total release (not including tritium, _

gases, alpha) Ci | 4.37E-3 | 2.65E-3
2. Average diluted concentration during -

period pCi/ml [ 5.98E-12 | 3.50E-12 1 90E+1
3. Percent of applicable limit % MPC | 6.39E-6 | 4.40E-6
4, Percent Effluent Concentration Limit % ECL | 3.14E-5 | 2.06E-5
Tritium
1. Total release Ci 2.25E+2 | 1.76E+2

Average diluted concentration during '

period v JCi/ml | 3.08E-7 | 2.32E-7 1.90E+1
3. Percent of applicable limit % MPC | 1.03E-2 | 7.74E-3
4, Percent Effluent Concentration Limit % ECL | 3.08E-2 | 2.32E-2
Dissolved and entrained gases
1. Total release Ci 3.72E-2 | 5.62E-2

Average diluted concentration during

period ' pCi/ml | 5.09E-11 7.42E‘-11 1.90E+1
3. Percent of applicable limit % MPC | 2.54E-5 | 3.71E-5
4, Percent Ef‘ﬂgent Concentration Limit % ECL | 2.54E-5 | 3.71E-5
Gross alpha radioéctivity
1. Total release Ci <LLD <LLD 5.00E+1
Volume of waste released (batch & continuous,
prior to dilution) ‘ liters 1.13E+7 | 1.55E+7 | 5.00E+0
Voiume of dilution water used during period 7.31E+11]7.58E+11| 5.00E+0

liters

-12-
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SAN ONOFRE NUCLEAR GENERATING STATION -

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) Ci 7.24E-3 | 3.49E-3
2. Average diluted concentration during : ’
period puCi/mt | 9.53E-12 | 7.90E-12 | 1. 90E+1
3. Percent of applicable limit % MPC | 1.34E-5 | 1.21E-5
4, Percent Effluent Concentratidn Limit % ECL | 6.61E-5 | 8.84E-5
Tritium ’
1. Total release Ci 4 3bE+2 | 2.22E+2
Average diluted concentration during
period uCi/ml | 5.72E-7 | 5.02E-7 1. 90E+1
3. Percent of applicable limit % MPC | 1.91E-2 | 1.67E-2
4, Percent Effluent Concentration Limit % ECL { 5.72E-2 | 5.02E-2
Dissolved and entrained gases
1. Total release Ci 6.51E-1 | 7.07E-2
Average diluted concentration during
period pCi/ml | 8.57E-10 | 1.60E-10
1.90E+1
3. Percent of applicable limit % MPC | 4.28E-4 | 8.00E-5
4. " Percent Effluent Concentration Limit % ECL | 4.28E-4 | 8.00E-5
Gross alpha radioactivity
1. Total release Ci <LLD <LLD 5.00E+1
Volume of waste released (batch & continuous,
prior to dilution) liters 1.45E+7 | 9.55E+6 | 5.00E+0
Volume of dilution water used during period liters |7.60E+11]|4.42E+11] 5.00E+0

-13-
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SAN ONOFRE NUCLEAR GENERATING STATION

- TABLE 2B

LIQUID EFFLUENTS
CONTINUOUS MODE

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 <LLD <LLD <LLD <LLD
chromium-51 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci <LLD <LLD - <LLD <LLD
iodine-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-85 Ci <LLD <LLD <LLD <LLD

Total for period Ci <LLD <LLD <LLD <LLD

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 Taple 2C

-14-
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SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 2B (Continued)

LIQUID EFFLUENTS

BATCH MODE
: First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation products
antimony-124 . Ci 5.92E-6 4.82E-5 <LLD <LLD
antimony-125 Ci 4 .50E-4 3.43E-4 4.94E-4 6.24E-4
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 2.72E-6 <LLD 1.08E-5 4.22E-5
chromium-51 Ci 2.90E-4 <LLD 3.24E-4 <LLD
cobalt-58 Ci 1.98E-3 7.19E-4 1.43E-3 7.66E-4
cobalt-60 Ci 1.22E-4 1.74E-4 9.04E-4 7.69E-4
iodine-131 Ci <LLD <LLD 9.11E-6 <LLD
iron-55 . Ci 7.44E-4 8.89E-4 3.10E-3 8.13E-4
iron-59 Ci 4.39E-5 <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD .<LLD
manganese-54 Ci 4.84E-5 2.51E-5 1.12E-4 7.31E-5
molybdenum-99 Ci - <LLD © <LLD <LLD <LLD
niobium-95 Ci 3.16E-4 2.07E-4 3.89E-4 1.95E-4
niobium-97 . Ci <LLD <LLD <LLD 6.99E-6
silver-110m - Ci 2.40E-4 1.30E-4 1.81E-4 5.17E-5
strontium-89 Ci <LLD. <LLD <LLD <LLD
strontium-90 Ci <LLD <LLD <LLD <LLD
technetium-99m Ci <LLD <LLD <LLD <LLD
tin-113 Ci <LLD 6.58E-6 . <LLD <LLD
tin-117m Ci <LLD 1.27E-5 <LLD 9.85E-6
Zinc-65 Ci <LLD <LLD <LLD <LLD
zirconium-95 Ci 1.28E-4 9.90E-5 2.92E-4 1.43E-4
Total for period - Ci 4.37E-3 2.65E-3 7.24E-3 3.49E-3
2. Dissolved and entrained gases _
krypton-85 Ci 3.57E-2 2.30E-2 8.24E-2 1.76E-2
xenon-131m Ci 9.92E-4 8.37E-4 1.59E-2 2.61E-3
xenon-133 Ci 5.06E-4 3.23E-2 5.51E-1 5.05E-2
xenon-133m - Ci <LLD 1.16E-4 1.80E-3 <LLD
xenon-135 Ci <LLD <LLD <LLD <LLD
Total for period Ci 3.72E-2 5.62E-2 6.51E-1 7.07E-2
LLD

Lower Limit of Detection; see Table 2C.

-15-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 2C

LIQUID EFFLUENTS-LOWER LIMIT OF DETECTION

LLD (pCi/ml) LLD (uCi/ml)

Radionuclides Continuous Mode Batch Mode

1. Fission and activation products
antimony-124 N/A . 2.60E-7
barium-140 3.00E-7 2.50E-7
cerium-141 4.60E-8 4.30E-8
cerium-144 1.90E-7 1.90E-7
cesium-134 : 7.90E-8 7.80E-8
cesium-137 6.70E-8 6.70E-8
chromium-51 3.50E-7 3.20E-7
cobalt-58 7.10E-8 *
cobalt-60 1.10E-7 *
iodine-131 : 6.10E-8 4.60E-8
iron-55 : K 1.00E-6
iron-59 _ ' 1.70E-7 1.60E-7
lanthanum-140 5.90E-7 1.90E-7
manganese-54 7.00E-8 *
molybdenum-99 6.10E-8 2.80E-8
niobium-95 7.10E-8 *
niobium-97 _ N/A . 1.60E-7
strontium-89 5.00E-8 5.00E-8
strontiurn-90 5.00E-8 5.00E-8
technetium-99m _ 5.80E-8 2.90E-8
tin-113 N/A 5.70E-8
tin-117m ’ N/A 2.50E-8
zinc-65 1.80E-7 1.80E-7
zirconium-95 1.20E-7 *

2. Dissolved and entrained gases
xenon-133 2.60E-7 * -
xenon-133m N/A 7.30E-7
xenon-135 9.40E-8 9.40E-8

3. _gross alpha ‘ 1.00E-7 . 1.00E-7
* Radionuclide was >LLD in all 4 quarters. |

N/A - Radionuclide not detected in continuous flow paths
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TABLE 2D

LIQUID EFFLUENTS-RADIATION DOSES AT THE LIQUID SITE BOUNDARY

First Second Third Fourth
Unit Quarter Quarter Quarter Quarter

. Total body dose mrem 4 54E-4 3.49E-4 9.16E-4 4.38E-4
. Percent Applicable Limit % 1.51E-2 | 1.16E-2 3.05E-2 1.46E-2
. Limiting organ dose mrem 1.60E-3 9.55E-4 2.03E-3 8.91E-4
. Percent Applicable Limit % 1.60E-2 9.55E-3 2.03E-2 8.91E-3
. Limiting organ for period » : GI/LLI GlLLI GI/LLI Gl/LLI
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TABLE 2E

LIQUID EFFLUENTS-BATCH RELEASE SUMMARY

12 month period

Number of batch releases:

221 releases

Total time period for batch releases: 31779 minutes

Maximum time period for a batch release: 456 minutes

Average time period for a batch release: 144 minutes

- Minimum time period for a batéh release: 64 minutes
Average saltwater flow during batch releases: 734»000 gpm
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SECTION D. PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORT ADDENDUM

NONE.
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SECTION E. RADWASTE SHIPMENTS

TABLE 3 (Units 2 & 3)

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

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

_ 12 month Estimated total
1. Type of waste Unit period error (%)

a. Spent resins, filter sludges . m © 1.19E+1

Ci 1.41E+1 3.00E+1
b. Dry active waste (DAW)', compactable m? 5.39E+2

and non-compactable )

Ci 2.55E+0 3.00E+1
C. Irradiated components m? N/A

Ci N/A N/A
d. Other: Filters m? 1.60E+0

Ci 1.37E+0 3.00E+1

Note:  Total curie content estimated.

N/A No shipment made.
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2. Estimate of Major Nuclide Composition (spent resins, filter sludges)

a. americium-241 % 6.36E-07
antimony-124 % 2.71E-04
antimony-125 % 3.66E+00
carbon-14 % 1.63E+00
cerium-144 % 2.59E-02
cesium-134 % 7.15E-01
cesium-137 % 8.07E+00
chromium-51 % 3.13E-04
cobalt-57 ‘ % 2.42E-02
cobalt-58 s % 1.85E-01
cobalt-60 % 2.80E+00
iron-55 % 9.13E+00

iron-59 ' % 1.04E-04
manganese-54 % 2.79E-01
nickel-59 : % 5.05E-01
nickel-63 % 7.29E+01
niobium-95 % 1.25E-04
plutonium-238 ' % 4.26E-07
plutonium-239/240 % 5.87E-07
strontium-89 % 1.39E-05
strontium-90 % 8.21E-02
technetium-99 % 3.62E-04
zirconium-95 _ % 5.90E-05
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2. Estimate of Major Nuclide Composition (DAW)

b. americium-241 % 2.03E-03
antimony-124 % 6.13E-09
antimony-125 % 8.55E-01
carbon-14 % 3.54E+00
cerium-144 % 9.33E-02
cesium-134 % 1.51E+00

- cesium-137 % 5.67E+00
chromium-51 % 1.13E-01
cobalt-57 % 6.18E-02
cobalt-58 % 3.75E+00
cobalt-60 % 1.18E+01
curium-242 % 3.02E-06
curium-243/244 % 3.31E-03
iodine-129 % 8.13E-04
iron-55 % 3.63E+01
iron-59 % 7.84E-02
manganese-54 % 1.26E+00
nickel-59 % 5.52E-01
nickel-63 % 3.11E+01
niobium-95 % 3.67E-01
plutonium-238 % 1.87E-03
plutonium-239 % 1.71E-03
plutonium-241 % 6.55E-02°
strontium-89 % 1.02E-01
strontium-90 % 1.86E-02
technetium-99 % 2.51E+00
tritium % 2.38E-03
zirconium-95 % 1.66E-01

c. not applicable % N/‘A'
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2. Estimate of Major Nuclide Composition (filters)

d. americium-241

% 2.82E-03
antimony-125 % 8.93E-01
carbon-14 % 7.29E+00
cerium-144 % 1.57E-02
cesium-134 5 % 9.58E-02
cesium-137 % 1.10E+00
cobalt-57 % 2.34E-02
cobalt-58 % 5.67E-03
cobalt-60 % 2.30E+01
curium-242 % 2.83E-06
curium-243 % 6.28E-03
iodine-129 % 2.10E-05
iron-55 % 2.53E+01
iron-59 % 1.40E-06
manganese-54 % 2.66E-01
nickel-63 % 4 18E+01
niobium-95 % 4.10E-07
plutonium-238 % 1.64E-03
plutonium-239 % 1.64E-03
plutonium-241 % 5.82E-02
silver-110m % 1.10E-02
strontium-90 % 1.09E-02
tin-113 % 6.73E-04
tritium % 7.68E-02
zirconium-95 % - 8.41E-05
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SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not lrradiated Fuel)

AN

3. Solid Waste Disposition

Number of '
Shipments Mode of Transportation Destination
3 Type A Cask / Trailer SONGS to EnergySolutions Clive, UT
! . SONGS to EnergySolutions
17 Truck / Flatbed Trailer OakRidge, TN
1 Truck / Flatbed Trailer SONGS to EnergySolutions Clive, UT
1 Truck / Flatbed Trailer SONGS to PermaFix *, FL

*  PermaFix receives and treats waste and disposes of the residual activity from treatment as their own waste.

Note:  SONGS maintains contracts with vendors Studsvik, EnergySolutions, and PermaFix that provide volume reduction
services. Studsvik received waste shipments from SONGS in 2008. The processed volume was shipped from the
EnergySolutions and Studsvik facilities to Clive Utah using 57 shipments. Those shipments included waste from other
generators. SCE's waste volume was a fraction of the total waste volume of these shipments.

B. - IRRADIATED FUEL SHIPMENTS (Dispbsition)
Number of Shipments ‘Mode of Transportation . Destination
None No shipments were made N/A

C. DEWATERING

Number of Containers

Solidification Agent

None

N/A
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SECTION E. RADWASTE SHIPMENTS

TABLE 3 (Decommissioned Unit 1)

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

-25-

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)
{ 12month | Estimated total
1. - Type of waste Unit period error (%)
a. Spent resins, filter sludges, m® “N/A
evaporator bottoms
» Ci N/A N/A
b. Dry active waste (DAW), compactable m?® 1.57E+2
and non-compactable*; . '
Ci 3.11E1 3.00E+1
C. Irradiated components: m? N/A
. Ci N/A N/A
d. Other: m? N/A
Ci N/A N/A
Note:  Total curie content estimated.
* Transported in various General Design Packages; IP-1 and IP-2. ‘
N/A No shipment made.
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Estimate of Major Nuclide Composition (DAW)

a. not applicable % N/A
b. americium-241 % 5.96E-02
carbon-14 % 9.39E-01 |
cerium-144 % 6.13E-04
cesium-134 % 5.75E-01
cesium-137 % 4 .86E+01
cobalt-60 % 7.85E+00
curium-242 % 5.26E-09
curium-243/44 % 1.16E-02
iron-55 % 2.36E+00
nickel-63 % - 3.83E+01
plutonium-238 % . 3.64E-02
plutonium-239/40 % 1.78E-02
plutonium-241 % 7.57E-01
silver-110m % 5.75E-04
strontium-90 % 1.72E-01
tritium % . 2.29E-01
c. not applicable % N/A
d. not applicable % N/A
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3. Solid Waste Disposition

Number of Shipments

Mode of Transportation

Destination

13

Truck / Flatbed Trailer

SONGS to EnergySolutions,
Clive, UT

Note:  SONGS maintains a contract with EnergySolutions for volume reduction services. SONGS shipped one shipment to
EnergySolutions, UT in 2008 that was subsequently processed and shipped in two shipments to Clive, UT in 2009.
These two shipments included waste from other generators. SCE’s waste volume was a fraction of the total waste

volume of these shipments.

B. IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of Transportation Destination
None No shipments were made N/A

C. DEWATERING

Number of Containeré

Solidification Agent

None

N/A
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COMMON RADWASTE SHIPMENTS

TABLE 3 (COMMON)

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

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

Estimated
1. Type of waste Unit 12 month period | total error (%)
; :
a. Spent resins, filter sludges, m N/A
evaporator bottoms Ci N/A N/A
3
b. Dry active waste (DAW), m N/A
compactable and non-compactable Ci N/A N/A
m? N/A
C. Irradiated components
Ci N/A N/A
m® N/A
d. Other (filters)
: Ci N/A N/A
N/A No shipment made.
2. - Estimate of major nuclide composition (by type of waste)
a. not applicable ) % | N/A
b. not applicable % N/A
C. not applicable % N/A
d. not applicable % N/A
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SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)

A.
3. Solid Waste Disposition (SONGS1, 2, and 3)
Number of Shipments Mode of Transportation . Destination
None No shipments were made N/A
B. IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments -Mode of Transportation Destination
None No shipments were made N/A
C. DEWATERING
Number of Containers Solidification Agent
None ° ~ N/A

CHANGES TO THE PROCESS CONTROL PROGRAM AT SAN ONOFRE UNITS 1,2, & 3

None.

REFERENCES:
1. Unit 1 Technical Specifications, section D6.13.2.

2. Units 2 and 3 License Controlled Specifications, Section 5.0.103.2.2.
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SAN ONOFRE NUCLEAR GENERATING STATION

SECTION F. APPLICABLE LIMITS

The percent of Applicable Limits, tabulated in Sections A, B, C, and D of Table 1A, were calculated using the

following equation:

. % Applicable Limit

where: Rel Rate

X/Q
. MPC.
where: F,
n
MPC,
. % ECL

‘where: Rel Rate

XIQ

. ECL,,

where: F,

ECL,

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

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, pCi/sec.

4.80E-6 sec/m®; the annual average atmospheric dispersion defined in
the ODCM.
1

Y

FI
% MPC,

' 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, pCi/sec. '

4.80E-6 sec/m®; the annual average atmospheric dispersion defined in
the ODCM.

1

" F

E__'_

= ECL,

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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SECTION F. APPLICABLE LIMITS (Continued)
Liquid Effluents - Applicable Limits

The percent of Applicable Limits, tabulated in Sections A, B, and C of Table 2A, were calculated using the

following equations:

. % Applicable Limit

where: Dil Conc

. MPC.
where: F,
n
MPC,
. % ECL

where: Dil Conc

. ECL,,

where: F;

ECL,

(Dil Conc) (100)
MPC,;

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, uCi/ml.

1
n F

i MPC

fractional abundance of the i radionuclide obtained by dividing the
activity (curies) for each radionuclide, C,, by the sum of all the isotopic
activity, Cx.

total number of radionuclides identified

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

(Dil Conc) (100)
ECL.

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, pCi/ml.

1
" F

= ECL,

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 2.
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APPENDIX A

GASEOUS EFFLUENTS - APPLICABLE LIMITS

A.  Table 1A lists the total curies released and the release rate. The percent of applicable limit
compares the released concentrations to the concentration limits of 10 CFR 20, Appendix B,
Table Il, Column 1.

B. Table 1E lists the air doses as calculated using the historical X/Q. The air dose due to noble
: gases released in gaseous effluents from SONGS (per reactor) to areas at and beyond the site
boundary shall be limited to the following values:

1. During any calendar quarter: <5 mrad for gamma radiation and
<10 mrad for beta radiation.

2. During any calendar year: <10 mrad for gamma radiation and

<20 mrad for beta radiation.

C. The dose to a Member of the Public from iodines, tritium, and all radionuclides in particulate
form with half-lives greater than eight days in gaseous effluents released from SONGS (per
reactor) to areas at and beyond the site boundary shall be limited to the following values:

1. During any calendar quarter: <7.5 mrem to any organ.

2. During any calendar year: <15 mrem to any organ.
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APPENDIX A (Continued)
LIQUID EFFLUENTS - APPLICABLE LIMITS

A. Table 2A lists the total curies released, the diluted concentration, and percent of the applicable
limit. The percent of applicable limit compares the diluted concentration of radioactive material
released to the concentrations specified in 10 CFR 20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained gases. For dissolved or entrained noble gases,
the concentration is limited to 2.00E-4 uCi/ml.

B. Table 2D lists doses due to liquid releases. The dose commitment to'a Member of the Public

from radioactive materials in liquid effluents released from SONGS (per reactor) to unrestricted
areas shall be limited to the following values:

1. During any calendar quarter: ‘51 .5 mrem to the total body and
<5 mrem to any organ.

2. During any calendar year: - <3 mrem to the total body and
<10 mrem to any organ.
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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 liquid 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:

Total Error = 2 . 2 2 2
\J"l PO T ot
where: (o} = Error associated with each component.
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SECTION H. 10 CFR 50 APPENDIX | 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, lodines 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; these data are
also presented in Table 2D. Categories 3, 4, and 5 were calculated utilizing RETDAS (Radioactive
Effluent Tracking and Dose Assessment Software), Regulatory Guide 1.109 methodology, and
concurrent meteorology. Table 1E of gaseous effluents previously presented, however, lists 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 I-5, the residence 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 1-2 & 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 454E4 | 3.49E-4 | 916E-4 | 438E4 | 2.16E-3
6) 7) 8) 9) 10)
Organ 1.60E-3 9.55E-4 2.03E-3 8.91E-4 5.48E-3
AIRBORNE EFFLUENTS | 11) 12) 13) 14)’ 15)
;gtrit‘;'g;i;f:;"es' and | 474e3 | 794E-3 | 673E-3 | 837E3 | 278E-2
NOBLE GASES ** 16) 17) 18) 19) 20)
Gamma 708E-3 | 283E3 | 816E:3 | 7.81E3 | 2.59E-2
| 21) 22) 23) 24) 25)
Beta 198E2 | 7.43E-3 | 1.156-2 | 227E2 | 6.14E-2
26) 27) 28) 29) 30)
DIRECT RADIATION 967E2 | 820E-2 | 14961 | 1.04E1 | 4.15E-1

organ and the predominant pathway(s).

Kk

1. This value was calculated using the methodology of the ODCM.
2. This value was calculated using 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 vaIu‘e was calculated using the methodology of the ODCM.
6. This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose

pnmar||y by the saltwater fish pathway.
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Noble gas doses due to airborne effluent are in units of mrad, reflecting the air dose.
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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 GI-LLI 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 GI-LLI 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 NNW sector. This was
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 NNW sector This was
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 NNW sector This was
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 NNW sector. This was
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 NNW sector This was
calculated using the assumptions of USNRC Regulatory Guide 1.109.

The maximum air dose for gamma radiation was located in thé NNE sector, at the exclusion area
boundary, and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for gamma radiation was located in the NNE sector, at the exclusion area
boundary, and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for gamma radiation was located in the NNE sector, at the exclusion area

~ boundary, and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for gamma radiation was located in the NNE sector, at the exclusion area
boundary, and,calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for gamma radiation was located in the NNE sector, at the exclusion area
boundary, and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for beta radiation was located in the NNE sector, at the exclusion area boundary,
and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for beta radiation was located in the NNE sector, at the exclusion area boundary,
and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for beta radiation was located in the NNE sector, at the exclusion area boundary,
and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

The maximum air dose for beta radiation was located in the NNE sector, at the exclusion area boundary,
and calculated using the assumptions of the USNRC Regulatory Guide 1.109.
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25. The maximum air dose for beta radiation was located in the NNE sector, at the exclusion area boundary,
and calculated using the assumptions of the USNRC Regulatory Guide 1.109.

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 S 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 S 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 WSW 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 S sector.

TABLE 2

Percent Applicable Limit

First Second Third - Fourth
SOURCE Quarter Quarter Quarter Quarter . Year
LIQUID EFFLUENTS
Whole Body 151E2 | 1.16E2 | 3.05E-2 146E-2 | 3.60E-2
Organ

1.60E-2 9.55E-3 2.03E-2 8.91E-3 2.74E-2

AIRBORNE EFFLUENTS

Tritium, lodines, and 3.16E-2 5.20E-2 4.49E-2 5.58E-2 1.85E-1

Particulates

NOBLE GASES
Gamma 7.08E-2 2.83E-2 8.16E-2 7.81E-2 2.59E-1
Beta

9.92E-2 3.71E-2 5.75E-2 1.13E-1 3.07E-1

NOTE: Direct Radiation is not specifically addressed in the Applicable Limits.
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SECTION I. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

On February 27, 2009, Revision 2 of the SONGS Offsite Dose Calculation Manual (ODCM) was
adopted and published. This change incorporated the following:

1. Incorporated the latest updates related to the 2008 Land Use Census (LUC) from the J.W. Scott to
D. Dick Memorandum for File, “2009 Dose Parameters for SONGS,” dated January, 29 2009, 2,
Revised/Deleted/Added “type of samples and sampling location” in table 5-4 and Table 5-5, per the
Memorandum for File, “SO123 Offsite Dose Calculation Manual (SO123-ODCM) Revision 2, Table 5-4
and Table 5-5 recommended changes”, dated February 20, 2009, 3, Included the Memo to File in
Appendix B as the bases for the changes to section 5 of the ODCM, 4, Edited formatting errors in
Appendix A.

No 50.59 or effluent ODCM evaluation reviews were required or performed for the editorial changes.

None of the changes impacted the accuracy or reliability of effluent dose or setpoint calculations. The
level of radioactive effiuent control required by 10CFR20, 40CFR190, 10CFR50.35a and Appendix | to
10CFR50 will be maintained.

Throughout the document, change bars are marked in one of four ways as follows:

A Addition

D Deletion

F Editorial/Format change

R Revision
Page # changes due to LUC Reéson
2-29 revised Units 2&3 CLF R
Ai Updated LUC references R
A1-5 update R table R
A1-8 update R;table R
A1-9 update R;table, including name of pathway R
A1-10 revised R, table R
A1-12 revised R;table R
A1-13 revised R;table R
A1-14 revised R;table R
A1-15 revised R table R
A1-17 revised R table R
A1-19 revised R;table R
Page # changes due to Memorandum to file dated February 20, 2009 ’ ) Reason
5-15 changed distance for TLDs #2,#3 #4,#19 R
5-15 deleted TLD #17, #18 D
5-15 : change title of TLD #6 R
5-16 changed distance for TLDs #33,#35,#36,#38,#46 R
517 deleted TLD #60 ' D
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Page # ‘ changes due to Memorandum to file dated February 20, 2009 " | Reason
5-17 deleted Transit Control A, Transit Control B, Fader D
5-17 change distance for TLDs #49 #53,#62 #68 #77 4 R
517 changed title of TLD #78 R
5-17 changed Direction of TLDs #55#57, R
5-18 deleted air sampler #14 D
5-18 . changed distance of soil sample #1 R
5-18 deleted soil sample #6 D
518 added soil sample #7 A
5-19 changed distance of drinking water . . R
5-19 deleted Local Crops sample #1 D
5-20 changed distance of ocean bottom sediments sample E R
5-21 changed distance of PIC sample S5 and adjusted meters for samples S1, S3-S9 R
5-23 updated table 5-1, radiological environmental monitoring sample locations, 1 mile radius R
5-24 updated table 5-2, radiological environmental monitoring sample locations, 2 mile radius R
5-25 updated table 5-3, radiological environmental monitoring sample locations, 5 mile radius R
5-26 updated table 5-4, radiological environmental monitoring sample locations, Orange County R
5-27 . updated table 5-5, radiological environmental monitoring sample locations, San Diego County R
Bi updated table of contents for Appendix B R
B3-1 thru included memorandum to file from E.S.Goldin, issued 9/10/97 as bases, to support changes to R
B3-14 section 5 of the ODCM

Page # changes due to editorial corrections Reason
ﬁq%endix Av, - | corrected a format error : ' F

The Land Use Census (LUC) for 2008 did not identify a new location with a higher calculated or
committed dose than those calculated for the locations evaluated in the previous revision to the ODCM.
Therefore, no new location(s) are reported per ODCM 5.2.1.
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SECTION J. CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

None.

SECTION K. MISCELLANEOUS

Abnormal Releases

None.
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS

January 1, 2009 - December 31, 2009

Sump Monitor

SONGS 2
Inoperability
Monitor Period Inoperability Cause Explanation

2RT-7870 04/17/2000 - Inoperable process flow | Design deficiency causes process flow instrument to be

Condenser Air present measuring device inoperable while the vacuum pump is running, as high

Ejector Process whenever vacuum flow values are not sensed. Flow monitor works

Flow Monitor pump is running. properly during normal operations. The monitor is
isokinetic during the vacuum pump operation due to the
substitute flow value that is manually inserted whenever
the vacuum pump is running. The issue was previously
documented in ARs 000101252 and 000400960. It is
currently being tracked in NN200001437.

| 2RT6753 & 12/26/2008 - | Outage work, flow path | The radiation monitors are declared inoperable by

2RT6759, 02/16/2009 not in use Operations when the monitor's alarm and automatic

Steam Generator and functions are bypassed to support outage activities.

Blowdown Monitors 9/23/2009 - The radiation monitors did not malfunction, and were

03/31/2010 placed back in service when the pathway was put back

to a normal operating alignment. This condition was
tracked by 2LOCAR-2008-0052/2EDMR-2009-0265.

2RT-7870, 9/25/2009 - Outage work, flow path | The monitor was removed from service for scheduled

Condenser Air 03/31/2010 not in use maintenance on 9/25/09. Unit 2 entered the Cycle 16

Ejector Monitor outage on 9/27/2009 and remained shutdown until April
2010. The monitor’'s status was tracked by 2LOCAR-
2009-0420 and 2EDMR-2009-0274.

2RT-7821, 11/3/2009 - Install Flush line, 2RT-7821 was declared inoperable 11/3/09 to install a

Turbine Building 12/10/2009 Outage Work monitor sample flush line to improve the monitor's

reliability (Order 800293593). The flush line work was
completed 11/17/09, however, instrument air was .not
available to support the Channel Functional Test (CFT)
due to other outage work. The Unit 2 Turbine Building
Sump was cross-tied to Unit 3 on 11/7/09. 2RT-7821
was returned to service on 12/10/09 when the normal
turbine building sump flow path was restored and the
monitor CFT was completed. The monitor status was
tracked by 2LOCAR-2009-0444.
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS

(Continued)

January 1, 2009 - December 31, 2009

SONGS 2
Inoperability B
Monitor Period Inoperability Cause Explanation
2RT-7828, 11/06/2009 - Flow Probe failure The Process Flow check failed on 11/6/2009 during the
Containment Purge -| 01/05/2010 daily surveillance. On 12/10/09, the sample flow control

Process Flow
Monitor

valve failed wide open and proper sample flow could
not be established. The Kurz flow probe and processor
were replaced. There was no Containment Purge from
12/10/09 to 1/5/10. This condition was tracked and
documented by NN 200658775, NN200704975, and

2LOCAR-2009-0446.
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS

(Continued)

January 1, 2009 - December 31, 2009

SONGS 3
Inoperability
Monitor - Period Inoperability Cause Explanation

3RT-7870, 04/17/2000 - Inoperable process flow | Design deficiency causes process flow instrument to be

Condenser Air present measuring device inoperable while the vacuum pump is running, as high

Ejector Process whenever vacuum flow values are not sensed. Flow monitor works

Flow Monitor pump is running. properly during normal operations. The monitor is
isokinetic during the vacuum pump operation due to the
substitute flow value that is manually inserted whenever
the vacuum pump is running. The issue was previously
documented in ARs 000101252 and 000400960. It is
currently tracked in NN 200001437.

3RT-7870, 01/08/2009 - | Failed Heat Trace Heat trace 3TICJ407 failed high on 1/8/2009. Order

Condenser Air 08/12/2009 » 800225987 was generated to troubleshoot and correct

Ejector Particulate the problem. Due to work prioritization and backlog,

and lodine Sampler 3TICJ407 was not returned to service within 30 days.
NN 200835529 was written to address alignment of
work prioritization with ODCM actions. This condition
was tracked and documented by 3LOCAR-2009-0007
and NN 200271533.

3RT-7870, 03/21/2009 - | Failed flow channel 3RT-7870 failed flow channel check on 3/28/09. The

Condenser Air 05/20/2009 | surveillance flow control valve was found failed open. The valve

Ejector Process was reset and observed to operate satisfactory. The

Flow monitor air ejector was operated intermittently, which affects the
operability of the flow monitor. After restoring stable air
ejector operation, the flow monitor was returned to
service. This condition was tracked and documented in
3LOCAR-2009-0082 and NN 200371228.

3RT-7865, 9/2/2009 - CFT, sample pump After starting on 9/2/09, the CFT was impacted by other

Plant Vent Stack / 10/6/2009 failure maintenance activities and delayed. Work was

Containment Purge
Monitor

restarted 9/18/09 and completed SAT. Prior to the
monitor being declared Operable, the monitor failed.
Required corrective maintenance included replacement
of a sample probe and sample pump. The monitor was
returned to service 10/6/2009. This condition was
tracked and documented in 3BLOCAR-2009-0372 and
NN 200585721. .
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS
(Continued)

~ January 1, 2009 - December 31, 2009

SONGS 3
Inoperability _
Monitor Period Inoperability Cause Explanation
3RT-7821, 03/27/2009 - Oily Waste Sump work, | The monitor was declared inoperable because the CFT
Turbine Building 05/08/2009 Flow path not in use could not be performed due to work on the Oily Waste

Sump Monitor

Sump inlet piping and level indication. The Unit 3
Turbine Building Sump was cross-tied to Unit 2 from
3/29/09 to 5/7/09. When the normal lineup was
restored, the CFT was completed and the monitor was
returned to service 5/8/2009. This condition was
tracked and documented in 3LOCAR-2009-0089 and
NN 200379633.
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS

(Continued)

January 1, 2009 - December 31, 2009

SONGS 2/3

Monitor

Inoperability
Period

Inoperability Cause

Explanation

2/3RT2101 and
2/3FQI6095,

NIA Yard Drains
Sump Monitor and
Process Flow

04/28/2009 -
07/29/2009

Low Sump Level,
Cabinet high
temperature

2/3RT-2101 was removed from service on 4/28/2009' to
perform repairs to the yard drains sump. 2/3FQI6095
was declared inoperable because the flow surveillance
couldn’t be performed due to the low level in the sump.
A procedure revision was issued enabling successful
surveillances during dry periods. On 7/19/09, high
temperature in the cabinet caused repeated monitor
failure alarms. The alarm was bypassed to prevent
continued nuisance alarms in the control room. The
high temperature issue was resolved on 7/29/09 by
addition of a solar powered ventilation fan.

There were no releases from the NIA Yard Drain Sump
from 6/2/2009 - 7/30/2009. This condition was tracked
and documented by 2LOCAR-2009-214 and NN
200507163.

2/3FQI6095,
NIA Yard Drains
Sump Process Flow

11/12/2009 -
12/24/2009

Electrical bus outage

2/3FQI6095 was declared inoperable on 11/12/09
because the CFT could not be performed due to a
electrical bus outage. 2/3FQI6095 did not lose power
and was fully functional during the bus outage. Power
was restored 12/5/09 and the Channel Functional Test
completed 12/24/09. This condition was tracked and
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Onsite Groundwater Samples (Continued)

This section provides results of on-site samples[of groundwater in accordance with the voluntary
Industry Groundwater Protection Initiative. The sample locations and the frequency of sampling may
change as Protection Initiative over time. For those few sample data that are not below the lower limit of
detection, the levels are near the analytical sensitivity for the laboratory techniques.

January 1, 2009 - December 31, 2009

Sample Date Location Tritium Activity, uCi/ml | Gamma Activity, uCi/ml
3/21/2009 GW-OCA-1 <LLD <LLD
GW-OCA-2 <LLD <LLD
' 3/23/2009 GW-OCA-3 <LLD <LLD
3/26/2009 GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD
3/27/2009 GW-PA-1 <LLD <LLD
GW-PA-2 <LLD <LLD
6/5/2009 GW-0OCA-2 <LLD <LLD-
6/8/2009 GW-OCA-1 <LLD <LLD
6/10/2009 GW-NIA-1 1.06E-06 <LLD
GW-NIA-2 7.77E-07 <LLD
6/11/2009 GW-OCA-3 <LLD <LLD
6/12/2009 GW-PA-1 <LLD <LLD
GW-PA-2 <LLD <LLD
GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD
7/15/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 5.29E-07 <LLD
7/31/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 1.29E-06 <LLD
8/6/2009 GW-NIA-1 <LLD <LLD
GW-NIA 2 9.50E-07 - <LLD
8/14/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 1.26E-06 <LLD
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Onsite Groundwater Samples (Continued)

Sample Date Location Tritium Activity, | Gamma Activity, uCi/ml
pCi/ml
8/20/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 1.17E-06 <LLD
8/27/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 1.24E-06 <LLD
9/3/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 1.21E-06 <LLD
9/10/2009 GW-PA-1 <LLD <LLD
GW-PA-2 <LLD <LLD
GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD
9/24/2009 GW-0OCA-3 <LLD <LLD
9/25/2009 GW-0OCA-1 <LLD <LLD
GW-OCA-2 <LLD <LLD
12/3/2009 GW-NIA-1 <LLD <LLD
GW-NIA-2 9.47E-07 <LLD
12/9/2009 GW-OCA-3 <LLD <LLD
12/10/2009 GW-OCA-1 <LLD <LLD
' GW-0OCA-2 <LLD <LLD
12/14/2009 GW-PA-1 <LLD <LLD
| GW-PA-2 <LLD '<LLD
GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD
GW-PA = Wells installed in the Protected Area to implement the Groundwater Protection Initiative.
GW-OC = Wells instailed in the Owner Controlled Area to implement the Groundwater Protection Initiative.
GW-NIA = Wélls installed in the North Industrial Area to implement the Groundwater Protection Initiative.
a priori LLDs = H-3: 3.0E-6 uCi/ml, Cs-137: 1.8 E-8 uCi/ml |
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40 CFR 190 REQUIREMENTS

Table 1 below presents the annual site-wide doses and percent of ODCM Specification limits
to members of the public. These values were calculated utilizing doses resulting from ali
effluent pathways and direct radiation. The different categories presented are: (1) Total Body,
(2) Limiting Organ, and (3) Thyroid. -

Dose Category Units Year
1. Total Body

a. Total Body Dose o mrem 4.53E-1

b. Percent ODCM Specification Limit % 1.81E+0

2. Limiting Organ

a. Organ Dose (GI-LLI) mrem 3.33E-2

b. Percent ODCM Specification Limit - % 1.33E-1
3. Thyroid _

a. Thyroid Dose , mrem 2.96E-2

b. Percent ODCM Specification Limit % 3.94E-2
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SECTION L. SONGS CONCLUSIONS

Gaseous releases totaled 1.92E+2 curies of which noble gases were 1.06E+2 curies;,
iodines were 5.59E-4 curies, particulates were 6.25E-4 curies, and tritium was 8.56E+1 -
curies. -

The radiation doses from gaseous releases were: (a) gamma air dose: 2.59E-2 mrad at
the site boundary, (b) beta air dose: 6.14E-2 mrad at the site boundary, (c) organ dose:
2.78E-2 mrem at the nearest receptor.

Liquid releases totaled 1.06+3 curies of which particulates and iodines were 1.78E-2
curies, tritium was 1.06E+3 curies, and noble gases were 8.15E-1 curies.

The radiation doses from liquid releases were: (a) total body: 2.16E-3 mrem, (b) limiting
organ: 5.48E-3 mrem.

Radioactive releases and resulting doses generated from SONGS were below the
- Applicable Limits for both gaseous and liquid effluents.

SONGS 1, 2 and 3 made 35 radwaste shipments to EnergySolutions, UT, PermaFix,
FL, and Duratek/EnergySolutions, TN. The total volume of the 35 shipments was
7.10E+2 cubic meters containing 1.83E+1 curies of radioactivity.

| Meteorological conditions during the year were typical for SONGS Meteorological
dispersion was good 38% of the time, fair 35% of the time and poor 27% of the time.

There were no releases from groundwater or dewatering wells during 2009. Monitoring
was performed in accordance with the voluntary Industry Groundwater Protection
Initiative. The results of samples taken from these on-site wells are reported in
Section K. ' :

The net result from the analysis of these effluent releases indicates that the operation of
has met all the requirements of the applicable regulations that ensure adequate
protection of the health of members of the public.
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METEOROLOGY

The meteorology of the San Onofre Nuclear Generating Station for each of the four quarters, 2009 is
described in this section. Meteorological measurements have been made according to the guidance

provided in USNRC Regulatory Guide 1.23, "Onsite Meteorological Programs.” A summary report of
the meteorological measurements taken during each calendar quarter are presented in Table 4A as

joint frequency distribution (JFD) of wind direction and wind speed by atmospheric stability class.

Hourly meteorological data for batch releases have been recorded for the periods of actual release. -
These data are available, as well as the hourly data for the Annual Report, but have not been included
in this report because of the bulk of data records. :

Table 4A lists the joint frequency distribution for each quarter, 2009. Each page of Table 4A represents
the data for the individual stability classes: A, B, C, D, E, F, and G. The last page of each section is the
JFD for all the stability classes. The wind speeds have been measured at the 10-meter level, and the
stability classes are defined by the temperature differential between the 10-meter and 40-meter levels.
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SITE: SAN ONOFRE
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

SITE: SAN ONOFRE

January - March
Table 4A

PERIOD OF RECORD 09010100-09033123
WIND SPEED (M/S) AT 10 METER LEVEL

-53-

PASQUILL C
SLIGHTLY UNSTABLE (-1.7 < DT/DZ -1.5 C/100 METERS
WINDDIR | .22-50 51-75] .76-1.0f 1.1-1.5] 1.6-20f 21-30] 3.1-50] 51-7.0] 7.1-10.0]10.1-13.0]13.1-18.0 >18] TOTALS
N 0 0 0 0 0 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0 2 0 0 0 0 2
ENE 0L 0 0 0l 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 1 1 0 0 0 -0 0 2
ESE 0 0 0 0 0 0 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 1 0 0 0 0 0 1
SSE 0 0 0 0 0 0 2 0 0 0 0 0 2
S 0 0 0 0 1 1| 2 1 0 0 0 0 5
SSW 0 0 0 0 0 2 1 1 0 0 0 0 4
SW 0 0 0 1 0 2 0 0 0 0 0 0 3
WSW 0 0 0 0 1 3 1 2 0 0 0 0 7
W 0 0 0 1 3 4 0 0 0 0 0 0 8
WNW 0 0 0 0 1 2 2 .0 1 0 0 0 6
NW 0 0 0 0 0 0 2 0 0 0 0 0 2
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 2 8 15 12 6 a1 0 0 0 42
NUMBER OF VALID HOURS 42 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TQTAL HOURS FOR THE PERIOD 42
PASQUILL D
NEUTRAL (-1.5 <DT/DZ -0.5 C/100 METERS)
WINDDIR | 22-50] 51-75] .76-1.0] 1.1-1.5( 16-20f 21-30] 3.1-50] 51-7.0} 7.1-10.0]10.1-13.0{13.1-18.0 >18| TOTALS
N 0 0 0 3 5 4 0 0 0 0 0 0 12
NNE 0 0 0 4 4 6 2 0 0 0 0 0 16
NE 0 0 1 1 2 3 1 0 2 0 0 0 10
ENE 0 0 0 1 2 0 0 0 0 0 0 0 3
E 0 0 0 1 3| 1 1 1 0 0 0 0 7
ESE 0 0 0 2 2 8 5 0 1 0 0 0 18
SE 0 0 0 1 5 15 49 12 7 1 0 0] 90
SSE 0 0 0 0 2 9 19 12 4 3 0 0 49
S 0 0 1 4 3 6 7 16 2 1 1 0 41
SSW 0 0 0 2 6 5 10 5 6 0 0 0 34
SW 0 0 1 5 10 9 5 3 4 0 0 0 37
WSW 0 0 1 5 6 2 - 10 6 1 1 0 0 32
W 0 1 0 1 6 6 11 0 2 1 0 0 28
WNW 0 0 1 3 2 5 7 3 4 1 0 0 26
NW 0 0 0 3 5 9 7 5 1 1 0 0 31
NNW 0 0 0 1 6 5 4 0 0 0 0 0 16
TOTALS 0 1 5 37 69 93 138 63 34 9 1 0 450
NUMBER OF VALID HOURS 450 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 450




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
January - March
Table 4A
SITE: SAN ONOFRE
PERIOD OF RECORD 09010100-09033123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL E
. SLIGHTLY STABLE (-0.5 <DT/DZ_1.5 C/100 METERS)

WINDDIR | .22-50] .51-75} .76-1.0§ 1.1-15] 1.6-20f 2.1-30] 3.1-50] 5.1-7.0] 7.1-10.0{10.1-13.0{13.1-18.0 >18| TOTALS
N 0 0 o 4 6 8 0 0 0 0 0 0] 18
NNE 0 0 1 6 316 5 1 0 0 0 0 _38
NE 0 2 2 2 4 2 0 5 2 0 0 0] _19
ENE 0 1 1 3 2 3 2 0 0 oo o _12
E 0 0 1 3 2 3 2 0 0 0 0 o IEE
ESE 0 0 3 4 71 5 0 0 o0 0 _30
SE 0 0 0 3 3 9 _16 0 0 0 0 031
SSE 0 0 0 1 5 3 Z 0 0 0 0 o _13
5 0 0 0 3 2 3 0 1 0 0] ) 0 9
SSW 0 0 1 1 4 0 0 0 00 0 0 6
SW 0 0 0 2 1 0 0 0 0 0 0 0 3
WSW 0 0 0 2 2 3 1 31 0 0 o _12
W 0 0 0 2 8 3 3 1 0 0 0 o 17
WNW 0 0 0 3 7 8 7 0 0 0 0 o
NW 0 0 1 4 2 7 9 1 0 0 0 ]
NNW 0 0 0 7 310 5[ 1 0 0 0 )
TOTAS | O 1 IETOY ) 7 N1 7 I 3 0 0 o297
NUMBER OF VALID HOURS 297 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 297

PASQUILL F
, MODERATELY STABLE (1.5 < DT/DZ 4.0 C/00 METERS

WINDDIR| .22-50] 51-75( .76-1.0] 1.1-15] 16-20] 21-3.0} 3.1-50] 5.1-7.0] 7.1-10.0]10.1-13.0]13.1-18.0 >18| TOTALS
N 0 1 0 3 1 12 5 0 0 0 0 0] 2
NNE 0 1 13| 24| 38| 12 ) 0 0 0 091
NE 0 0 015 12 4 3 0 1 0 0 03
ENE 0 0 312 8 9 2 0 0 0 0 o)
E 0 o1 5 2 1 0 0 0 0 0 012
ESE 0 0 0 2 2 1 1__0 0 0 0 0 6
SE 0 0 3 3 2 5 3 0 0 0 0 0__16
SSE 0 0 0 5 5 3 2 0 0 0 0 0 _15
S 0 1 1 1 2 0 0 0 0 0 0 0 5
SSW 0 0 0 3 3 0 0 0 0 0 0 0 6
SW 0 0 0 4 0 0 oo 0 0 0 0 4
WSW 0 0 3 1 1 5 0 0 0 0 0 010
W 0 0 1 2 5 0 0 0 0 0 0 0] 10
WNW 0 0 0 5 7 5 0 0 0 0 0 ) E
NW 0 1 1 3 5 5 5 0 0 0 0 0] 20
NNW 0 0 1 3 3 4 3 0 0 0 0 014
TOTALS 0 4 151 83| 82| 95 36 2l 10 0 0]__318
NUMBER OF VALID HOURS 318 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD | 318
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
January - March
Table 4A
SITE: SAN ONOFRE
PERIOD OF RECORD 09010100-09033123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL G
EXTREMELY STABLE (DT/DZ > 4.0 C/100-METERS) . .
1.1-15] 16-20f 21-3.0] 3.1-50] 5.1-7.0f 7.1-10.0/10.1-13.0{13.1-18.0

WINDDIR | .22-50f .51-75] .76-1.0 >18] TOTALS
N 0 0 1 6 1 13 7 0 0 0 0 0 28
NNE 0 0 0 4 6 158 189 15 -0 0 0 0 372
NE 0 0 2 13 19 30 14 2 0 0 0 0 80
ENE 0 0 1 9 3 9 3 0 0 0 0 0 25
E 0 0 2 3 2 7 1 0 0 0 0 0 15
ESE 0 -0 1 9 2 6 1 -0 0 0 0 0 19
SE 0 0 2 5 2 1 2 0 0 0 0 0 12
SSE 0 0 0 3 -2 2 2 0 0 0 0 0 9
S 0 0 1 5 2 2 3 0 0 0 0 0 13
SSW 0 1 0 3 1 1 0 0 0 0 0 0 6
SW 0 0 1 5 3 0 0 0 0 0 0 0 9
WSW 0 0 2 4 0 1 0 0 0 0 0 0 7
W 0 1 2 2 3 3 0 0 0 0 0 0 11
WNW 0 0 1 3 8 8]. 2 0 0 0 0 0 22
NW 0 0 1 3 6 4 3 0 0 0 0 0 17
NNW 0 0 0 5 2 3 4 0 0 0 0 0 14
TOTALS 0 2 17 82 62 248 231 17 0 0 0 0 659
NUMBER OF VALID HOURS 659 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 659

ALL STABILITY CLASSES, ALL DT/DZ
WIND SPEED (M/S) AT 10 METER LEVEL . .
1.1-15] 16-20{ 21-3.0] 3.1-5.0] 5.1-7.0] 7.1-10.0{10.1-13.0{13.1-18.0 >18] TOTALS

WIND DIR 22-50 51-75] .76-1.0

N 0 1 1 6] 13| 38| 12 0 0 0 0 0o 81
NNE 0 1 2[__27] 43| 18| __208] 18 0 0 0 0] 517
NE 0 2 5[ 31| 8] 39| 18 9 5 0 0 o[ 147
ENE 0 1 5251 15| 7 0 0 0 0 o _74
E 0 0 41 o[ 16 7 1 0 0 0 0| 49
ESE 0 0 al 17| 13|26 12 0 1 0 0 o3
SE 0 0 5] 12| 12| 30| 71| 12 7 1 0 0[ 150
SSE 0 0 0 o 14 19| 36| 14 4 3 0 o9
S 0 1 3] 14| 14| 19| 36| 22 2 1 1 o113
SSW 0 1 3 12| 20| 20| % 7 6 0 0 0| 9%
SW 0 1 2|19 2 2115 3 g 0 0 0] 9
WSW 0 0 6| 15| 24| 49| 33| 13 2 1 0 0] 143
W 0 2 3 10| 34| 62| 52 3 3 3 0 o172
WNW 0 0 2[ 15| %] 57 56 710 1 0 0174
NW 0 1 3] 13| 20| 27| a1 7 1 2 0 0105
NNW 0 0 6] 17 22| 18 1 0 0 0 o_75
TOTALS |0l 11| 49| 263] 334] 690] 638 117 45| _ 12 102160
NUMBER OF VALID HOURS 2160 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD | 2160
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
April - June
TABLE 4A

SITE: SAN ONOFRE

PERIOD OF RECORD 09040100-09063023
WIND SPEED (M/S) AT 10 METER LEVEL

: . PASQUILLA
EXTREMELY UNSTABLE (DT/DZ -1.9 C/100 METERS) :
WINDDIR} 22-50] 51-75] .76-1.0f 11-15] 16201 21-30f 34-50] 5.1-7.0f 7.1-10.0{101-13.0{13.1-18.0 >18] TOTALS
N 0 0 0 0 0 0 0 0 0 0 0} 0 0
NNE 0 0 0 0 0 0 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0 0f 0 0 0 0 0
- [ENE 0 0 0 0f 0 0 0 0 0 0 0] 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0 0 0 0 0 0 0
SSE 0 0 0 0 0 1 3 1 0 0 0 0 5
S 0 0 0 0 0 5 29 11 1 0 0 0 46|
SSW 0 0 0 0 4 15 45 4 0 0 0 0 68
SW 0 ‘0 0 1 7 33 64 1 0 0 0 0 106
WSW 0 0 0 0 7 67 125 1 0 0 0 0] - 200
W 0 0 0 0 4 51 107 2| 0 0 0 0 164
WNW 0 0 0 1 0 34 72 9 7 0 0 0 123
NW 0 0 0 0 0 1 7 1 0 0 0 0 9
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS -0 0 0 2 22| - 207 452 30 8 0 0 0 721
NUMBER OF VALID HOURS 721 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 21
PASQUILL B
MODERATELY UNSTABLE (-1.9 < DT/DZ -1.7 C/100 METERS)
WINDDIR | 22-50] 51-75] .76-1.0f 1.1-15] 16-20f 21-3.0{ -31-50] 5.-7.0] 7.1-10.0]10.1-13.0{13.1-18.0 >18] TOTALS
N 0 0 0 0 0]+ 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0 0 0 0 0 0 0
ENE 0] ~ 0 0 0 0 0 0 0 0 0 0 0 - 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0 0 0 0 0 0 0
SSE 0 0 0 0 0 1 11 0 1 0 0 0 3
S 0 0 0 0 3 5 3 1 1 0 0 0 13
SSW 0 0 0 0 1 5 5 1 0 0 0 0] 12
swW 0 0 0 0 1 6 2 0 -0 0 0 0 9
WSW 0 0 0 1 5 - 6 1 0 0 0 0 0 13
W 0 0 0 1 2 5 2 0 0 0 ~ 0 0 10
WNW 0] 0 0 0 1] 5 11 0 0 0 0 0 7
NW 0 0 0 0 0 1 2 2 0 0 0 0 5
NNW 0 0 0 0 0 0 ol 0 0 0 0 0 0
TOTALS 0 0 0 2 13 34 17 4 2l 0 0 0 72|
NUMBER OF VALID HOURS 72 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 72
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

SITE: SAN ONOFRE

April - June
TABLE 4A

PERIOD OF RECORD 09040100-09063023.
WIND SPEED (M/S) AT 10 METER LEVEL

-57-

‘ PASQUILLC
SLIGHTLY UNSTABLE (-1.7 < DT/DZ -1.5 C/100 METERS)
WIND DIR 22-50{ 51-75] .76-1.0] 1.1-15] 16-20] 21-3.0] 3.1-50] 5.1-7.0] 7.1-10.0{10.1-13.0{13.1-18.0 >18{ TOTALS
N 0 0] 0 0 0 1 0 0 0 0 0 0 1
NNE 0 0 0 0 0 0 0 0 0 0 0 0 0
NE 0 0 0 0 . 0 0 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0 0] . 0 0 0 0 0
E 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0 0 0 0 0 0 0
SE 0 0] 0 0 0 0 1 0 0 0 .0 0 1
SSE 0 0 0 0 1 2 5 3 0 0 0 0 11
S 0 0 0 0 2 4 5 3 0 0 0 0 14
SSW 0 0 0 0 1 4 4 0 0 0 0 0 9
SW 0 0 0 0 1 9 4 0 0 0 0 0 14
WSW 0 0 0 3 1 3 1 0 0 0 0 0] 8
W 0 0 0 0 3 2 .1 0 0 0 0 0 6
WNW 0 0 0 0 4 8 2 0 0 0 0 0 14
NW 0 0 0 0 0 2 6 1 0 0 0 0 9
NNW 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0
TOTALS | 0 0 0 3 13 35 29 7 0 0 0 0 87
NUMBER OF VALID HOURS 87 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS - 0 TOTAL HOURS FOR THE PERIOD 87
PASQUILL D
NEUTRAL (-1.5 < DT/DZ -0.5 C/100 METERS)
WINDDIR | .22-50f .51-75| .76-1.0] 1.1-15] 16-20] 21-30] 3.1-5.0] 51-7.0f 7.1-10.0{10.1-13.0{13.1-180] >18] TOTALS
N 0 0 0 10 10 5 1 0} 0| 0 0 0 26
NNE 0 0 1 11 15 101 2 0 0 0 0 0 39
NE 0 0 4 5 4 -3 0 0 0 0 0 0 16
ENE 0 0 0] . 2 2 1 0 0 0 0 0 0 5
E 0 0 2 2 4 7 0] 0 0 0 0l 0 15
ESE 0 0 0 5 4 15 13 0 0 0 0 0 37
SE 0 0 0 4 9 32 45 7 0 0 0 0 97
SSE 0 1 0 12 17 37 61 11 0 0 0 0 139
S 0 0 1 8 18 38 34 6 0 0 0 0 105
SSW 0 0 0 11 15 31 34 1 1 0 0 0 93
SW 0 0 1 11 15 20 8 2 . 0 0 0 0 57
WSW 0 0 5 7 11 18 12 4 0 0 0 0 57
W 0 0 1 8 7 16 10 1 0 0] . 0 0 43
WNW 0 0 0 10 13 15]. 2 1 .4 0 0 0 45
NW 0 1 4 13 10 19 23 1 0 0 0 0 71
NNW 0 0 2 19 6 12 3 0 0 0 0 0 42
TOTALS 0 2 21 138 160 279 248 34 5 0] 0 0 887
NUMBER OF VALID HOURS 887 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 887




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

SITE: SAN ONOFRE

April - June
TABLE 4A

PERIOD OF RECORD 09040100-09063023
WIND SPEED (M/S) AT 10 METER LEVEL

1S

-58-

PASQUILL E
: SLIGHTLY STABLE (-0.5 <DT/DZ 1.5 C/100 METERS)
WIND DIR 22-50]  51-75) .76-1.0] 11-15] 16-20] 21-3.0{ 3.1-5.0] 51-7.0f 7.1-10.0§10.1-13.0{13.1-18.0 >18] TOTALS
N 0 0 3 2 8 4 0 0 0 0 0 0 17
NNE 0 0 2 12 11 12 1 0 0 0 0 0 38
NE 0 0 0 6 2 3 0 0 0 0 0 0 11
ENE 0 0 0 1 4 2 0 0 0 0 0 0 7
E 0 0 0 0 2 5 3 0 0 0 0 0 10
ESE 0 0 0 3 1 8 7 0l 0 0 0 0 17
SE 0 0 0 0 2 3 10 1 0 0 0 0 16
SSE 0 0 0 0 0 1 3 2 0 0 0 0 6
S 0 0 0 2 1 0 0 0 0 0 0 0 3
SSW 0 0 0 0 1 1 0 0 0 0 0 0 2
SW 0 0 0 2 0 0 0 0 0 0 0 0 2
WSW 0 0 0 0 1 1 0 ol 0 0 0 0 2
W 0 0 0 2 1 2 0 0 0 0 0 0 5
WNW 0 0 2 2 0 7 2 0 0 0 0 0 13
NW 0 0 0 3 1 0 6 0 0 0 0 0 10
NNW 0 0 0 3 4 1 2 0 0 0 0 0 10
TOTALS 0 0 7 38 39 48 34 3 0 0 0 0 169
NUMBER OF VALID HOURS 169 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 169
: PASQUILL F
MODERATELY STABLE (1.5 < DT/DZ 4.0 C/100 METERS)

WINDDIR| .22-50f 51-75] .76-1.0] 1.1-1.5] 1.6-20f 21-30[ 3.1-50] 5.1-7.0] 7.1-10.0{10.1-13.0]13.1-18.0 >18]| TOTALS
N 0 0 1 1 2 4 0 0 0 0 0 0 8
NNE .0 0 1 8 26 22 3 0 0 0 0 0] 58
NE 0 0 0 2 3 1 1 0 0 0 0 0 7
ENE 0 0 0 4 1 2 0 0 0 0 0 0 7
E 0 0 0 2 0 0 0 0 0 0 0 0 2
ESE 0 0 0 1 1 1 1 0 0 0 0 0 4
SE 0 0 0 0 0 3 1 0 0 0 0 0 4
SSE 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

SSW 0 0 _0 3 0 1 0 0 0 0 0 0 4
SW 0 0 0 2 1 1 0 0 0 0 0 0 4
WSW 0 0 0 2 1 0 0f 0 0 0 0 0 3
W 0 0 0 2 0 2 0 0 0 0 0 0 4
WNW 0 0 0 0 0 1 0 0 0 0 0 0 1
NW 0 0 1 1 0 1 0 0 0 0 0 0 3
NNW 0 0 0 3 1 1 0 0 0 0 0 0 5
LIOTALS 0 0l 3 29 36 40 6 0 0 0 0 0 114
NUMBER OF VALID HOURS 114 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS - 0 TOTAL HOURS FOR THE PERIOD 114




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

SITE: SAN ONOFRE

April - June
TABLE 4A

PERIOD OF RECORD 09040100-09063023
WIND SPEED (M/S) AT 10 METER LEVEL

-59-

PASQUILL G
EXTREMELY STABLE (DT/DZ > 4.0 C/100 METERS)
WINDDIR | 22-50] 51-75| .76-1.0] 1.1-1.5| 16-20} 21-3.0] 3150} 5.1-7.0 7.1-10.0{10.1-13.0{13.1-18.0 >18| TOTALS
N 0 0 1 1 0 2 1 0 0 0 0 0 5
NNE 0 0 0 2 10 47 19 3 0 0 0 0 81
NE 0 0 1 2 2 5 2 0 0 0 0 0 12
ENE 0 1 1 1 2 1 0 0 0 0 0 0 6
E 0 0 0 0 0 2 1 0 0 0 0 0 3
.|ESE 0 0 0 0 1 0 0 0 0 0 0 0 1
SE 0 0 0 1 0 0 0 0 0 0 0 0 1
SSE 0 0 0 1 0 0 0 0 0 0 0 0 1
S 0 0 1 0 1 0 0 0 0 0 0 0 2
SSW 0 -0 0 0 2 0 0 0 0 0 0 0 2
SW 0 1 0 0 1 1 0 0 0 0 0 0 3
WSW 0 0 0 1 1 0 0 0 0 0 0 0 2
W 0 0 0 1 1 1 0 0 0 0 0 0 3
WNW 0 0 1 1 1 2 1 0 0 0 0 0 6
INW 0 0 0 1 0 3 0 0 0 0 0 0 4
NNW 0 0 0 1 0 1 0 0 0 0 0 0 2
TOTALS 0 2 5 13 22 65 24 3 0 0 0 0 134
NUMBER OF VALID HOURS 134 NUMBER OF CALMS : 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 134
ALL STABILITY CLASSES, ALL DT/DZ
WIND SPEED (M/S) AT 10 METER LEVEL :
WINDDIR | .22-50} 51-75| .76-1.0f 11-15] 16-20] 21-3.0f 3.1-50] 5.1-7.0] 7.1-10.0{10.1-13.0]13.1-18.0 >18] TOTALS
N 0 0 5 14 20 16 2 0 0 0 0 0 57
NNE 0 0 4 31 62 91 25 3 0 0 0 0 216
NE 0 0 5 15 11 12 3 0 0 0 0 0 46
ENE 0 1 1 8 9 6 0 0 0 0 0 0 25
E 0 0 2 4 6 14 4 0 0 0 0 0 30
ESE 0 0 0 9 7 22 21 0 0 0 0 0 59
SE 0 0 0 5 11 38 57 8 0 0 0 0 119
SSE - 0 1 .0 13 18 42 73 17 1 0 0 0 165
S 0 0 2 10 25 52 71 21 2 0 0 0 183
SSW 0 0 0 14 24 57 88 - 6 1 0 0 0 190
SW 0 1 1 16 26 70 78 3 0 0 0 0 195
WSW 0 0 5 14 27 95 139 5 0 0 0 0 285
W 0 0 1 14 18 79 120 3 0 0 0 0 235
WNW 0 0 3 14 19 72 80 10 11 0 0 0 209
NW 0 1 5 18] 11 27 44 5 0 0 0 0 111
NNW 0 0 2 26 11 15 5] 0 0 0 0 0 59
{TOTALS | 0 4 36 225 305 708 810 81 15 0 0 0f 2184]
NUMBER OF VALID HOURS 2184 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2184




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
July - September
TABLE 4A
SITE: SAN ONOFRE
PERIOD OF RECORD 09070100-09093023
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL A
EXTREMELY UNSTABLE (DT/DZ -1.9 C/100 METERS)

WINDDIR | _22-50] _51-75] 76-10] 1.1-15] 1620] 21-30] 3450] 51-7.0] 71-10.0[101-130[131-180] __>18] TOTALS
N 0 0 0 1 0] 0 0 0 00 0 0 1
NNE 0 0 0 0 1 1 1 0 0 0 0 0 3
NE 0 0 0 2 1 0 0 0 0 0 0 0 3
ENE 0 0 0 1 0 0 00 0 0 0 0 1
E 0 0 0 0 0 1 0 0 0 0 0 0 1
ESE 0 0 0 0 1 0 0 0 0 0 0 0 1
SE 0 0 0 1 0 0 1 0 0 0 0 0 2
SSE 0 0 0 1 1 4 8 6 0 0 0 0 20
S 0 0 0 2 10 18 31 7 0 0 0 0 70
SSW 0 0 0 g o 37| 48 10 0 0]~ o] 1ol
SW 0 0 0 5 2] 47] 43 1 0 0 0 0] 118
WSW 0 0 0 1 2 80 59 0 0 0 0 0] 168
W 0 0 0 6 7100 107 0 0 0 0 0] 230
WNW 0 0 0 7 0] 49| 118 3 0 0 0 0] 187
NW 0 0 0 3 5 7 20 2 0 0 0 0 37
NNW 0 0 0 1 1 3 0 0 0 0 0 0 5
TOTALS o[ 0 0| 45| 100] 347|436l 20 0 0 0 0] 948
NUMBER OF VALID HOURS 948 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 948
_ PASQUILL B .
MODERATELY UNSTABLE (-1.9 < DT/DZ -1.7 C/100 METERS)
WIND DIR 22-50 51-751 .76-1.0{ 1.1-1.5] 1.6-20] 2.1-3.0] 31-50] 5.1-7.0| 7.1-10.0]10.1-13.0]13.1-18.0 >18] TOTALS
N 0 0 0 5 3 5 2 0 0 0 0 0 15
NNE 0 0 0 4 10 3 0 0 0 0 0 0 17
NE 0 0 0 2 1 2 0 0 0 0 0 0 5
ENE 0 0 0 0 1 0 0 0 0 0 0 0 1
E 0 0 0 0 0 0 1 0 0 0 0 0 1
ESE 0 0 0 0 0 1 0 0 0 0 0 0 1
SE 0 0 0 1 0 5 3 0 1 0 0 0 10
SSE 0 0 0 0 1 14 13 1 0 0 0 0 29
S 0 0 0 2 3 8l 13 0 0 0 0 0 26
SSW 0 0 0 2 5 10 5] .0 0 0 0 0| 2
SW 0 0 0 8 8 6 0 0 0 0 0 0 2
WSW 0 0 0 6 6 3 0 0 0 0 0 0 15
W 0 0 1 8 1 0 0 0 0 0 0 0 10
WNW 0 0 0 6 5] 6 0 0 0 0 0 0 17
NW 0 0 0 9 71 3] 3 0 0 0 0 0 2
NNW 0 0 0 2 5 1 1 0 0 0 0 0 9
TOTALS oo 1 55 56| 671 41 1 1 0 0 0222,
NUMBER OF VALID HOURS 222 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 222
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

SITE: SAN ONOFRE

July - September
TABLE 4A

PERIOD OF RECORD 09070100-09093023
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL C
SLIGHTLY UNSTABLE {-1.7 < DT/DZ -1.5 C/100 METERS)

TOTALS

-61-

WIND DIR 22-50] 51-75] .76-10] 1.1-1.5] 1.6-20] 2.1-3.0] 3.1-50] 5.1-7.0] 7.1-10.0{10.1-13.0]13.1-18.0 >18

L\ 0 .0 1 3 2 0 0] 0 0 0 0 0 6
NNE 0 0 0 3 4 6 0 0 0 0 0 0 13
NE 0 0 0 0 3 0 0 0 0 0 0 0 3
ENE 0 0 0 1 0 0 0 0 0 0 0 0 1
E 0 0 0 1 1 1 0 0 0 0 0 0 3
ESE 0 0 0 1 0 -~ 3 3 0 0 0 0 0 7
SE 0 0 0 4 2 10 7 0, 0 0 0 0 23
SSE 0 0 1 1 6 15 12 3 0 0 0 0 38
S 0 0 0 0 7 7 1 0 0 0 0 0 15
SSW 0] 0 0 5 4 5 0 0 0 0 0 0 14
SW 0 0 0 3 6 9 0 0 0 0 0 0 18
WSW 0 0 1 4 4 1 0 0 0 0 0 _ 0 20
W 0 1 0 4 1 5 2 0 0 0 0 0 13
WNW 0 0 0 4 2 1 0 0 0 0 0 0 7
NW 0 1 1 4 4 1 2 0 0 0 0 0 13
NNW 0 0 1 3 4 1 0 0 0 0 0 0 9
TOTALS _ 0 2 5 41 50 75 27 3 o 0 0 0 203
NUMBER OF VALID HOURS 203] - NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 203

PASQUILL D
L i NEUTRAL (-1.5 < DT/DZ -0.5 C/100 METERS)

WIND DIR 22-50] 51-75] .7641.0] 1.1-15] 16-20] 21-3.0f 3.1-50] 5.1-7.0] 7.1-10.0]10.1-13.0]13.1-18.0 >18{ TOTALS
N 0 0 0 8 7 0] 1 0 0 0 0 0 16
NNE 0 1 3 7 14 12 0 0 0 0 0 0 37
NE 0 2 2 2 1. 3 0 0 0 0 0 0 10
ENE 1 1 0 3 2 0 0 0 0 0 0 0 7
E 0 0 1 3 1 1 1 0 0 0 0 0 7
ESE 0 1 0 6 4 9 7 0 0 0 0 0 27
SE 0 0 0 2 7 11 23 2 1 0 0 0 46
SSE 0 0 0 3 10 11 6 1 0 0 0 0 31
S _ 0 0 1 3 5 5 10 0 0 0 0 0 24
SSW 0 0 1 5 4 2 1 0 0 .0 0 0 13
SW 0 1 0 3 0 2 2 0 0 0 0 0 8
WSW 0 1 3 6 2 15 1 0 0 0 0 0 28
il 0 .2 1 8 6 14 1 0 0 0 0 0 32
WNW 0 1 0 4 1 3 0 0 0 0 0 0 9
NW 0 0 1 7 9 6 1 1 0 0 0 0 25
NNW 0 1 -3 10 8 8 1 0 0 0 0 0 31
TOTALS 1 11 16 80 81 102 551 4 1 0 0 0 351
NUMBER OF VALID HOURS 351 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 351




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
July - September
TABLE 4A
SITE: SAN ONOFRE
PERIOD OF RECORD 09070100-09093023
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL E

SLIGHTLY STABLE (-0.5< DT/DZ 1.5 C/100 METERS)

=) B I EN 1) 1321 130 PN N T N N N Y B

WIND DIR 22-50] 51-75] .76-1.0] 11-15] 16-20f 21-3.0] 3.1-5.0{ 5.1-7.0] 7.1-10.0{10.1-13.0{13.1-18.0 >18] TOTALS
N 0 1 2 10 10 4 0 0 0 0 0 0 27
NNE 0 0 1 15 22 22 6 0 0 0 0 0 66
NE 0 0 5 1 4 0 0 0 0 0 0 0 10
ENE 0 0 0 2 5 0 0 0 0 0 0] 0 7
E 0 0 1 4 3 4 1 0 0 0 0 0 13
ESE ~ 0 0 1 5 4 4 0 0 0 0 0 0 14
SE 0 0 0 5 4 1 0 0 1 0 0 0 11
SSE 0 0 1 3 6 7 0 0 1 0 0 0 18
S 0 0 1 1 0 0 0 0 0 0 0 0 2
SSw 0 0 2 1 0 1 1 0 0 0 0 0 5
SW 1 0 0 4 1 1 0 0 0 0 0 0 7
WSW 0 0 1 3 6 0 0 0 0 0 0 0 10
W 0 0 0 4 1 3 0 0 0 0 0 0 8
WNW 0 0 1 3 2 3 1 0 0 0 0 0 10
NW 0 0 0 2 1 2 2 1 0 0 0 0 8
NNW 0 2 1 3 3 0 1 0 0 0 0 0 10
ITOTALS | 1 3 17 66 72 52 12 1 2 0 0 0 226
NUMBER OF VALID HOURS 226 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 226
PASQUILL F :

MODERATELY STABLE (1.5 < DT/DZ 4.0 C/100 METERS)
WIND DIR 22-50]  .51-75) - .76-1.0] 1.1-15] 16-2.0]-21-30] 3.1-50] 5.1-7.0] 7.1-10.0/10.1-13.0]13.1-18.0 >18]| TOTALS
N 0 0 0 7 6 41 - 0 0 0 0 0 o] 17
NNE 0 0 2 9 29 30 3 0 0 0 0 0 73
NE 0 0 0 51 6 2 0 0 0 0 0 0 13
ENE 0 0 0 1 3 3 0 0 0 0 0 0
E 0 0 1 3 2 0 0 0 0 0 0 0
ESE 0 0 0 0 0 1 0 0 0 0 0 0
SE 0] 0 0 0 2 3 2 0 0 0 0 0
SSE 0 0 0 -0 3 0 1] 0 0 0 0 0
S 0 0 1 1 0 0 0 0 0 0 0 0
SSW 0 0 0 0 1 0 0 0 0 0 0 0
SW 0 0 0 3 1 0 0l 0 0 0 0 0
WSW 0 0 2 2 1 0 0 0 0 0 0 0
W 0 0 0 2 2 1 0 0 0 0 0] 0
WNW 0 0 0 0 0 4 2 0 0 0] 0 0
NW 0 0 0 0 0 1 3 0 0 0 0 0
NNW 0 0 0 0 1 1 0 0 0 0 0 0
TOTALS 0 0 6 33 57 50 11 0 0 0 0 0 15
NUMBER OF VALID HOURS 157 NUMBER OF CALMS
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 167
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
July - September
TABLE 4A
SITE: SAN ONOFRE
PERIOD OF RECORD 09070100-09093023
WIND SPEED (M/S) AT 10 METER LEVEL

'PASQUILL G
' EXTREMELY STABLE (DT/DZ > 4.0 C/100 METERS) -
1.1-15] 1.6-20] 21-3.0f 3.1-50] 51-70] 7.1-10.0}10.1-13.0{13.1-18.0]

TOTALS

WIND DIR 22-50] 51-75] .76-1.0 >18

N 0 0 0 0 1 2 4 0 0 0 0 0 7
NNE 0 0 0 0 325 1o 1 0 0 0 0] 39
NE 0 0 0 1 4 0 0 0 0 0 0 6
ENE 0 0 0 2 2 1 31 0 0 0 0 9
E 0 0 0 1 ) 1 0 0 00 0 0 4
ESE 0 0 0 0 1 0 00 0 0 0 0 1
SE 0 0 0 1 2 2 0 0 0 0 0 o) G
SSE 0 0 1 2 0 1 o __ 0 0 0 0 0 1
S o] I 0 o1 0 0 0 0 0 0 0 1
SSW 0 0 0 1 0 0 1 0 o0 0 0 2
SW 0 0 0 0 0 00 0 0 o0 0 0
WSW 0 0 0 1 0 0 1 0 0 0 00 2
W 0 0 0 1 1 1 0 0 0 0 0 0 3
WRW 0 0 0 0 1 3 0 0 0 0 0 0 4
NW 0 0 1 0 X I 3 0 0 0 00 5
NNW o0 1 2 0 3 3 o0 0o 0 9
TOTALS | 00 312 15| a4 2 20 0 0 o]0
NUMBER OF VALID HOURS __ 101 , NUMBER OF CALMS __ 0
[NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 101

ALL STABILITY CLASSES, ALL DT/DZ
WIND SPEED (M/S) AT 10 METER LEVEL . ,

WIND DIR 22-50y .51-75] .76-1.0] 1.1-1.5f 1.6-2.0] 21-3.0] 3.1-5.0} '5.1-7.0] 7.1-10.0]10.1-13.0{13.1-18.0 >18] TOTALS
N 0 1 3] %4 29| 15 7 0 0 0 0 o] 89
NNE 0 1 6] 38| 83| 99| 20 1 0 0 0 0248
NE 0 2 7113 17| 1 0 0 o__ 0 0 0| __50
ENE 10| 10| 13 4 3 1 o0 0 03
E 0 03] 12 9 8 3 0 0 3] I ]
ESE 0 1 12| 1] 18] 10 0 0 0 ) I
SE 0 0 0 14| ___17] 32 36 2 3 0 0 0104
SSE 0 0 3[__10] 7] 52| 40l M 1 0 0 o[ 144
5 0 0 31| 26| 38| 55 710 0 00| 140
SSW 0 0 3| 20| 23] 55| 56 1 00 0] 0] 158
SW 1 1 0| 2| 38| __65] 45| 1 0 0 0 o177
WSW 0 1 7129 41| 09| 61| 0 0 0 0 0248
W 0 3 21 33| 29| 124|110 ] ) 0 0] 301
WNW o1 24| 21| 69| 171 3 0 0 0 0] 240
NW 0 1 3] 25| %6 21| 34 1 0 0 0 0114
NNW 0 3 6l 21 221 17 6 0 0 0l __0 G
TOTALS | 2| 6] 48] 332] 431] 737] 607 31 7 0 00| 2208
NUMBER OF VALID HOURS 2208 NUMBER OF CALMS , 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD | 2208
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE

PERIOD OF RECORD 09100100-09123123
WIND SPEED (M/8) AT 10 METER LEVEL

PASQUILL A
EXTREMELY UNSTABLE (DT/DZ -1.9 C/100 METERS)

w
-— .
3,
(4]

-64-

WIND DIR .22-50 .76-10] 1.1-15] 16-20] 21-30] 3.1-50] 51-7.0] 7.1-10.0{10.1-13.0}13.1-18.0 >18] TOTALS
N 0 0 0 0 0 0 0 0 0 0 0] 0 0
NNE 0 0 0 0 1 0 0 0 0 0 0 0 1
NE 0 0 0 0 0 0 0 0 0 0 0 0 0
ENE 0 of 0 0 0 0 0 0 0 0l 0 0] 0
1E 0 0 0 2 _0 0 0 .0 0 0 0] 0 2
ESE 0 0] 0 0 0 0 0 0 0 0 -0 0f 0
SE 0 0 0 0 1 11 1 0 0 0 0 0 3
SSE 0 0 0 0 1 3 8 5 0 0 0 N
S 0 0 0 0 6 19 31 5 0 0 0 0 61
SSW 0 0 0 5 6 15 15 2 1 0 0l 0 44
SW 0 0 0 3 10 18 29 0 2 0 0 0 62
WSW 0 -0 0 4 21 321 29 0 0 0 0 0 86
W 0 0j 0 2 11 71 57 -5 1 0 0 0 147
WNW 0 0 0 0 5 44 46 3 4 0 0 0 102
NW 0 0 0 0 11 1 2 0 0 0 0 0 4
NNW 0 0l 0 0 0 1 0 0 1 0 0 0 -2
TOTALS _|_ 0 0 0 16 63 205 218 20 9 0 0 0 531
NUMBER OF VALID HOURS. 531 ’ NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 531
' PASQUILL B
MODERATELY UNSTABLE (-1.9 < DT/DZ -1.7 C/100 METERS)
WIND DIR 22-50| .51-75] 76-1.0] 1.1-15] 16-20f 21-3.0f 3.1-50] 5.1-7.0f 7.1-10.0{10.1-13.0]13.1-18.0 >18| TOTALS
N 0 0 0 0 0 0 0 0 0 0 0 0 0
~[NNE 0 0 0 0 2 0 0 0 0 0 0 0 2
NE 0 0 0 0 0 0 0. 0 0 -0 0 0 0
ENE 0 0 0 0 0 0 [\) 0 0 0 0 0 0
E 0f ~ -0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0] 0 0 0 0 0 0
SE: 0 0 0 0 1 0 2 2 0] . 0 0 0 5
SSE 0 0 0 0 0 2 7 1 0 0 0 0 10
1S 0 0 0 2 i 2 2 3 0 1 0 0 11
SSW 0 0 0 0 1 1 2 1 0 0 0 0 5
SW 0 0 0 3 0 0 3 1 0]. . 0 0 0 7
WSW 0 0 0 2] 2 1 0 0 0 0 0 0 5
W 0 0 0 1 2 4 0 0]. 0 0 0 0 7
WNW - 0 0 0 1 0 Al 1 ~ 0 0 -0 0 0 3
NW 0 0 0 3 1 11 2 0 1 0 0 0 8
NNW 0 0 0 0 0 1 0 0 0] 0 0 0 1
{TOTALS | 0 0 0 12 10 13 19 8 A 1 0 0f 64
NUMBER OF VALID HOURS 64 - |INUMBER OF CALMS ~ 0
NUMBER OF INVALID HOURS 0 - |[TOTAL HOURS FOR THE PERIOD 64




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY
October - December
TABLE 4A
SITE: SAN ONOFRE
PERIOD OF RECORD 09100100-09123123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILLC
SLIGHTLY UNSTABLE (-1.7 < DT/DZ -1.5 C/100 METERS)
51-75] 76-10] 1.1-15] 1620 21-30] 3150} 5.1-7.0] 7.1-10.0]10.1-13.0]13.1-18.0

WIND DIR
N

NNE

NE

ENE

E
ESE
SE
SSE
S
SSW
SW
WSW

W
WNW
NW
NNW
TOTALS |
NUMBER OF VALID HOURS

[\
>
w
S
v

X
)

TOTALS

—_

—_

[e] fen] [en] fam] fand Len]) fen] fan) fon] fon] fon] fan] fan] fan] fou] fen] e
(=] el fon]{en] {a] [en) fan) [an] fan) [an) fan ] fan] fand [an] o] {an] fan)
e =4 [=11e] Pod [en) fan] fan] fau) fan) fan] fen! fav] [an) fav] {an] fan )
Q2|2 = WIN N O = OO OO
N ojoj=t =] =N o]l | oo o|ojoio
alo]a|—jo|ojo] - —|o|ojo|ojo|ojolo
bl [=] (=] (] fand Fan] Pog [an] fan) {an) fon] fani fan] [an) o] fan] o)
oO|o|o|o|o|o|oiojolo|o|ojo|o|o| oo
O|o|o|olo|Oo|ojo|olo|o|o|o|o|o|o|o

o _—a
DN O] D NOIN|| O] | 2| == —

o .
B L=l 1AN] [8)1 FaS] B Ran] 1] Bog [EN] Fop] fow) fan] fan] Fan] fan] Fan)

—_
=l alajoln|w|ojo]— o] = | oo | o o) —
oo]oOo|o|d|o|o|] = ojo|o| o) 1o e

N
-

NUMBER OF CALMS

(o3
(o2]

(o2} (=)

NUMBER OF INVALID HOURS

(=]

TOTAL HOURS FOR THE PERIOD

(o]

PASQUILL D
NEUTRAL (-1.5 < DT/DZ -0.5 C/100 METERS)

[WIND DIR 22-50 51-75] .76-1.0] 1.1-15] 16-20] 2.1-30] 3.1-50] 5.1-7.0] 7.1-10.010.1-13.0]13.1-18.0 >18] TOTALS
N 0 0 1 6 3 1 1 1 0 0 0 0 13
NNE 0 1 0 0 5 3 4 0 0 0 0 0 13
NE 0 0 1 0 0 2 0 0 0 0 0 0 3
ENE 0 0 0 3 1 0 0 0 0 0 0 0 4
E 0 0 1 0 2 4 2 0 0 0 0 0 9
ESE 0 0 0 2 0 5 10 0 0 0 0 0 17
SE 0 0 0 2 3 16 39 19 3 0 0 0 82
SSE 0 0 0 3 6 11 164 4 3 0 0 0 43
S 0 0 0 3 3 5 10 3 6 1 0 0 31
SSwW 0 0 1 3 3 6 3 6 1 0 0 0 23
SW 0 0 1 2 1 4 3 2 1 0 0 0 14
WSW 0 0 1 4 0 2 13 5 2 0 0 0 27
il 0 1 2 1 8 9 4 4 2 2 0 0 33
WNW 0 1 0 3 6 11 0 2 2 6 0 0 31
NW 0 0 2 2 2 9 1 0 1 0 0 0 17
NNW 0 0 1 6 4 9 3 1 0 0 0 - 0 24
{TOTALS 0 3 11 40 47 97 109 47 21 9 0 0 384
NUMBER OF VALID HOURS 384 ' NUMBER OF CALMS ‘ 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 384
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE

PERIOD OF RECORD 09100100-09123123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL E
SLIGHTLY STABLE (0.5 < DT/DZ 1.5 C/100 METERS)

5175

. N

~NO| N0 OIO] B jw]]n]
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WIND DIR 22-50 76-10f 1.1-15] 16-20{ 21-30{ 3.1-50{ 5.1-7.0{ 7.1-10.0{10.1-13.0{13.1-18.0 >18] TOTALS
N 0 1 1 7 8 6 5 1 0 0 0 029
NNE 0 0 1 6___17] 23 8 0 0 0 0 0 _5
NE 0 1 2 7 2 2 0 0 0 0 0 )
ENE 0 0 1 5 3 3 1 0 0 0 0_0] 13
E 0 1 1 4 o4 0 1 0 0 0 0 _20
ESE 0 0 2 3 8 Z 1 0 o0 0 0 _18
SE 0 0 0 1 3 5 1 0 0 0 0 010
SSE 0 0 0 1 3 2 2 1 0 0 0 0 9
S 0 0 2 3 0 7 1 0 0 0 0 0 7
SSW 0 0 0 3 1 1 0 0 0 0 0 0 5
SW 0 0 0 0 1 1 1 0 0 0 0 0 3
WSW 0 0 0 5 1 0 2 10 0 0 o _12
W 0 0 0 3 5 20 0 0 0 0 0 _10
WNW 0 1 1 2 5 o2 0 0 0 0 020
NW 0 0 1 7 3 8 1 1 o _0 0 o _18
NNW 0 0 2 3 5 7 6 0 0 0 0 023
TOTALS |0 41457 77| 78| 3 50 0 0 0] 266]
NUMBER OF VALID HOURS 266 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 : TOTAL HOURS FOR THE PERIOD 266
PASQUILL F }
MODERATELY STABLE (1.5 < DT/DZ 4.0 C/100 METERS) |
WIND DIR .22-50 51-75] .76-1.0] 1.1-1.5] 16-20] 2.1-3.0} 3.1-50{ 5.1-7.0] 7.1-10.0{10.1-13.0{13.1-18.0 >18] TOTALS
0 0 1 2 8___10] - 6 0 0 0 0 o 27
NNE 0 0 111 3| 50| 14 0 0 0 0 0112
NE 0 2 2|17 2 6 2 0 0 0 0 031
ENE 1 0 3 7 B 1 1 0 0 0 0 ol A
E 0 0 3 4 2 3 0 0 0 0 0 01
ESE 0 1 0 2 1 0 0 0 0 0 0 0 4
SE 0 0 0 0 0 3 1 0 0 0 0 0
SSE 0 0 3 1 0 0 1 0 0 0 0 0
S 0 0 1 2 2 {1 0 0 0 0 0
SSW 0 0 1 0 2 0 0 0 0 0 0 0
SW__ 0 0 1 2 1 0 0 0 0 0 0 0
WSW 0 0 0 0 0 0 0 0 0 0 0 0
W 0 0 o __2 3 2 2 0 0 0 0 0
WNW 0 0 1 6 1 4 0 0 0 0 0 o1
NW 0 0 0 2 2 0 0 0 0 0 0 0
NNW 0 1 1 3 0 23 0 0 0 0 o1
TOTALS |1 4] 18] 63| 68] 82| 31 oo 0 0 0]__267]
[NUMBER OF VALID HOURS 267 - NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 267




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE

PERIOD OF RECORD 09100100-09123123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL G
EXTREMELY STABLE (DT/DZ > 4.0 C/100 METERS)

67-

WIND DIR 22-50 51-75] .76-1.0] 1.1-15] 16-20] 21-3.0f 3.1-50] 5.1-7.0] 7.1-10.0]10.1-13.0]13.1-18.0 >18] TOTALS
N 0 0 1 1 4 11 11 0 0 0 0 0 28
NNE 0 0 0 4 37 220 198 5 0 0 0 0 464
NE 0 0] 1 2 18 19 6 0 0 0 0 0 46
ENE 0 0 1 2 0 6 5 0 0 0 0 0 14
E 0 0 1 1 2 2 0 0 0 0 0 0 6
ESE 0 0 0 2 2 3 0 1| 0 0 0 0 8
SE 0 0 1 1 0 3 2 0 0 0 0 0 7
SSE 0 0 0 0 2 1 1 0 0 0 0 0 4
S 0 0 0 4 1 0 11 0 0 0 0 0 6
SSW 0 0 0 0 0 0 0 0 0 0 0 0 0
SW 0 0 0 0 0 2 3 0 0 0 0 0 5
WSW 0 0 0 2 0 2 1 0 0 0 0 0 5
W 0 0 0 1 2 1 0 0 0 0 0 0 44
WNW 0 0 1 0 0 1 0 0 0 0 0 0 2
NW 0 0 1 0 2 2 1 0 0 0 0 0 6
NNW 0 0 1 0 2 1 1 0 0 0 0 0 5
TOTALS | 0 0 8 20 72 274 230 6 o 0 0] 0 610
NUMBER OF VALID HOURS 610 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 610
ALL STABILITY CLASSES; ALL DT/DZ
WIND SPEED (M/S) AT 10 METER LEVEL

WIND DIR 22-50] 51-75| .76-10} 11-15] 16-2.0] 21-30] 3.1-5.0{ 5.1-7.0{ 7.1-10.0]10.1-13.0{13.1-18.0 >18] TOTALS
N 0 ~ 1 4 17 23 28 23 2 0 0 0 0 98
NNE 0 1 2 21 99 296 224 5 0 0 0 0 648
NE 0 3 6 27 2. 29 8 0 0 0 0 0 95
ENE 1 0 5 17 13 10 7 0 0 0 0 0 53
E 0 1 6 11 15 14 2 1 0 0 ~ 0 0 50
ESE 0 1 2 9 11 12 11 1 0 0 0 0 47
SE 0 0 1 5 8 30 52 22 3 0 0 0 121
SSE 0 0 3 5 12), 21 37 15 3 0 0 0 96
S 0 0 3 17 14 31 47 11 7 2 0 0 132
SSW 0 0 2 11 14 24 25 11 3 0 0 0 90
SW_ - 0 0 2 10 15 27 39 5 3 1 0 0 102
WSW 0 0 1 20 27 38 46 7 2 0 0 0 141
W 0 1 3 12 31 N 65 10 3 2 0 0 218
WNW oy .2 3 12 19 75 54 6 7 6 0 0 184
NW 0 0 4 12 11 26 9 1 3 0 0 0 66
NNW 0 1 5 13 11 22 13 1 1 0 0 0 67
TOTALS 1 11 52 219 345 774 662 98 35 11 0 0] 2208
NUMBER OF VALID HOURS 2208 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2208




Enclosure 2:

SQ123-ODCM, Revision 2



Februa: Ty 27, 2009
Mr. R. T. Ridenoure

SUBJECT: Revision 2 of the San Onofre Nuclear Generating Station (SONGS)
" 0ffsite Dose Calculation Manual (ODCM), S0123-0DCM.

In accordance with Technical Specification 5.5.2.1, Revision 2 to the SONGS
"Dose Calculation Manual has been prepared and reviewed for your approval.

This revision incorporates the current changes to the Land Use Census, as
well as changes to Section 5 of the Radioactive Env1ronmnnta1 Monitoring

Program (REMP)

None of the changes in this revision will adversely affect the accuracy or
reliability of effluent dose calculations or set point determinations. Your
approval for this revision is requasted.

Copies of this letter are being forwarded to the Nuclear Satety Group as

required by Technical Specification 5.5.2.1.

FWores
Manager, Chemistry

Please contact me if there are any questions.

Approved by:

Attachment
cc: Superyisor, NSG
COM-SENGS

Chem/fFile



2/27/2008

SUBJECT: SONGS OFFSITE DOSE CALCULATION MANUAL Revision 2

Enclosed is Revision 2 to the SONGS Offsite Dose Calculation Manual (ODCM). This revision
accomplishes two objectives: 1) Incorporates the latest updates related to the 2008 Land Use
Census (LUC) from the J.W. Scott to D. Dick Memorandum for File, “2009 Dose Parameters for
SONGS,” dated January, 29 2009 and 2) Revises/Deletes/Adds “type of samples and sampling
location"” in table 5-4 and Table 5-5, per the Memorandum for File, “SO123 Offsite Dose
Calculation Manual (SO123-ODCM) Revision 2, Table5-4 and Table 5-5 recommended
changes” dated February 20, 2009. The Memo to File WlIl be included in Appendix B as the

bases-for these changes.

Editorial cor‘rections were made to Appendix A, Table 1-3 (pg. A1-8) to correct a formatting
mistake and Appendix A, Table 1 -6 (pg. A1-15), to correct the table header changed in a prior

revision.
No 50.59 or EOE reviews were required or performed for the editorial changes.

None of the changes impact the accuracy or reliability of effluent dose or setpoint calculations.
The level of radicactive effluent control required by 10CFR20, 40CFR190, 10CFR50. 35a and

Appendix | to 10CFR50 will be maintained.

Throughout the document, change bars are marked in one of four ways as follows:

A Addition

D Deletion

F Editorial/Format change

R Revision
Page # | changes due fo LUC ‘| Reason
228 revised Unité 283 CLF R
Ai Updated LUC references R
A1-5 update R, table IR
A1-8 update R, table R
A1-9 update R,table, including name of pathway R
A110 | revissdRitable R
At-12 revised R,table R
A1-13 revised R;table R
At-14 revised R table R
At-15 " revised R, table ' R
A1-17 | revised Rtable ’ R
A1-19 revised R table R




2/27/2009

SUBJECT: SONGS OFFSITE DOSE CALCULATION MANUAL Revision 2 -

. Enclosed is Revision 2 to the SONGS Offsite Dose Calculation Manual (ODCM). This revision
accomplishes two objectives: 1) Incorporates the latest updates related to the 2008 Land Use
Census (LUC) from the J.W.-Scott to D. Dick Memorandum for File, “2009 Dose Parameters for
SONGS," dated January, 29 2009 and 2) Revises/Deletes/Adds “type of samples and sampling

location” in table 5-4 and Table 5-5, per the Memorandum for File, “SO123 Offsite Dose
Caiculation Manual (S0123-ODCM) Revision 2, Table5-4 and Table 5-5 recommended
changes”, dated February 20, 2009. The Memo to File will be included in Appendix B as the
bases-for these changes. :

Editorial corrections were made to Appendix A, Table 1-A3 (pg. A1-8) to correct a formatting
mistake and Appendix A, Table 1-6 (pg. A1-15), to correct the table header changed in a prior

revision. . , - -
No 50.59 or EOE reviews were required or performed for the editorial changes.

None of the changes impact the accuracy or reliability of effluent dose or setpoint calculations.
The level of radicactive effluent control required by 10CFR20, 40CFR180, 10CFR50.35a and

Appendix [ to 1T0CFR50 will be maintained.

Throughout the document, Qhangebbars are marked in one of four ways as follows:

A Addition

D Deletion

F Editorial/Format change

R Revision
Page# | changes due to LUC S . Reason
229 - | revised Units 283 CLF R
Aj Updated LUC references i ;R
A1-5 update R, table | R
Al-8 update R, table R
A1-9 update R, table, including name of pathWay R
A1-10 - § revised R,table R
A1-12 revised R fable R
A1-13 revised R,table R
Al-14 revised R, tabie R
A1-15 revised R, table ‘R
A117 revised R table R
A1-19 revised R, table R




| Reason' -

A, A1-15

—

_,Pa'g:e_ # | changes due to Memorandum to file dated February 20 2009
515 changed distance for TLDS #2453 #4.#19 ' g
515 delted TLD #17, #18 D
515 change title of TLD #6 R
5-16 changed distance for TLDs #33,#35,#36,#38,#46 R
5-17 deleted TLD #60 | D
5-17 deleted Transit Control A, T_ransit Control B, Fader D
5-17 change distance for TLDs #48 #53,#62,#68 #77 R
517 | changed titleof TLD#78 .+ R
517 chariged Direction of TLDs #55 #57, IR
5-18 delsted air sahpler #14 ‘ D
5-18 | changed distance of soil sample #1 - : . R
5-18 deleted soil samplé #6 . ’ D
5-18 added soil sample #7 A
5-19 changed distahcé of drinking water R
5-19 deleted Local Crops sample #1 D
5-20 changed distance of ocean bottom sediments sample E R
5-21 changed distance of pressurized ion chamber sampie S5 and adjusted meters for R
samples S1, $3-S9 : . ~
5-23 updated table 5-1, radiological environmental monitoring sample locations, 1 mile R
radius )
5-24 updated table 5-2, radiological environmental monitoring sarnple locations, 2 mile R
radius _ o
5-25 updated, table 5-3, radlologlcal enwronmental monltormg sample Iocatlons 5 mlle R
i radius. A » : |
5-26 updated table 5-4, radiological environmental monitoring sampie locations, Orange R
County v
5-27 updated table 5-5, radtologtcal enwronmental momtormg sample locations, San Diego R
County e
Bi update'd table of contents for Appendix B
B3-1thru | included memorandum to file from E.S.Goldin, issued 9/10/97 as bases, bto support
B3-14 changes to section f5 of the ODCM
Page # | changes due to editorial corrections Reason
Appendix | corrected a format error F
A, A1-8
Appendix | edited incorrect X/Q, D/Q and distance values from previous revision F




“  OFFSITE DOSE CALCULATION MANUAL
NUCLEAR ORGANIZATION -

SAN ONOFRE NUCLEAR GENERATING STATION (SONES)

$0123-0DCM
Revision 0
02-27-07



ODCM
TABLE OF CONTENTS

Page
LIST OF FIGURES . . . . . . . R iv
CLISTOF TABLES . & v v v v v v v v v v e s I
INTRODUCTION . . . . . . . . .. e e e e e e e e e e e .o vi
1.0 LIQUID EFFLUENTS . . . . . . . . .. e e e -, 1-1 thru
o : 1-27
1.1 Concentration . . . . . . e e e 1-1
1.1.1  Specification . . . . v v v v v v o o e e e . 1-1
1.1.1.1, 1.1.1.2 Surveillances . . « « o v v v v v o o o v 1-1
1.2 DOSE o v v v e e e e e e e e ’ . 1-6
1,2.1 Specification . . . . . . .. .. G e e e . 1-6
1,2.1.1 Surveillance . .« . v v v v v v b b e e e e e e . 1-6
1.3 Liquid Waste Treatment . . . . . . . .+ .« .. e 1-7
1.3.1  Specification . . . . . .« . . .. e 17
-1.3.1.1, 1.3.1.2, 1.3.1.3 Surveillances . . . . . . .+ « . . 1-7 .
1.4 Liguid Effluent Monitor Methods of Setpoint Calculation . . 1-9
1.4.1 Batch Release Setpoint Determination . . . . . .. 1-11
1.4.2 Continuous Release Setpoint Determination . . . . . 1-15
1.5 Dose Calculations for Liguid Effluents . . ... .. . .. 124
_ 1.6 Representative Sampling « . + v v v v v v v v e v e e e 1-27
2.0 GASEOUS EFFLUENTS v v« v v v v v v v v i v v e o v o oo o v w271 thru
| . 2-31
2.1 Dose Rate . . . . .. e e e e e e 2-1
©2.1.1 Specification . . . . o o oo 0o oo 2
2.1.1.1, 2.1.1.2 SurveiTlances . « v « v v v v o 0 o 0 s 2-1
2.2 Dose - Noble Gas « » v v v v v v o Ce e ... 2-5
2.2,1 Specification . . . . . .. .. . ... )
2.2,1.1 Surveillance . . . .. e e e e e e e e e e e s 2-5
2.3 Dosé - Radiciodines, Radioactive Materials in Particulateé
Form and Tritium . . .« . & v v v v 0 e e e e e e e e -
2.3.1 Specification . . . . . . v v o o000 2-6
2.3.1.1 Surveillance . . . . . . . .. e e e e e e s 2-6
S0123-0DCM

B : ‘Revision O
i 02-27-07



0DCM
- TABLE OF CONTENTS (Continued)

: Page
2.4 Gaseous Radwaste Treatment e e e e e e e e e Y
2.4, l Specification . . . . . . . ... e e e e e 297
2.4 1.1 SurveilTance © . v v v v e e e e e e e e 2-7
2.4.1.2, 2.4.1.3 Surveillances . . . ., . . ... e v e  2-8
2.5 Deleted, moved to Section 3
2.6 Gaseous Effluent Monitor Setpoints . . . . ... ... .o 2-10
2.6.1 Plant Stack . . . . . . . . . S e 2-10
2.6.2 = (ondenser Evacuation System .......... . 2-13
2.6.3 Containment Purge . . . . . . e e e e e e e e 2-15
2.6.4 Waste Gas Header e e e e e e e e e e e e 2-18
2.7 Gaseous Effluent Dose Rate . . . . .. ... e e e 2-21
2.7.1 Noble Gases .« . » « ¢« v & v v v v v v v s e .. 2-21
2.7.2 Radioiodines and Particulates . . . .. . e e e 2-22
2.8 Gaseous Effluent Dose Calcufation . . . . . e e e e e . 2-23
2,8.1 Noble Gases . . . . .. .. ; e e e e e e 2-23
2.8.1.1 Historical Meteorology . ... . . . .. 2-23
2.8.1.2 Concurrent Meteorology . .. . . . . .. 2-24
2.8.2 Radioiodines and Particulates . . . . . . o . . . . 2-25
: 2.8.2.1 Historical Meteorology . .. . . . .. . 2-25
2.8.2.2  Concurrent Meteorology . . . .. . ... 2~26
PROJECTED DOSES . . . . . . . . e e 3-1 thru
3-5
3.1 Liquid Dose Projection” . « . . « v v v v v v . . 341
3.2 fGaseous Dose Projection e e e e - 3-1
3.3 Total Dose . . . i h s e e e e e e e e e e e e e e e 3-2
3.3.1 Specification » + . v v v 0 . .. .. . C e e e - 322
3.3.1.1 Surveillance . . .. . . . .. .. e e e e s e . 3-2
3.4 Total Dose Calculations . . . v v v v ¢ v v v v v v s v v 3-3
3.4.1 Total Dose to Most Likely Member of the Public . . 3-3
3.4,1.1 Annual Total OrganDose . . . . . . . .. 3-3
3.4.1.2  Annual Total Whole Body Dose . . . . . . 3-4
3.4.1.3  Annual Total Thyroid Dose . . . . . . . . 3-5

S0123-0DCM
Revision O
19 - 02-27-07



ODCM -
TABLE OF CONTENTS (Continued)

4,0 EQUIPMENT . .. .. e e e e e e e e e e e e e

4.1 Radioactive Liquid Effluent Monitoring Instrumentation

4,1.1 Specification . . . . . . .. e e e e e e e
4,1.1,1, 4;1.1.2‘Survei11ances e e e e e e e e e e e

4.2 Radicactive Gaseous Effluent Monitoring Instrumentation . .

5.0

6.0

4.2.1 Spgcificatigh .................. L.
4,2.1.1 Surveillance . . . . . s e e e e e e e e e e

4.3 Operability of Radicactive Waste Equipment . . . . . Lo
RADIOLOGICAL ENVIRONMENTAL MONITORING . . .+ « v & « ¢ e
5.1 Monitoring Program . . . . . .+ . . .+ . e
5.1.1 Specification . . . . . . v ¢ o oo
5.1.1.1 Surveillance . . . .. e e e e e e
5.2 Land Use Census . . . . . . . e e e
5.2.1 Specification . . . . . . e e e e s h e
5.2.1.1 Surveillance . « . . + « « « + & e e e e e
5.3 Interlaboratory Comparison Program . . . . « . .+ « .+ « « .
5.3.1 Specification . . . . . . .. e e e e e e
5.3.1.1 Surveillance . . . ... e e e e e e e e L
5.4 Annual Radiodogical Environmental Operating Report
5.5 Sample Locations . . o v v v v oo e oo e

ADMINISTRATIVE . . . . . S e

6.1 Definitions . v v v v v v v 0 w6 e e e e e e e e e
6.2 Administrative Controls » & v v v v v v v 4 b v e e e .

6.3 Major Changes to Radiocactive Waste Treatment Systems
(Liguid and Gaseous) . . . . . . e e e e e e e e

6.4 Bases . .. . . e e e e e e e e e e e e e e e e e e

5-1 thru

5-1T
5-11
5-11
5-12
5-12
5-12
5-13
5-14

6-1
6-17

b~1
6~8

thru

6-10
- 6-11

50123-0DCM
Revision 0
02-27-07



ODCM
LIST OF FIGURES

Figure ' . __Title Page
1-2 Site Boundary for Liquid EFFIUEAES « « « 4 v v v v v v e e e v e 148
2.2 Site Boundary for Gaseous Effiuents . . . . . . . . v v @ ... 2-9.
4-5 SONGS 2 and 3 Radioactive Liquid Waste Treatment Systems . . . . . 4-20
4-6 SONGS 2 and 3 Radicactive Gaseous Waste Treatment Systems 4-21
4-7 Solid Waste Handling . C e e e e e . 4-22
5-1 Radiological Environmental Monltorlng Sample Locations
1 MileRadius . . .. . . v v v e e e e e e e e e e 5-23
5-2 Radio]bgical Environmental Monitoring Sample Locations
2 Mile Radius . . . . .. e e e e e e e e e e e 5-24
5-3 Radiological Environmental Monitoring Samp]e Locations
~ 10 Miles Radius . . . v « o v o el e e e IR 525
5-4 Rad1o1og1ca1 Env1ronmenta] Monitoring Sample Locations
Orange County . . . v v v v v v v e e e e e e e e e 5-26
5-5 Radiological Environmental Monitoring Sample Locat1ons
San Diego County . . . . . . . .. e e e e e e e e e e 5-27
S0123-0DCM
iv Revision 0 -

02-27~-07



ODCM
LIST OF TABLES

Title

Table Page
1-1 Radioactive Liquid Waste Sampling and Analysis Program . ... 1-2
1-3 Liguid Effluent Radiation Monitors .

Calibration Constants . . . . . « . v v ¢ v v v v v v v v 1-23
1-4 Dose Commitment Factors A, . . « « v v v v v v v v v o 1-25
2-1 Radicactive Gaseous Kaste Samp]ihg and Analysis Program 2-2
2-3 Gaseous Effluent Radiation Monitor
Calibration Constants . . « « v v v v v v v v 0 v v e 2-20
2-4 Dose Factors for Noble Gas and Daughters . . . . . . . . .. 2-27
2-5 Dose Parameters Py v . o v e b e e .. e 2-28
2-6 Units 2 and 3 Confro]ling Location Factors . . . . . . . . . 2-29
2-7 SYF Controlling Location Factors . . . « .+ « v v v « ¢« « « 2-30
2-8 NIA (Unit 1) Controlling Location Factor . . . . . . . . .. 2-31"
4-1 Radioactive Liquid Effluent Monitoring Instrumentation . . . 4-2
4-2 Radioactive L1qu1d Effluent Monitoring Instrumentat1on
Surveillance Requ1remnnts N 4-6
- 4.3 Radicactive Gaseous Effluent Monitoring Instrumentation ..4-10
4.4 Radioactive Gaseous Effluent Monitoring Instrumentation
Surve11]anc= Requ1rements ................. 4-14
5-1 Rad1o]og1ca1 Env1ronmenta1 Mon1tor1ng Program e e e e e 5-3
5-2 Reporting Leve]s for Rad1oact1v1ty Concentrations in
Env1ronmenta1 SAMPIES v . . . e e e e e e e e e e e e 5~7
5-3 Maximum Va]ues for the Lower Limits of Detectwon (LLD)’. . . 5-8
51 Raduo]og1ca1'Env1ronmenta1 Monitoring Sample Locations . . . 5-15
5-5 PIC Radiological Environmental Monitoring Locations 5-21
5-6 Sector and Direction Designation for Radiological
- Environmental Monitoring Sample Location Map . . . . . . .. 5-22
6-1 Operational Modes .. . . . . « « v v v v v v v v v e e 6-6
6-2 Freguency Notation . . . v v v « v v v . . e e e e e 6-7
S0123-0DCM
Revision 0
02-27-07



0DCM
~~ LIST OF APPENDICES

CTitle

Appendix

TRYTABLES & . o e e e e e e e e e e e e e :

Supptemental Information for fhe Effluent Controls Program

Vi

. . . S0123-0DCM-A

. . 50123-0DCM-B

S0123-0DCM
Revision 1
02-29-08



INTRODUCTION

The OFFSITE. DOSE CALCULATION MANUAL.-(ODCM). is a supporting. document of the
RADIOLOGICAL EFFLUENT- TECHNICAL SPECIFICATIONS (NUREG 0472). The ODCM = . -
~ enumerates dose and concentration specifications, instrument requ1rements, as
well as describes the methodology and parameters to be used in the calculation
of offsite doses from radicactive Tiguid and airborne effiuents conmsistent with’
RG 1,109 and NUREG 0133. In order to meet release limits, it additionally
provides calculations for Tiguid and gaseous effluent monitoring 1nstrumentat10n
alarm/trip setpoints. . The environmental section contains the requirements for

the radiological env1ronmenta1 mon1tor1ng program.

The ODCM will be maintained at the Site for use as a document of Spec1f1cat1ons
and acceptable methodo1og1es and calculations to be used in implementing the
Specifications. Changes in the calculational methods or parameters will be
incorporated into the 0DCM in order to assure that the ODCM represents current
methodology.

~ -
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1.0 LIQUID EFFLUENTS
1.1 CONCENTRATION
SPECTFICATION
1.1.1 . The coﬁtentration of radioactive material released from the .
-~ site (see Figure 1-2) shall be Timited to the concentrations
speciftied in 10 CFR Part 20, Appendix B, Table II, column 2 for
radionuclides other than dissolved or entrained noble gases..

For dissolved or entrained nobie gases, the concentration shall
be Timited to 2 x .10 microcuries/m! total activity.

APPLICABILITY: At all times
ACTION: |

a. UWith the concentration of radioactive material released from
the site exceeding the above limits, immediately restore the
concentration to within the above limits.

SURVETLLANCE: REQUIREMENTS S B

.1 Radioactive 1iquid wastes shall be sampled and analyzed aCCofding
to the sampling and analysis program of Table 1-1.

.2 The results of the radicactivity analyses shall be used in
accordance with the methodology and parameters in Section 1.4 to
assure that the concentrations at the point of release are
maintained within the Timits of Specification 1.1.1,

' S0123-0DCM
1-1 Revision 0
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TABLE 1-1

RADIOACTIVE LIOUID WASTE SAMPLING AND ANALYSIS PROGRAM

' Lower L1m1t :
_ Minimum ‘ of Detection
Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency . Frequency Analysis {(uCi/mi)®
A. Batch Waste - P P ' Principal Gamma 5x1077
Release! - Each Batch Each Batch  Emitters’ -
| I-131 1x107
P M Dissolved and 1x10°
One Batch/M Entrained Gases
L ' (Gamma emitters)
, P M H-3 o 1x10°
Each Batch Composite®
Gross Alpha 1x107
P 0 Sr-89, Sr-<90,  5x10°®
Each Batch Composite® .
’ Fe-55 _ 1x10°f

NOTE BATCH RELEASE POINTS: Primary Plant Makeup Storage Tanks, Radwaste Primary
Tanks, Radwaste Secondary Tanks, Miscellaneous Waste Condensate Monitor Tanks,
Blowdown Processing System Neutralization Sump, FFCPD sumps (high conductivity,
tow conductivity) and holdup tank, Component Cooling Water Sump, Storage Tank
Area Sump, S/G Blowdown.

B. Continuous ] W Pr1nc1pa1 Gamma 5x107
Releases®, Grab Sample Composite®  Emitters’
1-131 : 1x10%
Moo M Dissotved and 1x107%
Grab Sample Entrained Gases '
: (Gamma emitters)
D M H-3 1x10°
Grab Sample Composite® e .
. Gross Alpha 1x107
D Q Sr-89, Sr-90 5x10°8
Grab SampTe Composite®

Fe~ 55 1x10°°

NOTE CONTINUOUS RELEASE POINTS: Turbine Plant Sump’ ;, Blowdown Processing System
Neutra11zat1on Sump™, S/G Blowdown Bypass Line™, S/G Blowdown, Auxiliary
Building Sump.”

S0123-0DCM
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TABLE 1-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

(Continued) -
Lower Limit
o . : Minimum Type of of Detection
Liquid Release Sampling Analysis Activity : (LLD)
Type _.__Frequency Freguency Analysis _(uCi/m1)?
C. Continuous 3x Y W Principal Gamma . 5x107
Release® Grab Sample . Composite™® Emitters’ :
, d'ﬂ?htq . 3% il " H-3 - - 1Ix10®
ndustrial Area : 5 obs
Yard Drain Sump Grab Sample ACompo$1te *  Gross Alpha ' 1x107
ERT R Sr-89, Sr-90 5x107¢
Grab Sample  Composite™ o gs il
S0123-0DCM
1-3. Revision 0
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-TABLE 1-1_ {(Continued)

JABLE NOTATION _

a. The LLD is the smallest cohcehtfafion bf radioactive material ih & sample that
will be detected with 95% probability with only 5% probability of Falsely
concluding that a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemica]‘separation): 
4.66 s, .. 4
EeVe2.22x10°¢Yeexp (-nat)

LLD =

where:

LLD is the "a priori" Tower Timit of detection as defined above (as
microcurie per unit mass or volume),

s, is the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate -(as counts per minute),

E is ﬁhé bounting efficiency (as counts per transformation),

V is the sample size (in units of mass or volume), -

2.22 x 10° is the number of transformations per minute per microcurie,

Y is the ffactional radiochemical yield {when app]icab1e),

A is the radiocactive decay constant for the particular radionuclide, and

At is the elapsed time between midpoint of sample collection and time of
counting {for plant effiuents, not environmental samples).

The value of s, used in the calculation of the LLD for a particular measurement
system shall be based on the actual observed variance of the background counting
rate or of the counting rate of the blank samples (as appropriate) rather than on
an unverified theoretically predicted variance.

Typical values of E, V, Y and At shoﬁWd be‘used in the caléﬁlation.’

It should be recognized that the LLD is defined as an a priori (before the fact)
Timit representing the capability of the measurement system and not as a
posteriori (after the fact) limit for a particular measurement.f

*For a more complete discussion of the LLD, and other detection 1imits, see the
following: . } ‘
(1) HASL Procedures Manual, HASL-300 (revised annually).
(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative
Determination - Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968).
(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques,"
Atlantic Richfield Hanford Company Report ARH-2537 (June 22, 1972).

S0123-0DCM
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"TABLE 1-1 (Continued)

TABLE NOTATION

A compos1te sample is one 1n wh1ch the quant1ty of Tiquid samp1ed is

proportional to the guantity of. 11qu1d ‘waste d1schargnd and in which the
method of samp11ng employed results in & specimen which 1is represnntat1ve of »

the 11qu1ds released,

To be representat1ve of the quant1t1es and concentrat1ons of radioactive
materials in 1iquid effluents, samples shall be collected continuously. in
proportion.to the rate of flow of the effluent stream. Prior to analysis,
all samples taken for the composite shall be thoroughly mixed in, order for
the composite sample to be representat1ve of the effluent release.

A batch release is the discharge of 11qu1d wastes of a discrete volume.
Prior. to sampling for analyses,. each batch shall be isolated, and then
thoroughly mixed, by ‘a method described in the ODCM, 1o assure representat1ve

sampling.

A cont1nuous release is the discharge of 1iguid wastes of a nondiscrete
volume; e.g., from a volume of system. that has an- 1nput Flow during the

continuous release.

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, Ce-144. This 1ist does not mean that
only these nuc11des are to be detected and reported. Other peaks which are
measurable and identifiable, together with the above nuclides, and those
isotopes listed in Reg. Guide 1.21, shall also be identified and reported

Prior to ana]ys1s all samples taken for the composité shall be thoroughly

- mixed in order for the composite sample to be representat1ve of the eff1u=nt

release,

Administrative controls shall ensure that only one continuous release point
is discharging through a discharge path at any given time. The normal
cont1nuous release point via 2(3)RT-7821 is the turbine plant sump. , p

The fxrst sump when transferr1ng out1y1ng sumps sha]! be treated as a batch
release.

Sampling of this flow is not requ1réd it at least once per 31 days blowdown
bypass isolation valve (S2130IMU619 for Steam Generator 2E088, S21301MU618
for Steam Generator 2E089, S31301MU619 for Steam Generator 3E088 and

S31301MUB18 for Steam Generator 3E089) is verified locked shut.

S0123-0DCM
1-5 . Revision 0
02-27-07



1.0 LIQUID EFFLUENTS (Continued)

1 2 DOSE
SPECIFICATION
1.2.1 The dese or dose commitment to an individual from rad1oact1ve
materials in liquid effluents released, from each reactor unit,
from the site (see F1gure 1-2) shall be Timited:
a. During any-calendar quarter to less than or equal to 1.5 mrem
- to the total body and to less than or equal to 5 mrem to any .
grgan, and ‘ _
b. During any ca]endar year to Tess than or egual to 3 mrem to the

tota] body and to 1ess than or equal to 10 mrem to any organ.

_APPLICABILITY At a]] t1mes

ACTION:

a.

With calculated dose from the release of radicactive materials
in tiquid effluents exceeding any of the above limits, -in lieu
of any other report.required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification -Section
5.7.2 and LCS 5.0.104.2, a Special Report which identifies the
cause(s) for exceeding the limit(s) and defines the corrective
actions taken to reduce the releases and the proposed actions .,
to be taken to assure that subsequent releases will be in
compliance with Specification l 2.1,

SURVEILLANCE REQUIREMENTS

.1 Dose Calculation. Cumulative dose contributions from liquid

effluents shall be determined in accordance with Section 1.5 at
least ance per 31 days.

: 50123-~0DCM
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1.0 LIQUID EFFLUENTS = (Continued)

IQUID WASTE TREATMEN
SPECIFICATION _ ) .
1.3.1 . - The liguid radwaste treatment system shall be OPERABLE The .

1.3 L

appropriate portions of the system shall be used to.reduce the .
radioactive materials in liquid wastes prior to their discharge
when the projected doses due to the liquid effluent from the
site (see Figure 1-2) when averaged over 31 days, would exceed
0.06 mrem to the total body or 0.2 mrem.to any organ.

APPLICABILITY: At all times

a. W1th radwoactwve I1qu1d ‘waste be1ng d1scharged without
" treatment and in excess of the above Timits, in 1ieu of any
- other report reguired by Technical Specification Section 5.7.1
and LCS 5.0.104, prepare and submit to the Commission within 30
days pursuant, to Technical Specification Section 5.7.2 and LCS

5.0.104.2, a Special Report. which 1ncIudes the foIIow1ng B
1nformat1on E

1. Explanation of why liquid radwaste was being discharged
without treatment, identification of the inoperable
equipment or subsystems and the reason for inoperability,

2. Action(s) taken to restore the 1noperab1e equipment to
OPERABLE status, and

3. Summary description of act1on( ) taken to prevent a
recurrence, :

‘, SURVETLLANCE REQUIREMENTS

A

Doses dus-to 1iguid releases shall be proaected at least once per

.31 days, in accordance w1th Section 3.1

.,Dur1ng pIant operat1on (e1ther un1t in. Mode 1-4), the’ appropr1ate

portions of the 1iquid radwaste treatment system shall be
demonstrated OPERABLE by operating the liguid radwaste treatment
system equipment for at least 15-minutes at least once per 92 days
unless the 1iquid.radwaste system has been utilized to process
rad1oact7ve Viquid effluents diring the previous 92 days.: .

In plant shut-down {both units in Mode 5,6), the appropriate
portions of the liguid radwaste treatment system shall be
demonstrated OPERABLE by operating the liquid radwaste treatment
system equipment for at least 15-minutes prior to processing
Tiguids unless the appropriate 1iquid radwaste system has been
utilized to process radioactive 1iquid effluents during the

previous 92 days.

*
Per reactor unit

$0123-0DCM
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SITE BOUNDARY FOR LIQUID EFFLUENTS
- FIGURE 1-2

SAN DNOFRE KUCLEAR
GERERATING .STATION

NIA UNIT-2°& UNIT 3

O
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1.0 LIQUIB EFFLUENTS (Continued)
1.4 Lrouzo EFFLUENT MONITOR METHODS OF SETPOINT. CALCULATION

L1qu1d Radwaste Eff]uent Line Mon1tors prOV1de a]arm and automatic
term1nat1on of re1nase prior to exceedvng the concentrat1on Timits. . -
specified in 10CFR20, Appendix B, Table II, Column 2 at the release

point to the unrestricted area. To meet this specification and for the -
purpose of implementation of Specification I.1.1, the alarm/trip
setpo1nts for liquid effluent monitors and flow measurement devices are
set to assure that the following equation is satisfied: : :

R (1-1)
PR < MPC.. .
where: | ' ‘ S
C, = 'setpoint, representative of a radionuclide concentration for
the radiation monitor measuring the radicactivity in the waste-
effluent line prior to dilution and subsequent release, uCi/ml
R = permissible waste effluent flow rate at the radiation monitor .
Tocation, in volume per unit time in the same units as for F
F = dilution water flow in volume per unit time.
= 185,000 gpm per circulating water pump (4 total)*
= 17,000 gpm per saltwater pump (2 total)
* The design flowrate of each circulating water pump is
205,000 gpm. The value used in the determination of F takes
inté account factors such as frictional. Tosses, pump
inefficiéncy, and tidal flow, and provides reasonable
assurance that the radioactive release concentration is not
underestlmated
NOTE: Since the vaiues of R are much smaller than F, the term (F + R) in

equation (1-1) may be replaced by F.

_ , $0123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4 LIQUID EFFLUENT MONITOR METHODS QF SETPOINT CALCULATION ({Continued)

MPC;H = effect1ve eff1uent maximum concentrat1on perm1ss1b]e Timit
(uCi/m1) at the. release point to the unrestricted area for the

radionuclide mixture being released:

= ji F,
| wec,
where '
n = number of radionuclides identified in sample analysis
F, = fractional concentration of the i* radfonuc]ide as obtained by
sample analysis : '
MPC, = MPC of the i* radionuclide (10CFR20, App B, Table II,

Co?umn 2)

Administrative values are used to reduce each setpoint to account for
the potential activity released simultaneously from the following
release points: '

RWg15 = Radwaste Effluent discharge

SGgg-, = Unit 2 Steam Generator E-088

SCigs.., = Unit 2 Steam Generator E-089

SGas-s = Unit 3 Steam Generator E-088

SGgo_3 = Unit 3 Steam Generator E-089

B, = Unit 2 Blowdown Processing System
Neutralization Sump

B, = Unit 3 B]owdown Processing System
Neutralization Sump . -

T, = Unit 2 Turb1ne Piant Sump

T, = Unit 3 Turbine Plant Sump

Y =

NIA Yard Drain Sump

The sum of the administrative values is limited to 1.0 to ensure that
the total concentration from all release points to the plant discharge
will not result in a release exceeding the 1imits of 10CFR20,

Appendix B, Table IT, Column 2. The administrative values shall be
assigned such that: ' : :

(RWpgi3 + SGggp + SBgyp + SGggs + Sy + By + By + T, + Ty + Y) < 1.0,
The administrative values shall -be periodically reviewed based on actual
release data and revised as necessary.
S0123-0DCM
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1.0 LIQUID EFFLUENTS
BATCH RELEASE SETPOINT DETERMINATION

1.4.1

(Continued)

Thé Qa§té deﬁ'(R) and mbnitbf'sntboint (C,) are set to meet the
condition of equation (1-1) for the MPC Timit. The method by

STEP. 1:

=B+ 6+ 6+ 6 il )

whare:

it

u

“which this is ‘accomplished is as follows:

The isotopic concentration for each batch tank {or
sump) to be released is obtained from the sum of the

measured concentrations in the tank (or sump) as
determined by analysis.

(1-3)

total concentration in each batch. tank, uCi/ml

sum of the measured concentrations for each radionuclide,
i, in the gamma spectrum, excluding Xe-133, uCi/ml

groés alphé concentration determined in the previous
monthly composite sample, uCi/ml

Sr-89 and Sr-90 cancentrations as determined in the
previous quarterly composite sample, uCi/ml

H-3 concentration as determined in the previbus monthly
composite sample, or as measured in the sampTe taken
prior to release, uCi/ml

Fe-SS cdntéhtkation”a§"defErmined.in the previous
quarterly composite sample, uCi/ml

Xe-133 concentrat1on as determined by isotopic analysis,
uCi/ml

S50123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4.1  BATCH RELEASE SETPOINT DETERMINATION (Continued)

STEP 2: - The efféctng/MPG»(MPtgﬁ) for each batch tank (or sump)
~is. -determined using:

) ' o 1-4

e, - 1 | (1-4)

s (cﬁ/c] ) [ cs/c] 4_( ct/cJ . [ cu/c) . [ cFe/c]

| wpc | | mpc ) | mec,| | WRC,| | wPC,,
“where:
MPC,,,

MPC,, = the limiting concentrations of the appropriate

- MPC,, radionuciide from 10CFR20, Appendix B, Table II,
MPC;,, Column 2 .
MPC, |

NOTE: For dissolved or entrained noble gases, the concentration shall be
1imited to 2.0E-4 uCi/ml total activity.

STEP 3: The setpoint, C, (¢Ci/m1) for each batch release
radioactivity monitor may now be specified based on the
respective values of C, 2,C';, F, MPCyr and R to
provide compliance with the 1imits of 10CFR20, Appendix
B, Table 1I, Column 2.

STEP 4: : If the monitor reads in CPM, the setpoint may be

_ derived using. the applicable calibration constarnts
given in Table 1-3 to correspond to the-calculated
monitor limit C,, uCi/mi.

- _ 1-5
. (€,o 4Ci/n1) (1-3)
mx ~ (Cal. Const., uCi/cc/cpm)
S0123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4.1 BATCH RELEASE SETPOINT DETERMINATION (Continued)

1.4.1.1 ‘RADWASTE DISCHARGE LINE MONITOR (2/3RT 7813)

The value for Cm, the concentration limit at the detector, is
determined by using:

L s

Jem

where: | ‘
A
RW,5; = Radwaste Effluent discharge~administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)
C = Total concentration in each batch sample
_zfé‘ﬁ = total gamma jsotopic concentration, excluding Xe-133,
uCi/ml
R = typical- effluent release rate.

Values of R for each tank are as follows:

Radwaste Primary Tanks 140 gpm (per pump)
Radwaste Secondary Tanks 140 gpm (per pump)
Primary Plant Makeup Tank = 160 gpm {per pump) .
Condensate Monitor Tanks 100 gpm (per pump)

o onon

MPCe = from equation (1-4)

NOTE: If C, < 5,C',, then no release is possible. To increase C,, increase
the administrative value RW,,, and/or increase dilution flow F (by
running more dilution pumps in the applicable discharge structure),
and/or decrease the effluent flow rate R and recalculate C, using the
new RWgs. F, R as applicable and equation (1-6).

~ S0123-0DCM
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1.0

NOTE:

LIQUID EFFLUENTS (Continued)
1.4.1.2 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP FULL FLOW CONDENSATE

{2RT- 7817 3RT 78171

The value for C, (Unit 2) or C; (Unit 3), the concentration limit
at the Unit 2 or Unit 3 detector, is determined by using:

NG - @
(R) (C/Mpceff) - -
L BIBE) | a-8
R/ (C/MPCm)
where
£, .= instantaneous concentration‘at detector 2RT-7817 in uCijec
G5 = instantanéous concentration at detector 3RT-7817 in uCi/cc
B, = Unit 2 BPS Neutralization Sump administratjve value
| B, = Unit 3 BPS Neutralization Sump administrative value
F dilution wéfer flow in volume per unit time

185,000 gpm per circulating water pump (4 total)
17,000 gpm per saltwater pump (2 total)

non on

zicfw = total gamma isotopic concnntrat1on, exc]ud1ng Xe-133,
uCi/ml, (STEP 1)

R = Typical release flow rates: o
BPS Neutralization Sump = 500 gpm
FFCPD High Conductivity Sump = 500 gpm
FFCPD Low Conductivity Sump = 600 gpm
FFCPD Holdup Tank = 1000 gpm

£ = total concentration in each batch sample, uCi/ml

MPCere- = value of MPCy; from equation (1-4) for the sample analysis

If G, or C; < 3,C';, then no release is possible. To increase C, or C,
increase the administrative value B, or B;, and/or increase dilution
flow F (by running more dilution pumps), and/or decrease the effluent
flow rate, R, and recalculate C, or C; using the new B, or B;, F, R as
applicable and equation (1-7) or (1-8).

S0123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2 CONTINUOUS RELEASE SETPOINT DETERMINATION

The waste flow (R) and mon1tor setpo1nt (C,) are set to meet the
' -cond1t1on of equation (1-1) for the effective MPC ( MPCeH) Timit.

The method by which this. s accomp11shed is as follows:

STEP 1: The jsotopic concentration for the continuous releases
are obtained for each ralease stream (steam generator
blowdown, steam generator blowdown bypass, blowdown
processing system neutralization sump, turbine plant -
sump, and yard drain sump) from the sum of the
respective measured concentrations as determined by

analysis: .
C = (;:1 c'Yi) + (ca) AR AR Cre) * o) N (1-3)
where:
C = totaT'concenﬁration (uCi/ml)

zC'y = total gamma activity associated with each radionucltide, 1,
in the weekly composite analysis for the release stream,
‘excluding Xe-133, uCi/ml

Co = total measured gross alpha concentration determinad from
the previous monthly composite analysis for the release

stream, pCi/ml

C, = total measured concentration of Sr-89 and Sr-90 as
determined from the prevwous quarterly composite analysis
for the re]ease stream, wa/m]

C, = total measured H-3 concentration determined from the
~ previous weekly or monthly composite analysis for the
release stream, uCi/ml

Ce = total Fe-55 concentration as determined in the previous
quarterly composite sample for the release stream, uCi/ml
- G = Xe-133 concentration as determined by isotopic analysis,
[.lC]/l‘lﬂ i
‘ S0123-0DCM
1-15 Revision O

02-27-07°



1.0 LIQUID EFFLUENTS
CONTINUOUS RELEASE SETPOINT DETERMINATION (Continued)

1.4.2

STEP 2:

MPCyry =

CPM_ =

max

{Continued)

~ The effect1ve MPC (MPCeH) for each release’ strﬂam .

(steam generator biowdown, bTowdown process1ng system
neutralization sump, turbine plant sump, or NIA yard
drain sump) is determined using:

1 . (1-4)

[ CaC] [ese) [ c/C C../C
2ol |t e T T Tec) T,

the Timiting concentrat1ons of the.appropriate
radionuclide from lOCFRZO Appendix B; Table 1I,

Column 2

The setpoint, C, {(uCi/ml) for each continuous release
radicactivity monitor may now be specified based on the
respective values of C, £,C'y;, F, MPC4, and R to
provide compliance with the limits of 10CFR20;

Appendix B, Table II, Column 2.

If the honitor reads in CPM, the setpoiht may be
derived using the applicable calibration constants
given in Table 1-3 to correspond to the caTcu1ated

moniter Timit C,, wCi/ml.

(€, uCi/nl) (1-5)
(Cal. Const., uCi/cc/cpm)
. . 50123-0DCM
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1.0 LIQUID EFFLUENTS

NOTE:

1.4.2.1

(Continued)

BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP_DISCHARGE LINE |

:,MONITORS (ZRT 7817 3RT 7817)

The valie for C (Un1t 2) or C3 (Unit 3)»'fhé-épncénffaffbh'iiﬁff
at the Unit 2 or Unit 3 detector, is determined by using:

MPC,

By () (5.0 ) (1-7)
(R) (C/MPC,pe) ' S ‘
B0 ') e

R EMPCe)

" 1 u

insténtaneous concentration at detector 2RT-7817 1in uCi/cc
instantaneous concentration at detector 3RT-7817 in uCijcc

Unit 2 Blowdown Processing System Neutralization Sump
administrative value

Unit 3 Blowdown Processing System Neutra?1zat10n Sump
administrative value :

dilution water flow in volume per unit time

+185,000 gpm per circulating water pump (4 total)

17,000 gpm per saltwater pump (2 total)

tota] gamma isotopic concentrat1on, exc]udvng Xe-133,
uC1/m], (STEP 1)

effluent flow rate, gpm, (STEP 1), (maximum of 500 gpm)
total concentration, pCi/ml

value of MPC.; from eguation (1-4) for the sample analysis

If ¢, or Gy = 2,C';, then no release is possible. To increase C, or C,,

increase the adm1nlstrat1ve value B, or B;, and/or increase d11utwon
flow F (by running more dilution pumps), and/or decrease the effluent
flow rate, R, and recalculate C, or C; using the new B, or B;, F, R as
applicable and eguation (1-7) or (1-8).

. S0123-0DCM
1-17 ' Revision 0
' 02-27-07



1.0 LIQUID EFFLUENTS (Continued)

STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE MONITORS
(2RT- 6753 ZRT 6759 3RT 6753 3RT 67591 '

1.4.2.2

The value for Cﬁz, Css.25 C593 or CQQ, the concentrat10n Timit at -

where:

CSQ -2
C53-2
C59-3
C 53-3
SGas.o
SBas.,
SGap.s

SGBS~3

‘the Unit 2 or Unit 3 detectors, is determined by using:

(S6gs-2) ) (5:C* 1) | | (1-9)

(R) C/MPC,e)

(SGys.) (F) (2:C",) | | (1-10)

) PC,

- (SGgg.5) (F) (5,C' 1) (1-11)

(R) C/MPC5q) -

(S6a.5) (F) (2:C" ) | - (1-12)

(R) (C/Mpceﬂ,)

= instantaneous concentration at detector 2RT-6759 in uCi/mi

= instantaneous concentration at detector 2RT-6753 in uCi/ml

instantaneous concentration at detector 3RT-6758 in uCi/mi

= 1nstanfaneous concentration at detector 3RT-6753 in uCi /ml

"

o 1

[

Unit 2 E0B8 Steam Generator Blowdown administrative value
Unit 2 E089 Steam Generator Blowdown administratiyé value
Unit 3 E088 Steam Generator Blowdown administrative value
Unit 3 5089 Steam Generator Blowdown administrative value
dilution wéter flow in volume per unit time

185,000 gpm per circulating water pump (4 total)
17,000 gpm per saltwater pump (2 total) '

S0123-0DCM
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- 1.0 LIQUID EFFLUENTS _(Continued)
1.4.2.2  STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE MONITORS -

NOTE:

lZRT 6753; 'RTu6759‘ 3RT 6753 3RT 6759) (Cont1nued)

il = vtota1 gamma 1sotop1c concentrat1on, exc1ud1ng Xe 133
pCi/ml, (STEP 1)

R = maximum blovdown bypass- effluent flowrate per steam
generator, -200 gpm, (STEP 1}

C = total concentration, uCi/ml

/)

value of MPCeff from equat1on (1-4) for the sample

MP Ceff
~analysis

If Coszs Cisps Coogs OF Ciy < I,C' (for the respective steam generatar),
then no release is possible. To Increase Csszs Caszs ~Cosg O Cge
increase the adm1n1strat1ve Value SGWJ, SGgozs SG%_3 or: SGB$3, and/or ‘
increase dilution flow F {by running more dilution pumps), and/or
decrease the effluent flow rate R and recalculate Cypops Cips Cpgs OF Cgg
using the new values of SGWQ, SGasps SBgo.s OF SGgss F, R as applicable
and equation (1-9), (1-10), (1-11) or (1-12}.

S0123-0DCM
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1.0 LIQUID EFFLUENTS (Continued) _
1.4.2.3 TURBINE PLANT SUMP MONITORS (2RT-7821. 3RT-7821)

The va?ue for Cz (Unit 2) ‘or Cs- (Un1t 3) the concentrat1on Timit
at the Unit 2 or Unit 3 detector, is determined by using:

Weke) 019
2T R fe/mrC,y) |

0 ey ~ e
P (R) {e/MPC ) _

where
Cs = 1instantaneous concentration at detector 2RT-7821 4in.uCi/cc
Cy = instantaneous concentration at detector 3RT-7821 in uCi/cc
T, = Unit 2 Turbine Plant Sump administrative value
T, = Unit 3 Turbine Plant Sump administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)
z,L',; = total gamma isotopic concentration, excluding Xe-133,
uCi/ml, (STEP 1)
R = effluent flow rate, gpm, -(STEP 1), typically flow rate:
= 100 gpm (per pump)
C = total concentration, uCi/mI

MPC. = value of MPC,, from eguation (1-4) for the sampfé analysis

NOTE: If C, or { < 5,04, then no release is possible. To increase G, or
increase the adm1n1strat1ve value T, or T;, and/or increase dilution
flow F (by running more dilution pumps), and/or decrease the effluent
flow rate, R, and recalculate C, or C; using the new T, or Tg, F, R as

applicable and equation (1-13) or (1-14).
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2.3

TURBINE PLANT SUMP MONITORS KZRT 7821 3RT~ 7821) (Cont1nund)

Use of & temporary dvscharge path from the Turb1ne P]ant bump is -

- allowed prov1d1ng the radiation monitor, 2(3)RT-7821, is in service

and the normal dxscharge path is used concurrently. Temporary
pumps facilitate faster discharge when draining the condenser to
the outfall via this pathway. The following conditions shall be
met: ' . ‘

a. The release permit shall account for the entire volume of
water discharged from the Turbine Plant Sump.

b. The alarm setpo1ht for the monitor shall -be adjusted to take
into account the entire discharge flow through both the
normal and temporary paths.

T t. Procedures shall require the immediate -termination: of the -
discharge via the temporary path if ‘the monitor on - ‘the
normal path alarms.
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1.0 LIQUID EFFLUENTS (Continued)

NOTE:

1.4.2.4

NIA YARD:DRAIN SUMP_MONITOR (RT-2101)

 There ﬁs'oné Yard Drain Sump on site, located in the North. -

Industrial Area.” It can be.released through either the Unit 2 or

‘Unit 3 outfall., The same radiation monitor is used for either

outfall.

The value for Cyy, the concentration limit at the detector, is
determined by using:

SRLLCS | =
Yos @@mmm) : -

where:
Cyns 1nstantaneous toncentration dt detector RT-2101 in uCi/mi
Y = NIA Yard Drain Sump adminiétrative value
F = dilution water Tlow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater-pump (2 total)
z,{',; = total gamma isotopic concentration, uCi/mi, (STEP 1)
R = effluent flow rate, gpm, typical flow rates:
= 2300 gpm or 4100 gpm
C = total concentration, uCi/ml

MPCﬁf‘E value of MPCQ&,onm equation (1-4) for the sample analysis

If Cys < 2,C'5» then no release is possible. To increase Cyy, increase
the administrativé value Y, and/or increase dilution flow F .(by running
more dilution pumps), and/or decrease the effluent flow rate, R, and

recalculate Cyy using the new Y, F, R as applicable and equation (1-15).

S0123~0DCM
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TABLE 1-3

i

Liquid Effluent Radiation Menitor Calibration Comstants @

- (uCi/ec/cpm)
'MONITOR  Co-60 Ba-133 Cs-137
2RT-6753 20768 '1.90E-8
2RT-6759 |  L.ooe-s 1.90E-8
- 3RT-6753 | 1.926-8 -~ 1.92E-8
3RT-6759 | 1.98E-8 1.97E-8

) This table provides typical (¢ 20%) calibration constants for the liguid
effluent radiation monitors, ‘
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1.0 LIQUID EFFLUENTS (Continued)
1.5 DOSE CALCULATION FOR LIOUID EFFLUENTS

The Tiquid releases considered in the following dose calculations are
described in Section 1.4. The dose commitment to an individual from =
radioactive materials in 1iguid effluents released to unrestricted areas.
are calculated for the purpese of implementing Specification 1.2.1 using
the following expression,

" (1-16)

D, = zfA, =zt ¢ F
where:
A;; = Site-related adult ingestion dose commitment factor to the

it

total body or an organ, t, for each identified principal gamma
and beta emitter, i, from Table 1-4 in mrem/hr per uCi/ml.

C;; = average concentration of radionuclide, 1, in the undiluted
liquid effluent during time period, At;, in uCi/ml.

D = dose commitment to the total body or an organ, T, from the
Tiguid effluent for the time period, At,, in mrem.

F = near field average dilution factor {actually mixing ratio) for
C;; during the time period, At,. This factor is the ratio of
the maximum undiluted liquid waste flow during time period,
At;, to the average flow from the site discharge structure fo
unrestricted receiving waters,

[ “maximum 1iquid radioactive waste f1ow )

or: discharge structure exit flow

at; = length of the j* time period over which €y and F; are averaged
for all liguid releases, in hours.
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TABLE 1-4

DOSE COMMITMENT FACTORS®, A,

1-25

~(mrem/hr per-pCi/m) - o -
Radio- Total | ~ - A o
nuclide {  Bone Liver | . Body. | Thyroid | Kidney | Lung: | GI-LLI
H-3 2.82E-1 2.82E-1 2.82E-1 | 2.82F-1| 2.82F-1 | 2.82E=1
Na-24 4.57E-1 4 .57E-1 4.57E-1 4,57E-1 4.57E-1 4 ,57E-1 4,57E~1
{r-51 5.58E+0 | 3.34E+0 | 1.23E+0 | 7.40E+0 1.40E+3
Mn-54 7.06E+3 1.35E+3 2.10F+3 | 2.16E+4
Mn=56 - | - . 1.788+2 | 3.15E+] 2.26E+2 5.67E+3
Fe-55 5.11E+4 3.53E+4 || 8.23E+3 ' 1.97E+4 | 2.03E+4
- Fe-59. .- 8.06E+4 |- 1.90E+5 | 7.27E+4 - C5.30E+4. | 6.32E+5
Co-57 S 1.42E+2 2.30E+2 S 3B9E+3 |
L6-58 6.03E+2 1.35E+3 1.22E+4
Co-60 S 1.73E+3 3.82E+3 3.25E+4
CloCu=B4 o ) 2.14E+2 |- 1.01E+2 5.40E+2 . }.1.83E+4
Zn-65 1.61E+5 | 5.13E+5 2.32E+5 3.43E+5 |- | 3.23E45
Br-84 - - | 9.39E-2 ' . 7.37E-7
Rb-88 . 1.79E+0 | 9.49F-1 2 4TE=11
Sr-89 4,99E+3 1.43E+2 8.00DE+2
Sr-90 1.23E+5 3.01E+4 3.55E+3
Sr-91 0.18E+1 3.71E+D 4.37E+2
Sr-92 3.48E+] 1.51E+0 6.90E+2
Y-90 . 6.06E+0 1 1.63E-1 6.42E+4
Y-9Im | 5.73E-2 2.22E-3. 1.68E-1
- Y-92 | 5.32E-1 .o ] 1.56E-2 : - 9.32E+3
Zr-95. - | 1.89E+1 5.11E+0 | 3.46E+0 8.02E+0 1.62E+4
| Zr=97 | 8.81E-1 1.78E~1 "] 8.13E-=2 . 2.68E-1 U 5.51EHA
CND=95 i 1L B4E0. L1 03E+0: | 5L BTEST ) e o o [ 1L0TERD. o)L bL22E+3
Nb-25m 1.84E+0 | 1.03E+0 | 5.51E-1 . - 1.01E+0 T 6.22EF3
Nb~97 - 1.55E-2 | 3.91F-3 | 1.43E-3 4.56E-3 1.44E+1
Mg-99 - 1.28E+2 | 2.43E+1 2.89E+2 . 2.96E+2
Tc-99m 1.30E-2 | 3.66E-2 | 4,66E-1:4-: -~ 5.56E-1 { 1.79f-2 2.17E+1
NOTE: where no value is given, no data are available.
* Source: Reg. Guide 1.109, Table E-11, Table A-1
' USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology:  USNRC NUREG-0133, Section 4.3.1
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(Continued)

DOSE COMMITMENT FACTORS*; Ay, -
(mrem/hr per uCi/ml)

Radio- ) Total )
nuclide Bone Liver Body Thyroid | Kidney Lung GI-LLI
~ Ru-103 1.07E+2 S 4. 60F+1 : 4.07E+2 1.25E+4
Ru-106 1.59E+3 2.01E+2 3.06E+3 1.03E+5
Ag-110m 1.42E+3 1.32E+3 7.82E+2 | - 2.59E+3 5.37E+5
Sn-113 ¢ . - : 2.26E+5
Sn=117m , : : 2,2b6E+5
Sb-124" | 2,76E+2 |. 5.22E+0 | 1.09F+2 { 6.70E-1 - 2.15E+2 |- 7.B4E+3
Sb-125- 1.77E+2 | 1.97E+0 | 4.20F+1 | 1.79E-1 ©1.36E+2 | 1.94E+3 -
Te~129m | 9.31E+2 | 3.47E+2 | 1.47E+2 | 3.20E+2 | 3.89E+3 " 4,69E+3
Te-132 2.04E+2 1.32E+2 | 1.24E+2 | 1.46E+2 1.27E+3 6.24E+3
T I-131 2. 18E+2 | 3.12E+2 | 1.79E+2 | 1.02E+5 |. 5.35E+2 8.23E+1
I-132. 1.06E+1 | 2.85E+1 | 9.96E+0 | 9.96E+2 | 4.54E+] 1 5.35E+0
I-133 7.45E+1 | 1.30E+2 | 3.95E+1 | 1.90E+4 | 2.26E+2 L 1.16E+2-
[-134 5.56E+0 | 1.51E+1 | 5.40E+0 | 2.62E+2 | 2.40E+1 . 1.32E-2
1-135° 2.32E+1 | 6.08E+1 | 2.24E+1 | 4.01E+3 | 9.75E+1 6.87E+1
Cs-~134 6.84E+3 1.63E+4 1.33E+4 5.27E+3 1.75E+3 | 2.85E+2
Cs-136 7.16E+2 | 2.83E+3 | 2.04E+3 1.57E+3 | 2.16E+2 | 3.21E+2
Cs-137 8.77E+3 | 1.20E+4 | 7.85E+3 4.07E+3 1.35E+3 | 2.32E+2.
Cs-~138 6.07E+0 | 1.20E+1 | 5.94F+0 8.81E+0 | 8.70E-1 | 5.12E-5
Ba-139 7.85E+0 | 5.59E-3 | 2.30E-1 5.23E-3 | 3.17E-3 | 1.39E+1
Ba~140 | .1.64E+3 | 2.06E+0 | 1.08E+2 7.02E-1 | 1.18E+0 | 3.38E+3
La-140 | 1.57E+0 | 7.94E-1 | 2.10E-1 5.83E+4
Ce-141 | 3.43FE+0 | 2.32F+0 | 2.63E-1 1.08E+0 8.86E+3
“Ce-143: | 6.04E-1-|" 4.46E+2 | 4.94E-2 - 1.97E-1. | | 1.67E+4
Ce-144 1.79E42 | 7.47E+1 | 9.59E+0 4. 43E+1 | 6.04E+4
Nd-147 3.96E+0 | 4.58E+0 | 2.74E-1 2.68E+0 2.20E+4
W-187 9.16E+0 | 7.66E+0 | 2.68E+D , 2,51E+3
Np-239 | 3.53E-2 | 3.47E-3 | 1.91E-3 |- - ] 1.08E-2. y. 7. 11E+2
NOTE: where no value is given, no data are available.
* Source: Reg. Guide 1.109, Table E-11, Table A-1
o USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology: USNRC NUREG-0133, Section 4.3.1
’ S0123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)

1.6 Represenfative Sampling

Pr1or to samp11ng of & batchi re]ease, each batch sha]] be thoroughly
mixed to assure representative sampling in accordance with the
requirements of Regulatory Guide 1.21 and NUREG-0800, Section 11.5. The
methodology for mixing and sampling is described in S0123-I111-5. 23
"Generating Effluent Release Permits Using The Vax Computer® and
S0123-111-5.2.23, “Units 2/3 Liquid Effluents”. :

: S50123-0D{M
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2.0 GASEDUS EFFLUENTS
2.1 DOSE RATE
SPECTFICATION
2.1.i' The dose rate in}unrestriéted areés due to radioactive
' materials released in gaseous effluents from the site (see

‘ Figufe 2-2) shall be 1imited to the following:

a. For noble gases: Less than or equal to 500 mrem/yr to the
total body and Jess than or equal to 3000 mrem/yr to the sk1n,

and

b. For all rad1o1od1nes, tr1t1um and for alt rad1oact1ve materials
in particulate form with half Tives greater than 8 days: Less
than or equal to 1500 mrem/yr to any organ.

APPLICABILITY: At all times --

ACTION:

a. MWith dose rate(s) exceeding the above limits, immediately
decrease the releaseé rate to within the above limit(s).

SURVETLLANCE REQUIREMENTS

.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above limits in accordance with
Section 2.7.

.2 The dose rate due to radioiodines, tritium and radioactive
materials in particulate form with half lives greater than
8 days in gaseous effluents shall be determined to be within the
above 1imits in accordance with Section 2.7 by obtaining. .
representative samples and performing analyses in accdrdance with
the sampling and analysis program specified in Table 2-1.

S0123-0DCM
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-TABLE 2-1

‘ RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
Gaseaus S Mindmum Type of Lower Limit. . |
Release Sampling Analysis Activity of Detection
Type. Freguency Freguency Analysis (uCi/m1)®
Batch P - P Principal Gamma Emitters? 1x10"
Waste Gas Each Tank  Each Tank - :
Decay Tank Grab Sample
Continuous * * 'Principa1 Gamma Emitters? 1x10%
| * * Tritium 1107
: W I-131 - 1x107
Continuous® Charcoal - o
- Sampler Sample 1-133 1x101°
_ | y
Continuous™ Particulate Principal Gamma Emitters® - 1x10°%
Sampler Sample (I-131 and Others) S -
. M
Continuous™ Composite Gross Alpha 1x10™%
- Sampler Particulate
' Sample
Continuous™ Composite Sr-89 and Sr-90 1x10°H
Sampier Particulate :
Sample
Continuous™ Noble Gas Noble Gases 1x10°¢
Monitor Monitor Gross Beta or Gamma

CONTINUOUS PATHHAYS:

_Containment Purge -
Containment Purge -
Condenser Air Ejector

Plant Vent Stack

South Yard Facility

*Sampling - frequencies for noble

gases and tritium are:

420 ¢ Each Purge®*

8" :  Monthly Grab®
:" Monthly Grab®

Weekly Grab®*®

Particulate and Iodine

sampling only®

2-2
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TABLE 2-1 {Continued)

TABLE NOTATION

a. The LLD is the smallest concentration of radiocactive mauer1a1 in a.sample
that will be detected With 95% probab111ty with ‘only 5 probabiivty of
falsely concluding that a blank observat1on rnpresents a “real" swgna1

For a particular measurement system {(which may include radioCﬁemica1
separation): :
' 4.66 s,

EeVe2.22x10°«Ysexp (-2at) N

LLD =

. where:

LLD is the "a pfdorw" Tower 1imit of detection as defined above (as
microcurie per unit mass or vo]ume) _

s, 15 the standard dev1at1on of the background count1ng rate or of the
counting rate of a blank sample as appropriate (as counts per minute),

E is the counting effﬁcienCy;(as counts. per transformation),

V is the sample size (in units of maés.or vbluma),

2.22 x 10° is the number of transformations per minute per microcurie,

Y is the fractional radiochemical yield (when applicabie),

A is the radioactive decay constant for the particular radionuclide, and

At s the elapsed time between midpoint of sample collection and time of
counting (for p1ant effluents, not environmental samples). -

The value of s, used in the calculation of the LLD for a particular
measurement system shall be based on the actual observed variance of the
background counting rate or of the counting rate of the blank samplas (as
appropr1ate) rather than on an unverified theoretically predicted var1ance

.Typ1ca1 values of E, V, Y and at should be used in the ca1cu1atvon

It should be recognized that the LLD is defined as an & priori (before the
fact) 1imit representing the capability of the measurement system and not as

a posteriori (after the fact) Timit for a particular measurement.*

*For a more complete discussion of the LLD, and other detection limits, see the
following:
(1) HASL Procedures Manual, HASL-300 (revised annually).
(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative
Determ1nat1on - Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968).
(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques,”.
Atlantic R]Chfier Hanford Company Report ARH-2537 (June 22, 1972).

S0123~0DCM
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TABLE 2-1 {(Continuad)
TABLE NOTATION

* Analyses shall also be performed on the affected unit-and plant vert stack . ..

following shutdown, startup, or’a THERMAL POWER change exceeding. 15:percent
of “the RATED THERMAL POWER within a l-hour period. . This reguirement .does. not
apply if: (1) analysis shows that the DOSE EQUIVALENT I-131 corcentration 1in
the reactor coolant has not increased more than a factor of 3; and (2) the
noble gas monitor shows that effluent activity has not increased more than a

factor of 3.

Tritium grab samples shall be taken at Teast once per 24 hours when the
refueling canal is flooded. ’ :

(i) Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after removal from

sampler): © 0 ot T e

(i1) Sampling shall also be performed on the affected unit and plant vent
stack at least once par 24 hours for at least 7 days following each
shutdown, startup, or a THERMAL POWER change exceeding 15 percent. of .
RATED THERMAL POWER in 1 hour and analyses shall be completed within 48
hours of changing. This requirement does not apply if: (1) analysis
shows that the DOSE EQUIVALENT I-131 concentration in the reactor
coolant has not increased more than a factor of 3; and (2) the noble gas
monitor Shows that effluent activity has not increased more than a
factor of 3. When samples collected for 24 hours are analyzed, the
corresponding LLDs may be increased by a factor of 10. This requirement
is not applicable to the South Yard Facility. ' .

Tritium grab samples shall be taken at least one per 7 days from the
ventilation exhaust from the spent fuel pool area, whenever spent fuel is in

the spent fuel pool.

The. ratio of theksamp]e flow rate to the sampled stream flow rate shall be
known for the time period covered by each dose ar doseé rate calculation made
in accordance with Specifications 2.1, 2.2, 2.3.

The principal gamma emitters for which the LLD specification applies‘
exclusively are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m,
Xe-135, and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60;
In-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions.
This 1ist does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable ‘and identifiable, together with
the above nuclides, shall also be identified and reported.

Radicactive airborne effluents only. expected to be particulate and fodine.

50123-0DCM
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2.0 GASEQUS EFFLUENTS (Continued)

2.2 DOSE - NOBLE GASES

SPECIFICATION

1 2.2.1

The air dosD due to nobIn gasns reIeased in gaseous efTIuents,
from each reactor unit, from the site (see Figure 2-2) shall be

limited to the. foIIow1ng

During any calendar guarter: Less than or egual to 5 mrad for

gamma radiation and less than or equal to 10 mrad for beta
. radiation and,

During any calendar year: Less than or equal to 10 mrad for
gamma radiation and less than or egual to 20 mrad for beta

rad1at10n

APPLICABILITY. At all t1mes

ACTION:

a.

With calculated air dose from radicactive noble gases in
gaseous effluents exceeding any of the above limits, in Tieu of
any other report required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification Section
5.7.2 and LCS 5.0.104.2, a Special Report which identifies the
cause(s) for exceeding the 1imit{s) and defines the corrective
actions taken to reduce releases and the proposed corrective
actions to be taken to assure that subsequent releases will be
in compliance with Specification 2.2.1.

SURVEILLANCE REQUIREMENTS

.1 Dose Calculations Cumulative dose contributions for the current

calendar quarter and current calendar year shall be determined in-
accordance with Section 2.8 at least once per 31 days.

, S0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.3 _DOSE - RADIOIODINES RADIOACTIVE MATERIALS IN PARTICULATE FORM AND

The dose to an tndividual from tritium, radiojodines and
radicactive materials in particuiate form with half-Tives
greater than 8 days in gaseous effluents released, from each
reactor unit, from the Site (see Figure 2-2) sha]] be 11m1ted

to the fo1]owing:-

DuringAany calendar quarter: Less than or egual to 7.5 mrem to
any organ and, V

* During any caTendar year:: ~Less than or equal to 15 mrem to ény

organ.

APPLICABILITY: At all times

ACTION:

de

With the calcu]ated dose Trom the re1ease of tritium,
radioiodines, and radioactive materials in particulate form,
with half 1ives greater than 8 days, in gaseous effluents
exceeding any of the above limits, in lieu of any other report

required by Technical Specification Section 5.7.1 and LCS

5.0.104, prepare and submit to the Commission within 30 days
pursuant to Technical Specification Section 5.7.2 and LCS
5.0.104.2, a Special Report which identifies the cause(s) for
exceeding the 1imit and defines the corrective actions taken to
reduce releases and the proposed actions to be taken to assure
that subsequent releasés will be in compliance w1th
Specification 2.3.1.

SURVETLLANCE REOUIREMENTS

Jd Dose Calculations Cumulative dose contributions for the current

calendar guarter and current calendar year shall be determined in
accordance with Section 2.8 at Teast once per 31 days.

50123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2 4 uASEOUS RADWASTE TREATMFNT

SPECIFICATION

2.4.1

a‘

ACTION:

The GASEOUS RADMASTE TREATMENT SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM shall be operable. The appropriate

‘portions of the GASEOUS RADWASTE TREATMENT SYSTEM shall be used

to reduce radioactive materials in gaseous waste prior to their
discharge when the projected gaseous effluent air doses due to
gaseous effluent releases from the sité (see Figure 2-2), when
averaged over 31 days, would exceed 0.2 mrad for gamma :
radiation and 0.4 mrad for beta radiation. The appropriate
portions of the VENTILATION. EXHAUST TREATMENT SYSTEM shall be
used to reduce radioactive materials in gasedus waste prior to

their. d1scharge when the projected doses due to gaseous

effluent releases. from the site (see Figure 2- 2) ‘when averaged
over 31 days would exceed 0.3 mrem to any organ.*

APPLICABILITY: At all times

With gaseous waste be1ng d1scharged w1thout trnatment and in
excess of ‘the above 1imits, in liey of any other report
required by Technical Specification Section 5.7.1 and LCS
5.0.104, prepare and submit to the Commission within 30 days,
pursuant to Technical Specification Section 5.7.2 and LCS
5.0.104.2, a Special Report which includes the following

information:

1. ExpTanat1on of why gaseous radwaste was being discharged
without treatment, identification of the inoperable
equipment or subsystems and the reason for inoperability,

2. Action(s) taken to restore the inoperable eguipment to

OPERABLE\status, and

3. Summary descr1pt10n of action(s) taken to prevent i
recurrence.

SURVETLLANCE REQUIREMENTS -

.1 Doses due to gaseous releases from the site shall be projected at
Teast once per 31 days, in accordance with Section 3.2.

“These doses are per reactor unit.

S0123-0DCM
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2.0 GASEQUS EFFLUENTS (Continued)

2.4 GASEOUS RADWASTE TREATMENT (Continued)

SURVEILLANCE REOUIREMENTS (Continued)

2.4.1.2

'Dur1ng pTant operat10n (Modes 1. 4) tha appT1cabTe port1ons of the :

GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST TREATMENT -
SYSTEM shall be demonstrated OPERABLE by operatifg the GASEOUS '
RADWASTE TREATMENT SYSTEM equipment and VENTILATION EXHAUST
TREATMENT SYSTEM equipment for at Teast 15 minutes, at least once
per 92 days unless the appropriate system has been utilized to .

‘process radicactive gaseous effluents during the previous 92 daysi

n plant shut-down (Mode 5, 6), the applicable portions of the .

GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST- TREATMENT

SYSTEM shall be demonstrated OPERABLE by operating the GASEOUS
RADWASTE. TREATMENT SYSTEM equipment: and VENTILATION EXHAUST

‘TREATMENT SYSTEM equipment for at least 15-minutes prior ‘to

processing gases unless the appropriate gaseous radwaste system has
been utilized to process radioactive gaseous effluents during the

previous 92 days.

$0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

Cdgt -

det

2.6.

Mnthods of Ca1cu1at1on for Gaseous Eff1uent Manitaor Setgo1nt

”' are used to.reduce each setpoint toaccount for -
”1v1ty reTeased s1mu1taneous¥y from the: fol]ow1ng

the  oteht1al
release points:

P]ant Vent Stack

PVS =

CAE = Condenser Air Ejector
CP = C(ontainment Purge

SY = South Yard

WG = ‘Waste Gas

The sum of the administrative vatues is limited to 1.0 to ensure that
the total concentration from all release points on site to the
“environment will not result in a release exceeding the limits of
Specification.2.1.1, . The sum total of all these adm1n1strat1ve valuns

for the s1te shall be 1ess ‘thanor nqua1 to 1 0

The adm1n1strat1ve values sha?] be per1od1ca]1y rev1ewnd based oh actua1
release data and revised as necessary.

- 2.6.1 PLANT VENT. STACK - 2/3RT 7808 ZRT 7865 1, - 3RT 7865 T

For the purpose of 1mp]em°ntatwon of Spnc1f1cgt10n 2 1.1, the
alarm setpoint Tevel for noble gas monitors is based -on the
gaseous effluent flow rate and the meteorclogical dispersion

factor,

Total Body

The concentrat1on at the detector corresponding to a
500 mrem/yr total body dose rate at the exclusion area boundary

13 determined by:
(2-1)

(PVS) | 2120 cfn_ (500 mren/yr){10 m/cc)
mi/sec) .

: — vl
VI = [, mrem/yr)| Y
(f1OW»nate,.cfn0&/Q; sec/m ) }:-¥:K1gr\,u‘;3 el
cpli/m J )
Skin
-The concentration at the detector correspond1ng to a
-+ 3000 mrem/yr sk1n dose rate at the exclusion area boundary is

determined by: -
cfm (2-2)

(PVS) [2120 (3000 mrem/yr){(107°m®/cc)

m¥/sec

~ - c,
(Flow rate, cfm){t/Q, sec/m?) YL +lam, mrem/yr i
: oL . ‘ #m/ms Cto‘c
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2.0 GASEDUS EFFLUENTS

2.6.1

»(Continued)

PLANT VENT STACK - 2/3RT -7808, 2RT-7865-1, 3RT-7865-1

(Cont1nued)

where:

Cde‘t

PVS

. Ctot

flow rate

2120
500 mrem/yr

3000 mrem/yr

X/Q

n

i

the it

the instantaneous concentration at the
detector, uCi/cc

an.administrative value used to account for
potential activity from other gaseous release
pathways, typically 0.38.

total body dose convers1on factor from

Table 2-4 for the it

gamma emitting noble gas,
mrem/yr per uC1/m -

skin Dose Convers1on Factor Trom Tab1e 2 4. for
the 1*" noble gas, mrem/yr per uCi/m’

air Dose Converswon Factor from Table 2-4 for
" noble gas, mrem/yr per pCijm* .

conversion factor to convert gamma air dose to
skin dose :

concentration of the i noble gas as determined
by sample analysis, uCi/cc

total concentration of noble gases as

determined by sample analysis, pCi/cc = 5,C;

total ?1ant vent stack flow rate, cfm,
typically 164,000 cfm

conversion constant, cfm per m'/sac

total body dose rate 1imit, as spec1f1ed by

'Spec1f1cat10n 2.1.1.a

skin dose rate 1imit as spec1f1ed by -
Specification 2.1.1.a

historical annual average dispersion factor for
any landward sector, sec/m
4.8E-6 sec/m’

S0123-0DCW
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.1.1 Maximum Permissible Alarm Setpoint for 2/3RT-7808, ZRi 7865~1
and 3RT 7865 1

The sma]]er of the va]ues of Coue from nqua’mons (2-1) and (2-2)
shall be used to determine the maximum permissible monitor

alarm setpoint.

The maximum release rate (uCi/sec) for Plant Vent Stack
Monitors is determined by converting the concentration at the
" detector, C4, (uCi/cc) to an equivalent release rate in
uCi/sec, as follows: :

A o (et pci/gc)(f10w rate, cfm)(28320) - (2-3)
T (5)(e0)
where:
Arex = maximum permissible release rate, uCi/sec
Caet = smaller of the. va1ues 0F Cyae: determ1ned in
equations (2-1) and (2-2).
flow rate = plant vent stack flow rate (cfm) used in
eguations (2-1) and (2-2)
28320 = conversion from ft* to cc
60 - = conversion from minutes to seconds
S = correction factor to compensate for the split

flow between Unit 2 and Unit 3 Plant Vent Stacks,
typically 2 for split stack monitoring and 1 for
combined stack mon1t0r1ng

The release rate setpoint shall not be set greater than the
maximum release rate determined above, when the monitor is
being used to meset the rnqu1rements of Specification 2.1.1.

: S0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

-

det

C

det

2:6.2

2.6.2.1

(CAE) (0.5)( 2120 £ ) (500 mren/yr) (10 m3/cc)

CONDENSER EVACUATION SYSTEM ~ 2RT~ 7818 2RT-7870-1, 3RT-7818

: ;_or 3RT 7870 l R
'ZRT 7818 and 3RT 7818 Condnnser A1r Ewector Monwtors

For the purpose of 1mp1ementat1on of Spec1f1cat1on 2.1.1, the

alarm setpoint Tevel for noble gas monitors is based on the

%aseous effiuent flow rate and the meheoro1og1ca1 dispersion
actor

The concentration at the detector corresponding to a total body'

dose rate of 500 mrem/yr at the exclusion area boundary is’

determined by using:

Total Bodx
I (2-0)

m?/sec

(Flowkraie;'cfnﬂrk/ﬂ; sec/ma){z1(Ki, »mrgm/yr J‘{CCi)J‘

where:

]ICT /m3 tot

The concentration at the detector corresponding to a
3000 mrem/yr skin dose rate at the exclusion area boundary is

 determined by using:

Skin
(CAE) = an administrative value used to account for potential
activity from.other gaseous release pathways,
typically 0 1.
0.5 =an adm1n13trat1ve value used to account for releases

from both SONGS 2 and SONGS 3 condenser air egectors
simultaneously.

Other parameters are specified in 2.6.1 and/or 2.6.2.2.

o N (2-5)
(CAE) (0.5)(2120 :f“’ }'(3’000’ mrem/yr) (107 m?/cc)
m°/sec)

; 1 C
(Flow rate, cfm) &/Q, sec/m3) z, (Li + LN, mrem/yy ] i
> 3 C

. pCi fm tot

: S0123-0DCM
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2.0 GASEDUS EFFLUENTS (Continued)

2.6.2 CONDENSER EVACUATION SYSTEM - 2RT-7818, 2RT~7870-1, 3RT-7818
or. 3RT 7870 -1 (Cont1nued) ‘

Them baT]er of the va1ues Cdet from equatnons (2-4) or (2-5) i _
to be used in detnrm1n1ng “the maximum permissible monitor aWarm :

setpo1nt {cpm), as follows:

The maximum permissibTe alarm setting (cpm) is determined by
using the calibration constant for the corresponding Condenser
Evacuation System Monitor given in Table 2-3. The maximum

~ permissible-alarm setpoint is the cpm value corresponding to the
concentration, Cu., [smaller value from equation (2-4) or

(2-5)].

The calibration constant used is based on Kr-85 or on Xe-133,
whichever yields a lower deuect1on efficiency (higher value in
terms of pCi/cc/cpmy.~ The alarm setpoint will .not be set
greater ‘than the maximum permissible alarm setting determined

above,

2.6.2.2 2RT- 7870 1 and 3RT 7870 1 Wwde Ranqe Gas Mon1tors

The maximum release rate (uC1/snc for w1de Range Gas Mon1tor is
determinad by converting the concentration at the detéctor, Cu.
(uCi/cc), to an equivalent release rate in uCi/sec.

Ay (Cets yC1/cc) f]ow rate, cc/sec) (2-8)
where:
Ay, = maximum_permissib]e‘re1ease rate, uCi/sec
Coet smaller value of Cy,. as obtained from
- equations (2-4) and (2-5)
flow rate flow rate of the condenser air egbctor, ce/sec

4,719E5 cc/sec (conservatively assumed as
design flow rate) .

S0123-~-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

C

C

2.6.3

NOTE:

detz

det3

CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1
For. the purpose of implementation. of Spnc1f1cat10n 2.1.1, the
a1arm setpo1nt Tevel. for noble gas monitors.is based on the
gaseous effluent flow rate and the metéorological  dispersion .

. factor,

2(3)RT-7865 is not designed to monitor main purge.

The concentrat1on at the detector correspond1ng to a total body
dose rate of 500 mrem/yr at the exclusion boundary is
determined by using:

SRR . | (2-7)
-(CP)(PZ)[leo _chm ) ( 500 mrem/yr) (107 m3/cc)
m3/sec |
(F1ow )."ate,v 'c'fmj(X/Q, sec/m?) [21 [KT, ’Z’:m//m)’:) [Ci;t”
(2-8)

(CP)(P3)(2120 cim ) (500 mrem/yr) (107 m3/cc)
m?/sec

(Flow rate, cfm) &/Q, sec/m3){zi (Ki’ mrem/yr ] ( ;% ]}

uCi/m?

tot

The concentrat1on at the detector correspond1ng to a
3000 mrem/yr skin dose rate at the exclusion area boundary is

determinad by using:

Skin ' _ )
o (2-9)
(CP) (P,)| 2120 cfm ( 3000 mrem/yr)(lo‘6 ma/cc)'
Co= m*/sec
det? ~ ) - .
(Flow rate, cfm) &/Q, sec/m3) T, L o+ 1M, mrem/yr. i
' /"C1/m3 Ctot
‘ - $0123-0DCM
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2.0 BASEOUS EFFLUENTS (Continued)

2.6.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT 7865-1
(Cont1nued)
et ) ot o
(CP) (P,)] 2120 ( 3000 mrem/yr) (107 m3/cc)
: m /sec

det3

(F]ow

' | C
rate, cfm) &/Q, sec/n’) |3, (Li + 1.1M,, mren/yr J [C1 ]l

where:

pCi/m? tot
Cet =~ = instantaneous concentrat1on of the Un1t 2
' detector, uCi/cc. | .
Cors = instantaneous concentration of the Unit 3
: detector, uCi/cc.
- CP = . administrative va]un used- to. account for potential

activity from other gaseous release pathways,
typically 0. 38

P, and P, are administrative values used to account for
simultaneous purges of both SONGS 2 and SONGS 3. The fractions P,
and P, will be ass1gned such that P + Py < 1 0. B

observed maximum f1owrate in cfm from the unit

specific monitor 7828.

Default values will be the fo]lowwng conservative
measured flows:

50,000 cfm.main purge [2(3)}RT-7828 only]

3,000 cfm mini-purge

(The above values replace the smalWer des1gn

flowrates.)

Flow rate

nu

Other parameters are as spac1f1ed in 2.6.1 above. The smaller of
the values of maximum permissible Cu, from equation (2-7) or (2-9)
and Cy. from equations (2-8) or (2-10) is to be used in
determining the maximum permissible monitor alarm setpoints.

: SOlZB—ODCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.3  CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1
~ (Continued) - '

2.6.3.1 Maximun Permissible Alarp Setting for 2(3)RT-7865-1

The maximum permissible alarm setting for the Wide Range Gas
Monitor expressed as a maximum release rate (uCi/sec) is
determined by converting the concentration at the detector, (.
(uCi/cc),to an equivalent release rate in uCi/sec.

* Arax = (Cye» uCijcc) (flow rate, cc/sec) ~{2-6)
where: _ :
A = maximum permissible release rate, uCi/sec
Coot :-.smé119fnva1UQ:of Ciee 25 Obtained from equation

(2-7, 2-9) for Unit 2 or (2-8, 2-10) for Unit 3.

flow rate, cc/sec
1.416E6 cc/sec for mini-purge.-

flow rate

1w «u

.2 Maximum Permissible Alarm Setting (RT-7828)

The maximum permissible alarm setting for RT-7828 is in uCi/cc
and is the smaller of the values of (4, (uCi/cc) from eguations
{2-7) and (2-9) for Unit 2 or eguations (2-8) and (2-10) for
Unit 3.

S0123-0DCM
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2.0 BGASEOUS EFFLUENTS (Continued)

2.6.4

. 2.6.4.1

WASTE GAS HEADER - 3RT-7865-1, 2/3RT-7808

For the purpose of Specification 2.1.1, the alarm setpoint
level for noble gas monitors: is based ofi the. gaseous- effluent
flow rate and the meteoro1og1ca1 d1spers1on factory’ Since the
waste gas header d1scharges to the plant vent stack, either
3RT-7865-1 or 2/3RT-7808 may be used to monitor waste gas
header releases

The concentrau1on at the detector corresponding to a total body
dose rate of 500 mrem/yr or a skin dose rate of 3000 mrem/yr at
the exclusion area boundary is determined by using equations
(2-1) or (2-2) with sample concentration (C;,) and (C,,) being
obta1ned from the waste gas decay tank to be released.

Max1mum Permissible Alarm Setpo1nt for 3RT 7865 1 and
2/3RT-7808 '

The smaller of the values of Cg from'equat1ons (2-1) and (2—2)
shall be used to determine the maximum permissible monitor

alarm setpoint. . . -~

The maximum release rate (uC1/sec) for Plant Vent Stack
Monitors is determined by converting the concentration at the

detector, C,, (uCi/cc) to an equivalent release rate in

uCi/sec, as follows:

L. (Cdﬂ,'uCT/cc)(fldw rate, cfm){28320) ‘ (2-3)
o (s)(60)
where: !
Buas = maximum permissible release rate, uCi/sec
" Ciet = smaller of the values of Cdet determ1ned in
' 4' equations (2 1) and (2-2)
flow rate = plant vent stacr low rate (cfm) used in
' o equations (2-1) and (2-2) -
28320 = conversion from ft3 to cc
60 - conversion from minutes to seconds
s = correction factor for 3RT-7865-1 viewing only

half the total plant vent stack flow, typically 2
for 3RT-7865-1 .and 1 for 2/3RT-7808.

_ S0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.4

WASTE GAS HEADER - 3RT-7865-1, 2/3RT-7808 (Continued)'

2.6,4,2 A release from the waste gas header 1s not poss1b1e ife

where:

where:

z,G;

Cdet

(Z 11)

)

= total gamma act1v1ty uC1/cc) of the wastn gas
holdup tank to be released, as determined from
the pre-release sampie ana]ys1s

=.waste gas header effluent f]ow rate, ctm

= p]ant vent stack f]owrate (cfm) used in equat1ons :
(2-1) and (2-2)

smal]er of the values of C,, determined in
equations (2-1) and. (2-2) with C; being obtained
from the waste gas holdup tank to be ‘released

If a release is not poss1b1e. adjust the waste gas header flow
by determining the maximum permissible waste gas header
effluent flow rate corresponding to the Plant Vent Stack
Monitor setpoint in accordance with the following:

Coet =

£,C,

WG

. (W8) (Cyyy) (F)
I C,
waste gas header effluent flow rate (cfm)

(2-12)

plant vent stack flow rate (cfm) used in equation (2-1)

or (2-2)

?maTJer of the va]ue of Cdet from equat1on (2- 1) or
2-2 :

total gamma activity (uCi/cc) of the waste gas holdup
tank tobe released, as determined from the pre- reTease

sample analysis.

an administrative value to account for the potential
activity from other releases in the same release
pathway, typ1ca11y 0.9.

~ S0123-0DCM
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Table 2-3
(a)

Gaseous Effiuent Radiation Monitor Calibration Constants
o - (uCifcc/epm)
MONITOR Kr-85 | Xe-133
‘2RT-7818A 4,27E-8 . - 6.86E-8
3RT-7818A 3.73E-8 ‘ 5.12E-8

‘(a)ThiS‘tabWe provides typical (#20%) calibration constants for the

gaseous effluent radiation monitors.

. $0123~0DCM
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2.0 GASEOQUS EFFLUENTS'

(Continued)

2.7 Gaseous EfTiuent Dose Rate

f;The methodo1ogy used for the purpose of implementation of Spec1f1cat1on :
2.1.1 for the dose raté above background to an individualiin an: :
unrestricted area is caTcuTated by using the following expresswons

2.7.1 FOR NOBLE GASES:

’(ZiiB)

st = EH Ki(x7a) biJ

.o‘
i}
™

where:

(X/Q)

'(Li + l.lMi).(X7q5) 61 J

(2-14)

total. body dose rate in unrestricted areas-due to

. radioactive materials re]eased in gasnous

effluents, mrem/yr

skin dose rate in unrestricted areas due to
radioactive materials releaséd in gaseous
effluents, mrem/yr

the total body dose factor due to gamma emissions
from Table 2-4 for each identified noble gas
radionuclide, 1, in mrem/yr per uCi/m

skin dose factor due to the beta emissions from
Table 2-4 for each identified noble gas
radionuclide, i, in mrem/yr per uCi/m

. air dose factor due to gamma em1ss1ons from

Table 2-4 for each jdentified noble gas
radionuclide, 1; in mrad/yr per-uCi/m® .
(conversion constant of 1.1 mrem/mrad converts air

dose to skin dose.)

measured or calculated release rate of
radionuclide; i; for either continuous or batch
gaseous effluents, in uCi/sec

Maximum annual average atmospheric dispersion
factor for any Tandward sector or distance at or
beyond the unrestricted area boundary.

4.8E-6 sec/m for Units 2 and 3

8.0E-5 sec/m* for South Yard Facility

S0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.7.2 - FOR ALL RADIOIODINES, TRITIUM AND FOR ALL RADIOACTIVE
MATERIALS IN PARTICULATE FORM WITH HALF LIVES GREATER
- THAN_EIGHT DAYS: . :

(2-15)

D, = I [ik(Pw W) QJ

where:

D, = organ dose rate in unrestricted areas due to
radioactive materials released in gaseous nfﬂuants,
mrem/yr

0, = measured or calculated release rate of radionuciide, i,
for either continucus or batch gaseous effluents,
yC1/sec

P,, = . dose parameter for’ rad10nuc11de, i, for pathway,vk,

from Table 2-5 for the inhalation pathway in mrem/yr
per uCi/m®. The dose factors are based on the critical
individual organ and the child age group.

W, = highest ca]cu]ated annual average dispersion (X/Q) or
depasition (D/Q) factor for estimating.the dose to an
individual at or beyond the unrestricted area boundary

for pathway K.

= (X7Q), 4.8t-6 sec/m* for Units 2/3 for the inhalation
pathway The location is the unrestricted area in the
NW sector.

= (X7ﬁ) 8.0E-5 sec/m* for South Yard Facility for the
1nha1at1on pathway. The Tocation is the unrestricted.
area in Lhe E sector.

= (X7Q 1.3t 5 sec/m for the NIA (Unlt 1) fbrﬁthe'.‘
1nha1at1on pathway. The Tocation is the unrestricted
area in the NW sector. (Historical value)

= (D7Q), 4.3E-8 m? for Units 2/3 for the food and ground
plane pathways. The Tocation is the unrestricted area
in the E sector. :

= (070), 8.0E-7 m* for South Yard Facility for the food
and ground plane pathways. The location is the
unrestricted area in the E sector.

= (D70), 7.2E-8 sec/m’ for NIA (Unit 1) for the food and
ground pathways. The location is the unrestricted area .
in the NW sector. (Historical value)

S0123-0DCM
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2.0 GASEOUS EFFLUENTS

(Continued)

2.8 Gaseous E%f1uent DOSe Calculation

2.8.1*“"’DOSE FROM NOBLE GASES IN GASEOUS EFFLUENTS SRR
. The gaseois releases considered in the fo]1ow1ng dose
cdlculations are described in Section 2.6, The air dos¢ in
unrestricted areas dug to noble gases released in gaseous
effluents is calculated using the following. expressions:

2.8.1.1 For historical meteorology:

D, = 3.17x10F 3, W, [(X7D)0]

“where:

3.17x10°8

(X/Q)

0

= 3‘.1}x10"8 5 Ni[(m)Q"]

(2-16)

('2‘1417)

total gamma'airvdose from gaseous effluents, mrad

total beta air dose from gaseous effluents, mrad

“inverse seconds per year

ajr doSe‘facforvdue to gamma emissions from Table 2-4
for sach identified noble gas- radionuclide, i, in
mrad/yr pnr'yCT/m3 .

air dose due to beta emissions from Table Z-4 for each
1dent1f1ed noble gas rad1onuc]1de, i, in mrad/yr per

uCi /m

"Max1mum annual average atmospher1c dispersion factor

for any landward sector or.distance at or beyond the
unrestricted area boundary.

4,8E-6 sec/m’ for Units 2 and 3

8 0E-5 sec/m3 for South Yard Facility

amount of nob1e gas rad1onuc11de, i, released in
gaseous effiuents, uCi.

S0123-0DCM
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2.0 GASEOUS EFFLUENTS

(Continued)

2.8.1.2 for meteoroiogy concurrent with release:

NOTE:

where:

Cons1st°nt w1th ‘the methodo1ogy provwded in Regu]atory Guide

86

DVB

DBG

1.14x10*

M;

At

(X/Q 56

Q;

11

'1,109 and the following equations, guality affecting- computnr -
- software is used to perform the actual ca]cu1at1ons

(2-18)

1.14x10™ 5 N, [zj(-Atj (X/Q) E?”-)J .,

(2-19)

1.14x10~ 3, N, [zj(atj (X/Q) éw)}‘

total gamma air dose from gaseous eff1uents
in sector e, mrad -

total beta air dose from gaseous eff]uents in
sector o, mrad

inverse hours/year

air dose factor due to gamma emissions from
Table 2-4 for each identified noble gas

vrad1onuc11de, i, in mrad/yr per uCi/m?

air dose factor due to beta emissions from
Table 2-4 for each identified noble gas
radionuclide, 1, in mrad/yr per uCi/m®

length of the j* time period over which
(X/Q);6 and Q;; are averaged for gaseous
re1eases 1n hours .

atmospheric dlsperswon Tactor for tlme period
Aty at exclusion boundary location in
Tandward sector & determ1n°d by concurrent

meteorology, sec/m*.

avarage release rate of radionuclide, i, in
gaseous effluents during time period, a4t;,
uCi/sec

S0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.8.2

2.8.2.1 For h1stor1ca1'meteoro1ggx:

DOSE FROM TRITIUM. RADIOQIODINES AND RADIQACTIVE

MATERIALS IN PARTICULATE FORM WITH HALF LIVES

. GREATER THAN 8 DAYS IN GASEQOUS EFFLUENTS

The jose to an. 1nd1v1dua1 fro tr1t1um rad101od1nes and
- radioactive materials in partwcuTate form with half Tives

greater than’ eight days in gaseous effluents released to

unrestricted areas is calculated using the following

expressions:

D

where:

3.17x10*.
-

IRyl

[}

(2-20)

= 3.17x10 7 2, [z, Ry 0]

total projected dose from gaseous effluents to an
individual, mrem

year/second

amount of each radvonuc11de, 1, (tr7t1um,

radioiodine, radioactive material in particulate
form with half lives greater than eight days),
released in gaseous effluents, uCi

sum of all-pathways, k, for radionuclide, 1, of
the R; W product, in mrnm/yr per uCi/sec. The

TR M, value for each radionuclide, 1, is given in
Table 2- for Units 2/3, Table 2-7 for South Yard
Facility, and Table 2-8 for the North Industrial

“Area (Unit 1 historical value). The value given

is the maximum =R, W, for all locations and is
based on the most restrictive age groups.

dose factor for each identified radionuclide, 1,
for pathway k, (for the inhalation pathway in
mrem/yr per yC1/m and for the food.and ground
plane pathways in m‘-mrem/yr per uCi/secy, at the
controlling Tocation. The R, 's for each
contro111ng Tocation for each age group are given
in Appendix A. Data in these tables are derived
using the NRC code; PARTS.. (See the annual update
of revised R, parameters based on changes in the
Land Use Census provided by Corporate Health
Physics and Environmental.) -

, '50123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.8.2.1

2.8.2.2

- NOTE:

where:

For historical meteorology: {Continued)

W, = annual .average dispersion (X/Q) or deposvu1on (D/Q
. factor for. estim g-the: dose ‘t0 an 1nd1v1dua1 at the

‘contro111ng 1ocam ‘ ffor pathway K.

B (X/QZ for the 1nha1at10n pathiway in sec/m
: The (X/Q) ) for each controlling lTocation is given in
Appendix A.

= (0/Q)_for the food and grourd plane pathways in m
The' (D/Q) for each controlling location is given in’
Appendix A.

For meteorb1bgy’tbhcﬂrrent with releases:

Cons1stent w1th the methodo1ogy prov1ded in Regu]atory Gu1de
1.109 and the following equations, guality affecting computer
software is used to perform the actual calculations.

: Tmn . (2-21)
D, =1.14x 107 zI3 [(A‘t ) (Ryp) (wm)(Q ”
. iik 13
D, = total annual dose from gaseous effluents to an

individual in sector e, mrem.

Aty = Tlength of the j*™ period over which Wye and Qu
: are averaged for gaseous released, hours

Q;; = averagé release rate of rad10nuc11de. i, in
gaseous effluents during time period At;, uCi/sec

= dose factor for each identified radionuclide i, for
pathway k for sector e (for the inhalation pathway in
mrem/yr per. yC1/m and for ‘the food and ground plane
pathways in m® mrem/yr per uCi/sec) at the contr0111ng
Jocation. A 1isting of R,, for the controliing - ~
Tocations in each landward sector for each group is
given in Appendix A. The B is determxned by the
concurrent meteorology.: .

Wye = dispersion X/Q or deposition- (D/Q ) factor for the
time period At, for each pathway k for calculating the
dose to an individual at the controlling location in
sector & using concurrent meteorological conditions.
(X[g) for the inhalation pathway, sec/m’
(b/Q) for the food and ground -plane pathways, m™

- S0123-0DCM
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DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS**.

TABLE 2-4

|- nota] Body Dose. Skm Dosn.‘. Gamma ',r;‘ Dose Betd:"
o Factor K Factor L “Factor M, " Fac
Radio- mrem/yr mrem/yr : (mrad/yr ~ (mrad/yr-
Nuclide per uC1/m per- uC1/m - per uCi/m’) per pC]/m3)
Kr-85m 1. 17E+3 1.46E+3 1.23E+3 1.97E+3
Kr-85 1.61E+1 -1.34E+43 1.72E+1 1.95E43
Kr-87 " 5.92E+43 9.73E+3 6.17E43 1.03E+4
Kr-88 1.47E+ 2.37E+3 1,52E+4 2.93E+3
Xe-131m 9.15E+1 4,76E+2 1.56E+2 1.11E+3
Ke-133m 2.51E+2. 9.94E+2 3.27E+2 1.48E+3
| Xe-133 2.94E+2 3.06E+2 3.53E+2 1.05E+3
| Xe-135m 3.12E43. 7.11E+2. 3.36E43. | . 7.30E+2
Xe-135 1.81E+3 - 1.B6E+3 1.92E43° C20B6E+3
Xe-138 8.83E+3 4,13E+3 9,21E43 4.75E+3
Ar-41 8.84E+3 2.60E+3 8.30E+3 3.28E+3
**Source: USNRC Reg. Guide 1.109, Table B-1
$0123-0DCH
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TABLE 2-5

DOSE PARAMETER Pi*

CHILD AGE3GR0UP

CRITICAE

Radionuclide

Inha]at1on Pathway
(mrem/yr per uCi/m)

Radionuclide

Inhalat1on Pathway
(mrem/yr par uCi/m*)

H -3 1.1E+3 I -131 1.6E+7
Cr-51 CL7EH I -132 1.9E+5
Mn-54 " 1.6E+6 I -133 3.8E+6
Co-57 5.1E+5 I -134 BL1E+
Co-58 1.1E46 . I -135 . 7.9E45
Co-60 7.1E+6 Cs-134 1.0E+6
Sr-89" ©2.2846 - Cs=136 - L1.7E¥5
Sr-90 C1.0E+8 (5137 - 9, 1E+5
Zr-95 2.2846 Ba-140 1.7E+6
Nb-95 6. 1E+5 Ce-141 5. 4E+5
Ru-103 6.6E+5 Ce-144 1.2847
Te-129m 1.8E+6 |
*Source: USNRC NUREG-0133, Section 5.2.1.1
| $0123-0DCM
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TABLE 2-6
UNITS 2&3 CONTROLLING LOCATION FACTORS'

S : ‘ kRiwk . L

Radionuclide mrem/yr per. uC1/sec 7 Uses

H-3 4.81E-3 R: Camp Mesa

Cr-51 1.95E-1 R: Camp Mesa

Mn-54 - 4,24E+] R: Camp Mesa

Co-57 8.61E+0 | R¢ Camp Mesa

Co-58 1.43E+1 R: Camp Mesa

Co-60 ' 5,82E+2 R: Camp. Mesa

Sr-89 . 1.68E+1 Q: SC Res. with Garden
. Sr-90: . A 6. 60E+2 Q: SC Res. with Garden

Zr-95 B 1.62E+1° | Rt Camp Mesa® * "
"Nb-95 1.05E+1 E: Deer Consumer/Hunter

Ru-103 1.69E+1 E: Deer Consumer/Hunter

Te-129m 7 ./90E+0 R: Camp Mesa

Cs-134 , 1.71E+2 R: -Camp Mesa .

Cs-136 , 3.82E+0 | Ri~ Camp Mesa -

Cs-137 '  2.50E+2 R: Camp Mesa

Ba-140 7.93E+0 R: Camp Mesa

Ce-141 2.61E+0 R: Camp Mesa
- Ce-144 4,98E+]1 R: Camp Mesa

[ -131 5.96E+1 R: Camp Mesa

I -132 7.33E-1 R: Camp Mesa

I-133 - 1,41E+] R: Camp Mesa

I -134 2.00E-1 R: Camp Mesa

I-135 . 2.99E+0 R: Camp Mesa

UN-ID 2.32E+1 R: Camp Mesa-

These values to be used in manual calculations are the maximum
I RyM, for all locations based on the most restrictive age group.
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| TABLE 2-7
SOUTH YARD FACILITY CONTROLLING LOCATION FACTORS:

[ e DRy
© Radidnuclide. - mrem/yr per uC1/sac b Use .

H=3 1.31E-3 G: San Onofre Bch Campgd
Cr-51 © 4,15E-2 F: SO St. Pk. /Guard Shack- -
Mn-54 9.70E+0 F:- SO St Pk./Guard Shack
Co-57 - 2.41E+0 F: SO St. Pk./Guard Shack
Co-58" ’ 3, 14E+0 F: . SO St. Pk./Guard Shack

- Co-60 - 1.35E+2 F: SO St. Pk./Ghard Shack

" Sr-89 : 1.71E+0 F: Deer Consumer/Hunter -

- Sr-90 1.04E+2 G: San Onofre Bch Campgd
Zr-95 : 7.26E+0 [ F: Deer Consumer/Hunter
Nb-95 L 2.88E+1 F: Deer Consumer/Hunter
Ru~103 - | 4.56E+1 F:  Deer Consumer/Hunter -
Te-129m 2.26E+1 F: Deer Consumer/Hunter
(s-134 - 4.28E+1 F: SO St. Pk./Guard Shack -
Cs-136 : . 1.04E+0 F: SO 5t. Pk./Guard Shack
Cs-~137- 6.36E+1 F: SO St. PK,/Guard Shack
Ba~140 ' 1.39E+0 G: San Onofre Bch Campgd.
Ce~141 0 4.20E-1 G: - San Onofre Bch Campgd
Le-144 8.39E+0 G: San Onofre Bch Campgd
I -131 . 2.28E+1 F: Deer Consumer/Hunter
1 -132 1.22E-1 G: San Onofre Bch Campgd
I -133 2.22E+0 G: San Onofre Bch Campgd
I -134 -3,24E-2 G: San Onofre Bch Campgd
I-135 | 4,60E-1 G: San Onofre Bch Campgd
UN-ID 5.36E+0 F: SO St Pk./Guard Shack

These values to be used in manual calculations are the maximum SR, M, for all
Jocations based on the most restrictive age group.
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TABLE 2-8
NORTH INDUSTRIAL AREA (UNIT 1) CONTROLLING LOCKTION FACTORS'

] ,W ok e T
Rad nuc11de S mrem/y%zge# ZC1/sec ,*vaSéET""
Ho3 '5;46E 3 A: Camp Mésa
~ Cr-51 2.42E-1 B: Camp Mesa
Mn-54 . 5.54E+] B: Camp Mesa
Co-57 1.17E+1 B: Camp Mesa
Co-58 - 1.80E+1 B: Camp Mesa
Co-60 - 7.82E+2 B: Camp Mesa - '
Sr-89 1.82E+1° Q: SC Res. with Garden
Sr-90 7.16E+2 Q: SC.Res. with Garden
Zr-95 1.93E+1 A:  Camp Mesa :
Nb-95 . 7.68E+0 B. Camp Mesa :
Ru-103 - 109E+) |E: Deer. Consumer/Hunter
Te-lZQm 9.04E+0 |A:* Camp. Mesa
- Cs-134 2.32E+2 B: Camp Mesa
Cs-136 5.17E+0 B: 'Camp Mesa
Cs~137 - 3.40E+2 B: Camp Mesa .
‘Ba-140 9.07E+0" A: -Camp Mesa.
Ce-141 3.01E+0 A: Camp Mesa
Ce-144 5.68E+1 A: Camp Mesa
I -131 6.77E+1 A: Camp Mesa
I -132 8.36E-1 A: Camp. Mesa
I -133 - 1.60E+1 A: Camp Mesa
I -134 2.29E-1 A: Camp Mesa
I -135 3.40E+0 A: Camp Mesa
3 B: Camp Mesa

UN-TID - / .02E+1

- These values to be used in manual calculations are the maximum
YRy for all Tocations based on the most restrictive age group.
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3.0 PROJECTED DOSES

3.1 Liquid Dose Projection

The methodology used for progect1ng a ]1qu1d dose over 31 ‘days for
Spec1f1cat1on 1 3 1 is. as, To]]ows s T

1.

Determ1ne the month1y tota] body and grgan doses resu]twng
from releases during. the. previous twelve months.

Projected dose = Previous 12 months' dose divided by 12

- for the total body and each organ.

3.2 Gaseous Dose Projection

The methodology used for projecting a gaseous dose over 31 days for
Spec1f1cat1on 2 4 1 s as follows:

1.

Determlne:the month]y gamma;.beta'and<argan‘dosé resulting
from releases during the previous twelve months.

Projected dose = Previous 12 months' dose divided by 12
for the gamma, beta and organ doses. -

S0123-0DCM
3-1 : Revision 0
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3.0 PRoaecTEn DOSES (Continued)
3.3 TOTAL DOSE
SPECIFICATION

3 3 1 The dose or dose comm1tment to’ any member of the pub11c, duef~
to releases of . radwoact1v1ty and rad1at1on, from uranium
fuel cyc1e sources shall be Timited to Tess than ot equal to
25 mrem to the total body or any organ (except the thyroid,
which shall be 1imited to less than or equal to 75 mrem)
over 12 consecutive months.

APPLICABILITY: At all times
ACTION: - |

‘3. With the calculated doses from the release of rad1oact1ve _

- materials in Tiquid oy gaseous. effluents™ exceeding twice the
Timits of Spec1f1cat1ons 1.2.1.a, 1.2.1.b, 2.2.1.4, 2.2.1.b,
2,3.1.a, or 2.3.1.b in lieu of any other report required by
Specification 6.9.1, prepare and submit a Special Report to
the Director; Nuc}ear Reactor-Regulation; U.S. Nuclear.
Regulatory Commission, Washington, D.C.: 20555 within .30
days, which defines the corrective action to be ‘taken to -
reduce subsequent releases to prevent recurrence of.
exceeding ;the limits of Specification 3.3.1.. This Spec1a1

. Report shall. include an analysis which est1mates the -~ ¢
radiation exposure (desz) to a mémber of thé public from
uranium fuel cycle sources (including all effluent pathways
and direct radiation) for a 12 consecutive month period that
includes the release(s) covered by this report. If the
estimated dose(s) exceeds the 1imits of Specification 3.3.1,
and if the release condition resulting in violation of 40
CFR 190 has not already been corrected, the Special Report
shall include a reguest for a variance in accordance with
the provisions of 40 CFR 190 and- 1nc]ud1ng the specified
information of paragraph 190.11(b). Submittal of ‘the report
is considered a timely request, and a variance is granted

~until staff action on the request is comp]ete The variance
Dn1y relates to the limits of 40 CFR 190,  and” does not: apply
in any way to the requirements for dose. limitation of 10 CFR

. Part 20, as addressed elsewhere in this ODCM.

SURVEILLANCE REOUIREMENTS

.1 Dose Ca]cu?at1ons Cumulat1ve dose contr1but1ons From 11qu1d
and gaseous effluents shall be determined in accordance with
surveillance 1.2.1.1, 2.2.1.1, and 2.3.1.1.

$0123-0DCM
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3.0 PROJECTED DOSES (Continued)
3.4 TOTAL DOSE CALCULATIONS
- 3.4.1. -Total.Dos to Most ere1y Member of ‘the Public

member ‘of the pub11c due to releases of" rad1oact1v1ty
and-to radiation,. from uranium fuel cycle sources
within-5 miles of the Site is calculated using the
following expressions, This methodology is used to
meet the dose limitations of 40;CFR 180 per twelve
consecutive months. The transportation of radioactive
material is excluded from the dose calculations.

The Annual Total Dose is determined monthly for maximum
organ (gas & liquid), whole body (gas & liquid) and
thyroid- (gas & 11qu1d) to verify that the Site total is
less than -or equa] to 25 mrem, 25 mrem, and 75 mrem
respect1ve1y : bl - ’

.1 Annual Total Organ Dose (D (0))

12 2/3 - (3-1)
me)-]i- 2 (my+nmu+oﬂ~mm
i- |

-

where:.
*NOTE : D %OG = 0 for bone

**A11 to be summed over the most recent 12 months.

n
D, (06)=K = C, E:k Ry W, - (3-2)
i=1
each isotope in specific organ category
NIA, Unit 2 and Unit 3

- months 1 -.12%*

— [ AN —t
il n 1

K = 3.1688E-2 Y52 7HCL
' - sec~Ci

50123-0DCM
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3.0 PROJECTED DOSES (Continued) |
3.4 TOTAL DOSE CALCULATIONS (Continued)

. 3.4.1 ... Total Dose to Most Likely Member of th‘ Puh11c
S (Cont1nued)ﬁ S e

n = number of 1sotop°s 1n the sp°c1f1ed‘organ'categoryf'”'

G = tota] part1cu1ate gas curies released for the
: month
Ty, = SONGS controlling location factors (Tables 2-6,
k 2-7 or 2-8). - .
By (0L) = liquid organ dose for the specified organ in mrem -

for the month. - [equation (1-16)]

DﬂT%OG)*,4, as organ dose from tr1t1um in mrem for the month
‘ %equat1on (2 15)] : . ,

.2 Annual Total whOWe Body Dose DTN(NB}

. 12 2/3 i L R (3-3)
D (i8) - 2 z b, (HBL)+ DI5(06) + 0.9 D, (v)] +b(DIRECT)
1=1 j= =1 . L
where:. - -
J = NIA, Unit 2 and Unit 3
1 = months 1 - 12, to be summed over the most recent
12 months
Dy(WBLY = Tiguid whole body organ dose in mrem for the whole
month. [equation (1-16)].
D¥'3(OG) = as organ dosé from tritium in mrem for the month.
%equat1on (2-15)]
05 (y) = gamma awr-dosn in mrad for the month.
- 0.9 converts mrad to mrem.
[equation (2-16)]
n (3-4)
| 4 . Dlbked)yp
D (Direct) = = max[D(beach)J'- p=l .0342
q=1 "
p = for all TLDs per guarter
.q = for Quarters 1-4
S0123-0DCM
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3.0 PROJECTED DOSES (Continued)
3.4 TOTAL DOSE CALCULATIONS (Continued)

3.4.1.

where:

Dy (08)

Dy (OL)

Annua] Total Whole Bodv Dose DmT(WB) (COntinued)

: *D1r°ct Rad1at1on

.3

Drr(T) = 2 2 [0y (08) + Dy (OL)]

The direct radiation 1eve1s are eva]uated most recnntly
-using thulium doped TLDs. The TLDs are placed at a
minimum of 30 locations around the site. The average
dose measured by TLDs 5 to 50 miles from the site is
used as background. These sites are subject to change.

The background is subtracted from the highest reading
TLD within 5 miles of the site (generally numbers 55
through 58). - This value is the direct dose but must be
prorated by the occupancy factor.

Examp]et Beach t1me (west boundary, seawa??) of
: ' 300 hrs/yr, east and north boundaries of
20 hrs/yr, or 8 hrs/yr for the south
boundary and west. fence of parklng 1ot .1
“‘»(top of bluff), : . _

Refarence: M. Go1d1n Memorandum for File,
"Occupancy Factors at San Onofre Owner

Controlled Area Boundaries," dated
October 1, 1991.

Annual Total Thvroid Dose Dy (T)
12 2/3

=1 j=1

= NIA, Unit 2 and Unit 3

= months 1 - 12, to be summed over the most recent
12 months

thyro1d organ dose From gaseous iodine for the-
month in mrem. [equation (2-20)] '

n

Tiquid thyroid organ dose for the month 1n mrem
[equation-(1-16)]

, _ S0123-0DCM
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. 4.0

EQUIPMENT
RADIOACTIVE LIQUID EFELUENT MONITORING INSTRUMENTATION

4.1

 SPECIEICATION
S

APPLICABILITY:

€

*”The rad1oact1ve 71qu1d eff1uent mon1tor1ng 1nstrumnnuat]on

channels shown in-Table 4-1 shall be OPERABL th thetr”
alarm/trip. setpoints set to ensure that the Timits of.
Specification 1.1.1 are not exceeded. -The a?arm/trlp
setpoints of ‘these channels shall be determ1ned in

accordance w1th Section 1.4,

At all times

ACTION:

g

SURVEILLANCE RE UIREMENTS

“With a rad1oact1ve T1qu1d effluent monitoring

instrumentation channel alarm/trip setpoint. less _
conservative than: requ1red ‘by: ‘the above: spec1f1cat1on,
immediately suspend the release of radicactive 1igquid
effluents monitored by the affected channel or declare the

channel 1noperab1e

-W1th 1ess than the m1n1mum number of. rad1oact1ve 11qu1d ,

effluent monitoring instrumentation channels OPERABLE,

take the ACTION shown in Table 4-1, Exert best. efforts to
return. the 1nstrument to ‘OPERABLE status within 30 days
and,. additionally, if the inoparable 1nstrument(s) remain
1noperab1e for greater than 30 days, explain in the next
Annual Radioactive Effluent Release Report why the
inoperability was not corrected in a timely manner,

With Tess than the m1n1mum number of radicactive Tiguid
effluent monitoring instrumentation channels OPERABLE and
either the appropriate ACTION items in Table 4-1 not taken
or the necéssary surveillances not performed at the
specified frequency prescribed in Table 4-2, perform an
evaluation based on the significance of the event in
accordance with the site Corrective Action Program.

A "Each rad1oact1ve anuwd effluent mon1tor1ng 1nstrumentat1on channn1
shall .be demonstrated OPERABLE by performance of the CHANNEL. CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST
operations. at the fraquenc1es shown 1n Tab]e 4 2 :

.2 At least

once per 12 hours and w1th1n 1 hour after a- change in pump

operation that affects dilution flow has been completed, all pumps
required to be providing dilution to meet the site radxoact1ve

effluent

concentration limits of Specification 1.1.1 shall be

determined to be 0perat1ng and providing dilution to the discharge
structure.

- S0123-~0DCM
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GROSS RADIOACTIVITY MONITORS PROVIDING. ALARM ANDIAUTOMATIC‘

- JABLE 4.1

RADIQACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT*

TERMINATION OF RELEASE ‘

a.
b,

f.

Liquid Radwaste Effluent Line - 2/3RT-7813

Steam Generator Blowdown Pfocessiﬂg System (Neutralization Sump)
Full Flow Condensate Polisher Effluent Line -~ 2(3)RT-7817

Turbine Plant Sumps, Auxiliary Building Sump
Eff

Steam Generator (E088) Blowdown Effluent
Line - 2(3)RT-6759 '

Steam Generator (E089)1810Wd0wn Effluent
Line - 2{(3)RT-6753 -

Yard Drain Sump - RT-2101

uent Line - 2(3)RT-7821"

PROCESS FLOW RATE MEASUREMENT DEVICES

a.
b.

'Liqﬂid Radwaste Effluent Line

Steam Generator'Blowdown Processing System (Neutralization Sump),

Full Flow Condensate Polisher Effluent Line
Turbine Plant Sumps, Auxiliary Building Sump

Effluent Line .

Steam Generator. (E088) Biowdown Bypass Effluent Line
Steam Generatori(EOBQ)'B}dﬁdown Bypass Effluent Line

Yard Drain Sump Effluent Line

Com?onent Cooling Water Sumps, Storage Tank Area Sumps

Com?onent Cooling Water Sumps, Storage Tank Area Sumps

4-2

MINIMUM
CHANNELS

OPERABLE

—

T i i

28
29

30

29
29.°
44
31
31
31
31

31
31

$0123-0DCM
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TABLE 4-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT*

DATA ACQUISITION SYSTEM (CONTROL.ROOM ALARM ANNUNCIATION)
UNIT 2 PLANT COMPUTER SYSTEM (CONTROL ROOM ALARM ANNUNCIATION)
CONTINUOUS COMPOSITE SAMPLERS -

a.
b.

c.

. Turbine Plant Sump, Auxi}iéry Building-Sumps - 2(3) APC 5887
Blowdown Processing SysteméNeutralization Sump - 2(3) APC 3772

Steam Generator-{EOBB; B]bwdown_to‘By ass,
Steam Generator (E088) Blowdown - 2(3? APC 4077

Steam GeneratorA£E089; Bldhdown to Bypass,
Steam Generator (E089) Blowdown - 2(3) APC 4076

4-3

MINIMUM
CHANNELS

OPERABLE

1
1

33
33

33

33

50123-00CH
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TABLE 4-1  (Continued)
TABLE. NOTATION

¥ I}MonItor Rﬂcorders are. not requ1rnd for the: Operab1?1ty of ‘the monitor,

" providing the 1noperab1e recordsr - does. not cause’ the monitor to: bncome
inoperable (i.e;, feedback signal). As-long as’ the-monitor has 1nd1cat1on,
alarm capability (if app11cab1e) proper- rnsponse (based on surveillance
requirements) and isolation Tunctwon (1f applicable), the loss of the.
recorder does not render the monitor inoperable. _

ACTION 28 -~ With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirements, effluent releases may
continue provided that prior to initiating a release:

a. .At least two independent samples are analyzed in
accordance WTth Spec1f1cat1on 1.1.1 and

b, 1ﬁAt Teast two techinically’ qua11f1ed members of ‘the Facility
Staff independently verify the release rate ca1cu1at1on
and discharge 1ine valving;

Otherwise, auspend re1ease of rad1oact1ve eff]uents via th1s
pathway. - CEm e . _ S .

ACTION 29 - With the number of channeTs OPERABLE 1ess than requ1red by the
Minimum Channels 'OPERABLE requirement, effluent releases via this
pathway may continue provided grab samples are analyzed for gross
radwoact1V1ty (beta or gamma) at 2 limit of detection of at Teast

107 microcuries/gram:

a. At least once per 8 hours when the specific activity of
the secondary coolant is greater than 0.01
microcuries/gram DOSE EQUIVALENT I-131;

b. At 1easf once per 24 hours when the specific activity of
' the secondary coolant is less than or egual to 0.0l
microcuries/gram DOSE EQUIVALENT I-131; or

c. Lock closed valve 52(3)1318MU577 and divert flow to T 064
.- for proce551ng as, 11qu1d radwaste .

ACTION 30 - W1th the number of channoTs OPERABLE 1ess than requ1rnd by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided that, at Teast once per 12 hours,
grab samples are collected and analyzed within 4 hours of
collection time for gross rad7oact1v1ty (beta or gamma) at & Jimit
of detection of at least 107 microcuries/ml or lock closed valve
$2(3)2419MU077 or S2(3)2419MUG78 and divert flow to the radwaste
sump for processing as liquid radwaste.

_ S0123-0DCM
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"ACTION 320 --

ACTION 33 -

ACTION 44 -

'W1th the numbnr of channe
'M1n1mum Channels OPERABLE

this=compensatory action

SWith the number of channe1s OPERABLE less than requxred by the

- pathway may continue provide

TABLE 4-1 _(Continued)

TABLE NOTATION

‘jOPERABLE Tess-than.required by the.
"uwremnnt, effluent. re1eases via: th1

?athway ‘may continue provided the process flow rate is est1mated’a{7fi*”

east once per 12 hours during actual’ releases. In addition,: amew . .

flow estimate shall be made within 1 hour after a change that”
affects process flow has been completed. Pump curves may be used
to estimate process flow,

Loss of process flow 1nstrument(s) results in the associated gross
activity monitor becoming INOPERABLE. Perform the compensatory

action for the inoperable gross activity monitor in addition to .
% 2(3 )RT 7817 2(3)RT 7821 2/3RT 7813]

Minimum:Channels OPERABLE: r°§u1rement effluent releases via this-
the monitor is verified OPERABLE by =

performing a channel check at least once per 4 hours durxng actual

_re]eases
g W1th ‘the number of channeTs OPERABLE Tess than required by the

Minimum channels OPERABLE requ1rement effiuent releases via this-

‘pathway may continue provided’ grab samp1es are col]ected daily, and

compos1ted and anaTyzed weekly ,
a. at Teast once per 24 hours, not to axcned 30 hours

b. at Teast once per 12 hours for steam generator when the
specific activity of the sscondary coolant is greater than
0.01 m1crocur1°s/gram DOSE EQUIVALENT I-131.

With the number of channels OPERABLE less than reguired by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided that, at least once per 12 hours,
grab samples are collected and analyzed within 4 hours of
collection time for gross rad10act1v1ty (beta or gamma) at a 10wer
11m1t of detection of at least 107 microcurie/ml).

. - S0123-0DCM
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IABLE 4-2 :
RADIOACTIVE LIQUID EFFLUENT MONITURING INSTRUMENTATIONQSURVEILLANCE REQUIREMENTS

| . CHANNEL
' o CHANNEL SOURCE CHANNELS . FUNCTIONAL
INSTRUMENT**‘ ' . CHECKT4 CHECK CALIBRATION -fIEST
1. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS PROVIDING | T
‘ALARM. AND AUTOMATIC TERMINATION QF RELEASE
a. Liquid Radwaste Effluents Line - 2/3RT-7813 . D p R(2) (1)
"b.  Steam Generator Blowdown Processing System o
(Neutralization Sump), Full-Flow_Condensate .
Polisher Effluent-Line - 2(3)RT-7817 D M R(2) Q(1)
c.  Turbine Plant Sump, Auxiliary Building Sumﬂ, ‘ '
Component Cooling Water Sumps; Storage Tank Area - e
Sumps Effluent Line --2(3)RT-7821 - D M R(2) : - Q1)
d. Steam Generator (E088) Blowdown Bypass ' I
Effluent Line - 2(3)RT-6759- | D Mmoo R(2) : Q1)
e. Steam Generator (EQ89) Blowdown Bypass : : -
Effluent Line - 2(3)RT-6753 ‘ : D M R(2) Q1)
f.  Yard Drain Sump Effluent Line - RT-2101 | D M  R(2) (1)
2. PROCESS FLOW RATE MEASUREMENT -DEVICES \ |
a. Liquid Radwaste Effluent Line ' D(3) ‘ N/A R Q
b. Steam Generator- Blowdown Pfocessing System _
(Neutralization:Sump), ‘Full Flow Condensate _ :
Polisher Effluent Line o - D(3) N/A R Q
¢. Turbine Plant Sump, Auxiliary Building Sumﬁ, . 4
Component Cooling Water Sumps, Storage Tank Area . :
Sumps Effluent Line - - D(3)» N/A - R ]
d. Steam Generator (E088) Blowdown Bypdss ’ o ' ;
Effluent Line = c D(3) NAA R Q
e. Steam Generator- (E089) Blowdown Bypass _
Effluent Line : ‘ D(3) N/A R
f.  Yard Drain Sump Effluent Line | D(3) NA . R |
| . | | | 50123-0DCM
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TABLE 4-2
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREMENTS

" CHANNEL

: _ CHANNEL: SOURCE CHANNELS FUNCTIONAL
INSTRUMENT** v CHECK = CHECK . CALIBRATION ~ _ "TEST
3. DATA ACQUISITION SYSTEM (CONTROL ROOM ALARM ' D N/A N/A(4) g
ANNUNCIATION) - - ' ' T SO
4.  -UNIT 2 PLANT COMPUTER.SYSTEM.(CONTROL'ROOM ANNUNCIATION) D . N/A N/A Q.
5. CONTINUQUS COMPOSITE SAMPLERS
a. Turbine Plant Sump, Aux111ary bu11d1ng Sumps - IR
2(3) APC 5887 D(5) N/A R q
b. ~ Blowdown Processing System Neutra1lzat10n Sump - “ ‘ : S
2(3) APC 3772 D(5) N/A R - Q
c. Steam Generator :(E088) Blowdown to Bypass, : o .
Steam Generator (E088) Blowdown - 2(3§ APC 4077 D(5) - N/A. R o :Q
d. Steam Generator £E089) Blowdown to Bypass, . . ' ' 4 i
Steam Generator (E089) Blowdown - 2(3? APC 4076 D(5) - N/A R q
50123-00CH
4-7 Revision 0

0222707



%k

(1)

{2)

(3)

(5)

ot tor REdbrdérs ard- ot reduired. for -the Opbrability

, reaching'the level of monitor: saturation. -

TABLE 4-2 (Continued)
TABLE NOTATION

r f. the monitory -
providing the inoperable recorder does not. cause the monitor to become
inoperable’ (i.e., feedback signal). As Tong as the monitor has indication,
alarm capability (if applicable), proper response (based on surveillance
requirements) and isolation function (if applicable), the Tass of the
recorder does not render the monitor inoperable, :

The CHANNEL-FUNCTIONAL TEST shall also demonstrate verification of effluent
path isolation actuation signal, automatic pathway isolationt, and Control
Room a}arm qhnﬂn;iation if any of the following conditions exist: -

24 CT r'cmt faﬂ ure.- oo

-1, Instrumént fndfcates measured Tevels aboyé tﬁe a1éfm]tfip Sétpdint.

t Automatic pathway isclation “is tested on a once'pér réfueTing.beFfﬁd;

Down §ca]e failure testing is bounded by administrative timitation on monitor
setpoint which ensure monitor alarm-and release termination occur.prior to

If the instrument controls are not in the operate mode, procedures.shall

require that the channel be declared inoperable.

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certifiad by the National Institute of Standards and
Technology or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NIST. These standards
shall permit calibrating the system over its intended range of energy and
measurement range. -For subsequent CHANNEL CALIBRATIONs, sources that have
been related to the initial calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of
release. CHANNEL CHECK shall be made at least once per 24 hours on days on
which continuous, periodic, or batch releases are made.

The Data Acquisition System -(DAS) software and hardware do not require
Channel- Calibration. The DAS software is quality:affecting and controlled by
the site Software Modification Reguest process under procedure S0123-V-4.71, -
Software Development and Maintenance. The DAS hardware is installed plant
equipment and controlled by the site design change process utilizing ,
procedure .S0123-XXIX-2.10, Design Change Process or S0123-XXIV-10.1, Field
Change Notice (FCN) and Field Interim Design Change Notice-(FIDCN):

CHANNEL CHECK shall consist of verifying compositor switch positions and
installed counter setting, and comparing integrator readings to sample volume

collected,

S0123-0DCM
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4.0 EQUIPMENT
4.2 RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

4.2.1- The radjoact1ve gaseous effluent monitoring. i

- instrumentation channels shown ir Table 4-3 sha1] be

OPERABLE. with ‘their a]arm/tr1p setpoints set to ensure

_ that the Timits of Spacification 2.1.1 are not exceeded.

© The a1arm/tr1p setpoints of these channels shall be
determined in accordance with ODCM.

APPLICABILITY: At all times
ACTION:

a. - With a. rad1oact1ve gaseous effluent monitoring .
- instrumentation channel’ alarm/trip setpoint. Tess®
- conservative than required-by the above spec1f1cat10n,
_ immediately suspend the release of radioactive gaseous
effiuents monitored by the affected channe] or declare the
_'channe1 1n0perab1e ~

b. W1th 1ess than the m1n1mum number of rad1oact1ve gaseous
effluent monitoring instrumentation channels OPERABLE,
take. the ACTION shown in Table 4-3. . Exert best efforts to
return the instrument to OPERABLE status within 30 days
and, additionally, if the inoperable instrument(s) remain .
1noperab1e for greater than.30 days, explain in the next
Annual Radioactive Effluent Release Report why the
inoperability was not corrected in a timely manner,

. C. With Tess than the minimum number of radioactiveé gaseous
effluent monitoring instrumentation channels OPERABLE and
either the appropriate ACTION items in Table 4-3 not taken
or. the necessary surveillances not performed at the
specified frequency . prescr1bed in Table 4-4, perform an
evaluation based on the significance of the avent in
accordance w1th the site Correct1ve Actlon Program

SURVEILLANCE REOUIREMENTS

.1 Each radioactive gaseous eff]uent monitoring instrumentation 4
- channel shall be demonstrated OPERABLE by performance of the
- CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION ‘and CHANNEL
FUNCTIONAL TEST operations at the frequencies shown in Table 4-4.

S0123-0DCM
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TABLE 4- 3
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

~ ' ' v MINIMUM CHANNELS
INSTRUMENT *** ‘ OPERABLE .

WASTE GAS HOLDUP SYSTEM

APPLICABILITY  ; ACTION

a. Noble Gas Act1v1ty Monitor:~ Providing Alarm and Automatic

Termination of Release -~ 2/3RT-7808, or 3RT=7865-1 1 * .35
b. Process Flow Rate Monitoring Device 1 * 36a
CONDENSER EVACUATION SYSTEM
a. Noble Gas Activity Mon1tor ~ 2(3)RT- 7818 or 2(3)RT-7870-1 1 *% _ 37
b. Todine Sampler 1 ok 40
c. Particulate Sampler ' 1 ki “oos 40
d. Associated P&I Sample Flow Measuring Device 1 % ..~ 36b
e. Process Flow Rate Monitoring Device C (1) PR -+ 36a
PLANT VENT STACK
a. Noble Gas Act1v1ty Mon1tor - 2/3RT-7808, or I‘
ZRT-7865-1 and 3RT-7865-1 " 1{2) * 37
b. Tlodine Sampler - 1(2) * 40
c. = Particulate Sampler S 1{2) * 40
~d. Associated P&I ‘Sample Flow:Measuring Device ' : 1{(2) * 36b
e. Process Flow 'Raté Monitoring Device - 2/3RT 7808, or :
2RT-7865-1 and 3RT 7865-1. T 1 * - 36a
CONTAINMENT PURGE SYSTEM ‘
a. Noble Gas Activity Monitor - Prov1d1ng ATarm and Automatic
Termination of Release - 2(3)RT 7828, or 2(3)RT-7865-1 1 * 38
b. Todine Sampler = 1- * - 40
c. = Particulate Sampler L * 40
d. Associated P&I Sample F]ow Measuring Device - e * 36b
e. Process Flow Rate Mon1tor1ng Device L * 3ba
DATA ACQUISITION SYS]EM (CONIROL ROOMNALARMVANNUNCIATION) i * oAz
50123-0DCM
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TABLE 4-3 (Continued)
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

" MINIMUM CHANNELS

INSTRUMENT*** ' ' OPERABLE.. APPLICABILITY ~ -~ACTION
SOUTH YARD FACILITY (SYF) WORK -AREA
SYFRU 7904 : o
a. Iodine Sampler - -1 * ce 40
b. Particulate Sampler 1. * 40
C. Associated P&I Sample Flow-Measuring Device 1 * . 41b
d. Process F]oWiRate Monitoring.Device 1 * v 4la
SOUTH YARD FACILITY (SYF) DECONTAMINATION UNIT
SYFRU- 7905 R
a. [odine Sampler - 1 * .. 40
b. Particulate Sampler L 1 * . 40
c. Associated P&I Sample Flow Measuring Dev1ce 1 * - 41b
d. Process Flow Rate Monitoring Device 1 * 4la
S0123- ODCM
4-11 . , Reyision 0
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TABLE 4-3 (Continued)
TABLE NOTATION

MODES .1-4 with any main steam isolation valve and/or any main steam
isolating bypass valve not fully closed.

Monitor Recorders are not required for the Operability of the monitor,.
providing the inoperable recorder does not cause the monitor to become
inoperable (i.e., feedback signal). As long as the monitor has indication,
alarm capability (if applicable), proper response (baséd on surveillance
reguirements) and isolation function (if applicable), the Toss of the
recorder does not render the monitor inoperable. v

2(3)RTe78181is,hot»eQﬁiphéd to monitor process F1ow. 1f another means of

- continuously monitoring process: flow is not available, then comply with

ACTION 360 -

Due to unequal mixing in the Plant Vent Stack, -both PRT-7865-1 and
3RT-7865-1 are required to be operable when 2/3RT-7808 is inoperable.

ACTION 35 - Witﬁiihé*ﬁumbérfof channels OPERABLE Tess than required. by the Minimum

Channels OPERABLE requirement, the contents of the tank(s) may be"

released to the environment provided that prior to initiating the

release: . .

a. At least two independent samplesvof the tank's contents are
analyzed, and

b. . At least two technically qualified members of the Facility Staff
independently verify the release rate calculations and djscharge
valve Tineup; v

Otherwise, suspend releases of radioactive effluents via this pathway.

'S0123-0DCM
4-12 ~ Revision 0
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ACTION 36 -

ACTION 37 -

ACTION 38

ACTION 40

ACTION 41

ACTION 42 -

TABLE 4-3  (Continued)
TABLE NOTATION

With the number of channels OPERABLE Tess than required by the -Minimui .

Channels QPERABLE‘requirement;'eff]uént~re1eqsgs~via'this pathway may -

continue provided: »

a. The process flow rate is estimated at Teast once per 12 hours
during actual releases. In addition, a new flow estimate shall
be made within 1 hour gfter a change that affects process flow

. has been completed. System design characteristics may be used -
to estimate process flow.

b. The particulate and iodine (P&lI) sample flow rate is estimated
- or verified at least once per 12 hours during actual releases.

With “the number of channels QPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via-this pathway may
coritinue provided grab samples are taken at least once per 12 -hours
and these samples are analyzed for gross activity within 24 hours.

"Wffh fh§wﬁdmber bf‘Ehénhe?é\OPERABﬂE[1essythan,rEqured'byjthe-Mihimum

Chahne]ngPERABLE requirement, immediately suspend PURGING of
radioactive effluents via this pathway. - E .

With the number of channels OPERABLE less than reguired by the Minimum
Channels OPERABLE requirement, effluent releases via the effected
pathway may continue provided sampies are continuously collected with
auxiliary sampling equipment as required in Table 2-1.

-With the number of channels OPERABLE Tess than required by the Minimum

Channels OPERABLE reguirement, effluent releases via this pathway may
continue provided:

a. The process flow rate is estimated at Jeast once per 12 hours
during times of building occupation. System design
characteristics may be used to estimate flow.

b.” . The particulate and jodine (P&I) .sample flow .rate is estimated
at teast once per 12 hours during times of building occupation,

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue;ﬁrovided the monitor is verified operable by performing a
channel check at least once per 4 hours during actual releases.’

. S0123~-0DCM
4-13 Revision 0
: : 02-27-07



TABLE 4-4
RADIOACTIVE GASEQUS EFFLUENT. MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

_ : - : CHANNEL MODE - FOR“WHICH
_ CHANNEL SOURCE - CHANNELS  ~ -~ FUNCTIONAL SURVEILLANCE
INSTRUMENT*** CHECK CHECK CALIBRATION : TEST L 15 REQUIRED
WASTE GAS HOLDUP SYSTEM
a. Noble Gas Activity Monitor -
Providing Alarm and Automatic .
Termination of Release - - : ' .
- 2/3RT-7808, 3RT=7865-1 P P R(3) Q(1) F
b. Process Flow Rate Monitoring : ' : _
Device p NA R g *
CONDENSER EVACUATION SYSTEM
a. Noble Gas Act1V1ty Mon1tor - : v o
2(3)RT-7818; 2(3)RT-7870- 1 D M R(3) . Q(2) . **
b. fodine Sampler W NA NA NA [ x*
c. Particulate Sampler W NA - NA NA : **
d. Associated Sample Flow ~ ‘
Measuring Device D NA R Q - o **
e. Process Flow Rate Monitoring , : _ .
Device (2(3)RT-7870-1) D NA R. Q o o

)

' . S0123-0DCM
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- TABLE 4-4 (Cont1nued)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREMENTS

CHANNEL MQDE - FOR WHICH

, : - CHANNEL SOURCE .-CHANNELS <" FUNCTIONAL - ‘SURVETLLANCE
INSTRUMENT *** ‘ ' CHECK CHECK CALIBRATION TEST. IS REQUIRED:

, PLANT VENT STACK ‘ -

. a. Nobte Gas Activity Monitor - D M ‘ R(3) : o Q(2) ok
2/3RT-7808, 2RT-7865-1, ' ' s
3RT-7865-1 | -

b. Iodine Sampler - W . NA : NA . NA TR
c¢.  Particulate Sampler W NA ‘NA - NA ook
d.” Associated Sample Flow . ;
Measuring Device D. NA R g Q S
e. Process Flow Rate Monitoring A B e
‘Device D NA . R L Q ST
CONTAINMENT PURGE SYSTEM
a. Noble Gas Activity Monltor -
Providing Alarm and Automatic . : _
Termination of ‘Release ~' - v - L -
- 2(3)RT-7828,; 2(3)RT 7865 1 D P(4) R(3) Q1) - Sk
b. Todine Samp]er ~ W NA ‘ < NA = NA s
c. Particulate Sampler o : W NA “NA , NA ok
d. Process Flow Rate Hon1tor1ng - - * ' R
Device : D ~ NA R , Q e R
e. Associated Samp]e Flow T N
Measuring Device o D NA R , Q : -

) _ ‘ 30123 0DCM:
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NOTE:

» TIABLE 4-4 (Continued)
RADIOACTIVE GASEQUS. EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

B " CHANNEL  MODE FOR WHICH

’ : - CHANNEL SOURCE CHANNELS = FUNCTIONAL “SURVETLIANCE -
INSTRUMENT*** - B CHECK _ CHECK .CALIBRATION S _TEST SIS R[OUIRED
SOUTH YARD FACILITY (SYF) WORK AREA . -

a. Iodine Sampler . - W NA NA g T NA s
b. Particulate Sampler = W NA -NA ) - NA Co
c. Process Flow Rate Monitoring o ' .
Device D(5) NA ‘R S Q *
d. Associated Sample Flow Measur1ng ‘ il
Device - 7 D(5) NA : R Q ' o
SOUTH YARD FACILITY (SYF) DECONTAMINATION UNIT ) ‘ b
a. Todine Samp]er v W NA NA g NA , L
b. Particulate Sampler B W NA ‘NA ’ NA ‘ *
c. Process Flow Rate. Mon1tor1ng e : S
Device D(6) NA ‘R S Q o F
d. Associated Samp]e Flow Measur1ng e : o .
Device S D(6) NA ‘R . - Q- ¥

For 5 and 6, ECP 030100131 abandons the MGP rad1at1on monitors and. 1nsta11s flow meters. This sectfdn
applies to the flow meters and’ w11] take effect when ECP- turnover is comp1ete L

| » | . '$0123-00CHM
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Modes 1=

~ path isolation:actuation signal, automatic pathway. isolationT,; and Cont

TABLE 4-4 (Continued)

TABLE NOTATION

4 with any main steam'tsolat1on valve and/or any‘ma1n‘steam RN
1so1at1ng bypass va]ve not fu]]y closed L L

Mon1tor Recorders are not requ1red for the Operab1]1ty of the mon1tor,
prov1d1ng the 1noperab1e recorder ‘does not cause the monitor to become
inoperablé (i.e., feedback signal), As long as the monitor has indication,
alarm capability (if applicable), proper response (based on surveillance
requirements) and isolation function (if applicable), the Toss of the
recorder does not render the mon1tor 1noperab1e

The CHANNEL FUNCTIONAL TEST shall also demonstrate ver1f1catton of eff1uent

Room alarm annunc1at1on if any of, the fo1low1ng cond1t1ons ex1st

1. Instrument 1nd1cates measured 1eve1s “above the a1arm/tr1p setpownt
2. Ctrcuwt fa11ure

”T Automat1c pathway 1so1at1on is tested on. @’ once pnr refue11ng 1nterva1

T The ma1n containment purge 1so1at1on valves are requ1red to ‘be tested 1n
Mode 5 prior-to performing initial core alterations. Containment purge.
valves are not required to be tested for automatic isolation- in the event of

a mid-cycle outage.

Down scale failure testing is bounded by administrative limitation on
monitor setpoints which ensure monitor alarm and release termination occur
prior to raach1ng the Tevel of monttor saturation.

If the 1nstrument controls -are not set in the operate mode procedures shall
call for dec?ar1ng the channel inoperable.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following. cond1t1ons exist:

10 Instrument 1nd1cates measured 1evels above the alarm setpo1nt

2, Circuit fajlure.

Down scale failure testing is bounded by administrative limitation on
monitor setpoints which ensure monitor alarm and release termination occur
prior to reachtng the level of mon1tor saturat1on

If the instrument controls are not set in the operate mode, procedures sha]]
call for declaring the channel inoperable.

' $0123-0DCM
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TABLE 4-4 (Continued)

TABLE NOTATION (Continued)

(3) The 1n1t1a1 CHANNEL CALIBRATION sha11 performed us1ng Gh: or mor
reference standards certified by the National Institute of Standard
TechnoTogy of using standards that have been obtained. from su p]TEPS that
participate in measuremént assurance activities with NIST. " These standards

- shall permit calibrating the system over its intended range of energy and-
measurement rangé. For subsequent CHANNEL CALIBRATIONS, 'sources that have-
been related to the initial calibration shall be used .

(4) - Prior to each release and at least once per month.
(5) Daily checks only required during'times of  building occupation.

(6) CHANNEL CHECK requ1r=d by Health Physics daily for each day that the CO2
' Decontamination Unit is used.

S0123-0DCM
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4.3

OPERABILITY DF RADIOACTIVE WASTE EQUIPMENT

The flow - d1agrams defining the treatment paths and the components of
- the radioactive: Tiquid, gaseous and so]1d waste management systnms are

shown in Figures 4-5 thru 4 7

-S0123-0DCM
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FIGURE 4-5 SONGS RADIOACTIVE LIQUID WASTE TREATMENT SYSTEMS
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FIGURE 4-6 SONGS RADIOACTIVE GASEOUS WASTE TREATMENT SYSTEMS
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“FIGURE 4-7 SOLID WASTE HANDLING

) Resm sluiced} ‘ . Loaded int
Resin sluiced : Spent Resin from SRT=to - | <~ - Transferred to’ sl"a : :aok"
Spent Resin  ——¥ o ‘ —p! - gceumnlated > disposal’ g MPHFZfor pping cask:
from IX to SRT ce . I N fordkransport’ | .
in SRT container and < linterim s ging : T
. P b . o hurdal.site: .
dewatered - v ; .
Filter
) - evaluated for | = .~ If. not
Filter removed . Filter stored incinerability- | - incenerable
Particulate - P o . P - * Haste shipped
Process Filters —p frgm,jn-_hne —® i'n. '_acpqmulation 1. if incinerabie: ‘packaged: fn | o burial pspue. kS
: position : area on. site -shipped for ; drum Yiner:for
off-site disppsal .
incéneration T —
, ; | Reslﬁﬁn
. - ulting
l:lgs:e: i Haste‘plactez: :: Haste shipped disposable -
Low Level Dry - co :e)c“e] n e ;arg:h(i;on ai:“to’ 4 | to processor: . | waste packaged
Active Haste lrecte;:i‘ cles. i e _"pm‘e: Tl for volume “ | and stipped - -
oqahe,, ,“,”F'“ o1r-site reduction.- from processor -
the plant processor .. to -burial-sité
Waste ;orted i
! for packaging Hastes packaged Maste shipped -
—p= on-site or »and transferred. P to biirial site
veirdor to MPHF ]
processing '
tlothing. packed -
Clothing bags in boxes-and . c‘?.'?hi"g'
. : taundered,
Protective collected from : shipped. fo -
; s s VIR - -  returtied ‘to
Clothing points - around off-site eite -dnd
piant Taundry réstocked -
; facility. : o
LEGEMND:
SRT: Spent Resin Tank .
MPHF: Multl Purpose Handltng Faeility :
IX:Ion Exchanger :
50123-0DCH:
4-22 “Revision 0

_02 -27-07



5.0

RADIOLOGICAL ENVIRONMENTAL MONITORING

5.1

_Mon1tor1nq Proqram

5.l;i;The:radic1égicé1 env1ronmenta1 mon1tor1ng program sha?] be
conducted as specified . in Table 5-1. The requirements are
applicable at all times.

APPLICABILITY: At all times

ACTION:

al

" Operating Report (see Section 5.4

Should the radiological environmenta] monitoring program

not be conducted as ‘specified in Table 5=1, in lieu of any
other report. required. by Technical Specification Sect1on

:?{5 7.1 and LCS 5.0,104; prepare “and submit:to the:

Commission, in the Annua] Rad1o]o?1ca]dEnv1ronmenta} A
a description .of the:

reasons for not conducting the program as required and the

_plans for prevent1ng a recurrence

”:Shou1d the 1eve1 of rad1oact1v1ty in an env1r0nmenta1

sampling medium exceed the reporting Tevels of Table 5-2
when averaged over any calendar quarter, in lieu of any
other report. requ1red by Technical. Spec1f1cat1on Section
5.7.1 and LCS 5.0.104, prepare and submit to the
Commission, within 30 days from the end of the affected
calendar quarter a Report pursuant to 10 CFR 50.73. When
more than one of the radionuclides in Table 5-2 are
detected in the sampling medium, this report shall be
submitted. if:

concentration (1) + concentration (2) + . . .2 1.0
1imit Tevel (1) limit Tevel‘(z) :

When radionuclides other than those in Table 5-2 are
detected and are the result of plant effluents, this

- report shall be submitted if the potential annual dese to
an individual is equal to or greater than the calendar.

year 1imits of Spec1f1cat1on(s) 1.2.1, 2.2.1 or 2.3.1, as
appropriate. This report is not requ1red if the measured
level of radioactivity was not the result of plant

effluents; however, in such an event,. the condition shall

be reported -and- described in the Annua] Radwo]o?1ca1

Environmental Operating Report (see Section 5.4

S0123-0DCM
5-1 Revision 0
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- 5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
ACTION: (Cont1nued)v .

samples unava11ab1e from one or more of thé sample’s <~
Tocations:. requxred by Table 5-1,. 1dent1fy specific -
locations for obtaining ‘replacement’ samples “and add them
within 30 days to the Radiological Environmental.

. Monitoring Program given in the ODCM.  The spec1f1c ,
locations from which samples were unavailable may then be
deleted from the monitering program.. Pursuant to
Technical Specification 5.7.1, submit in the next Annual

_ Radioactive Effluent Release Report documentation for a
change in the ODCM including a revised figure(s) and table

. for the ODCM reflecting. the new Tocation(s) with
supporting information identifying the cause of the

“unavailability of samples and: justifying the: se?ectaon of -

the new 1ocat1on(s) for-obtaining samples.

SURVEILLANCE REQUIREMENTS

1 The rad1o]og1ca1 environmental monitoring. samples sha]] be.
collected pursuant to Table 5-1 from the Tocations given in
Table 5-4 and Figures 5-1 through 5-5 and shall be ana]yzed
pursuant to the requirements of Tables 5-1 and 5-3.

: S0123~-0DCM -
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Exposure Pathway-

and/or Sample

1. AIRBORNE
Radioiodine
and
Particulates

2. DIRECT
RADIATION®

RADIQLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samp]es
and Samg]e Locat10ns

. Samples - from at 1east 5 1ocat10ns'

3 samp1es from. 0ffs1te locations
(in different sectors) ‘of the

highest- calculated: annual average

ground 1eve1 D/Q.~

1 samp]e from the’ v1c1nity of a
community having: the h1ghest
calculated annua] average ground-
Tevel D/Q

1 samp1e from a contro] location
15-30 km (10-20 miles) distant
and in"the Jeast: preva]ent wind
direction®

At 1east 30° 10cat1ons including

an inner ring offstations in the
generalzarea: of the site boundary

and anouter ring:approximately
in the'4 to 5 mile: range- from the
site-with a stationin each
sector of each ring, ‘The-balarce
of the: stat1ons is in special-
interest areas such-as population
centers; nearby residences,
schools, and in-2:0r 3 areas to
serve as. contro1 stat1ons

1

Sampl1ng and
Co]]ect1on Frequencv

pe and Frequencv of” Analvses

Contlnuous operat1on of:
sampler’ with® samp]e _
collection as reguired
by dust-ioading, bi “af
lTeast once per- 7 days.*

Rad1010d1ne cartr1dge
at'least once per.7- -days
_ 1315 Particulate: ‘samp
~“Analyze for gross:beta
soradicactivity > 24 hours
-following Filter chang
“Perform-gamma- isotopic
~on-each: sample when
activity s > 10 time: ,
~yearly mean of:control:samples.
< Perform-gamma isotopic analysis
~“on composite: {by. location)-:
o ~sample at least once” per
o f92 days.. s

~Gamma dose.

At least. once per ,
: .92 days.

At 1eas»:t',_-,_ld'ﬁ;cfé»::"Eper
92 days. S

50123 0DCM
. Revision 0
'_v‘02;27 -07

5-3




TABLE 5-] (Continued)
RADIULOGICAL ENVIRONMENTAL MUNITURING PROGRAM

Exposure Pathway Number of Samples Samp11ng and : ,f v . , L
and/or_Sample and Sample Locations® Collection Freauencv Tvue'ahd Fheauencv’of Ana]yses;c
3. WATERBORNE _ o : -
a. Ocean 4 Yocations : . At Teast once per:: Gamma 1sotop1c analysis of each
- month and - composited‘ monthly sample. Tritium: ana]ys1&
quarterly of -composite. sample at Ieast once
per 92 days _ .
b. Drinking® 2 locations Monthly at each s Gamma 1sotop1c and tr1t1um
' ' : Tocation. B analyses of each sample
c. Sediment 4 tocations : At least once per ’ Gamma 1sotop1c analysis. of each
from:: ; 184 days. R : samp]e
Shoreline - '
‘d, Ocean 5 Jocations At least once per - Gamma isotopic ana]ys1s of each
Bottom 184 days. g sample :
Sediments
. -~ §0123-0DCM
h-4 ' _ “Revision 0
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TABLE 5-1 (Cont1nued)

RADIOLOGICAL ENVIRDNMENTAL MONITDRING PROGRAM}?

Exposure Pathway Number of Samp]es S Sam€11ng and
and/or Sample and Sample Locations® Collection Freq;gncy

4. INGESTION - . - L
a. Nonmigratory 3 1ocat1ons T One sample in- season,

Marine : or at least once per
Animals , A 184 days 1f not. -

' seasonal. One.sample
of each of ‘the: fol1ow-
ing species:

1. Fish-2-adult spec1es
such as--perch or: -
sheephead.

2. Crustaceae-such as
crab or lobster.

3. Mollusks-such as.
1impets, . seahares or
clams. e

b. Local Crops 2 locations o Representative

' vegetables, normally
1 leafy and" 1 fleshy
collected at harvest
time. At least 2.
vegetables collected
semiannually- from
_each 1ocat1on

5-5

7 Gamma isotopic analysi
..-portions semiannual :
:g;analys1s for 1eafy crops

. Type and FrEQUenCV:Of{An§}YSES'

}fgﬁamma isotopic ana]ys'sﬁon
: ?ed1b1e portions.. i

on ed1b1e

$0123-0DCH
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,  IABLE §-1 (Continued)

TABLE NOTATION

Samp]e Tocations are indicated on Figures 5-1 through 5-5.

Gamma 1sotop1c analysis means. the identification and quant1f1cat1on of gamma em1tt1ng radionuclides- that may
be attributable to the effluents-from the facility.

The purpose of this samp1e is to obtain ‘background information. If it is not practical to estab11sh contro]
locations in accordance with the-distance and wind direction criteria, other sites which’ provide: va]1d
background data may be- subst1tuted

Canisters for the collection of rad1o10d1ne in air are subJect to channe11ng These devices should'be

carefully checked before operation in the field or several should be mounted: 1n series to prevent 1055 “of
jodine. , : v

Regulatory Guide 4.13 provides minimum -acceptable performance cr1ter1a for: thermo]um1nescence dos1metry (TLD)
systems used for environmental monitoring. One -or mere 1nstruments, such..as‘a pressurized ion chamber; for
‘measuring and recording dose .rate continuously may be used in- place of, orin. addition to, 1ntegrat1ng
dosimeters. For the ﬁurpose of this table, a thermoluminescent dosimeter may:be.considered to-be-one phosphor

and two or more phosphors in a packet may be considered as two or-more dos1meters Film badges shou]d not be
used for measuring d1rect rad1at10n : .

Composite samples should be co]1ected with equipment (or equ1valent) which:is. capab]e of col]ect1ng an’ al1quot
at time 1ntervals which are very short (e.g., "hourly) relative to the compos1t1ng period (e.g.; month1y)

No dr1nk1ng water pathway ex1sts at SONGS.

o 50123-0DCM
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TABLE 5-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Reporting Levels

Airborne
Particulate . _ g
Water or Gases Marine Animals Local Crops
Analysis (pci/1) .- (pCi/w’) (pCi/Kg, wet) (pCi/Kg, wet)
CH-3 T2 x 10 3 - | =
Mn-54 1 x 10° 3 x 10* -
Fe-59 4 x 10° 1 x i0*
Co-58 1 x 10° 3x 10"
Co-60 3 x 10% 1 x 10&4
~ In-65 3 X ldz, 2 x 10*.
7r-95, Nb-95 4 x 107
1-131 2t 0.9 . _1-A'x‘102
Cs-134 30 10 1 x10° 1 x 10°
Cs-137 50 20 2x10° 2% 10°
Ba-140, La-140 2 x 107 |

(@) For drinking water samples. This is 40 CFR Part 141 value. If rio,drinking water pathwa
(b) “value of 30,000 pCi/1 may be -used. , I o
If no drinking water pathway exists, a value of 20 pCi/l may be used.

1
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TABLE 5-3 /
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®
MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)®

\ Co : - rAirborne
. : . Particulate ' .
Water or Gases Marine Animals Local Crops Sediment-- 7 -,
Analysis - (pCifn) (pCi/m’) (pCi/Kgs; wet)-  (pCi/Kg, wet)  (pCi/Kg; dry):
gross beta 4 | 1 x 107 | —
H-3 - 2000
© Mn-54 | 5 130
Fa-59 30 260
Co-58, 60 15 130
_ In-65 30 : 260
7r-95, Nb-95 15
1-131 1@ 7 x 10 . | 60
Cs-134 15 5 x 10° 130 60 150
Cs-137 18 6 x 10 150 80 180
Ba-140, La-140 15

| 50123-0DCM
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TABLE 5-3 * (Corit inised)
TABLE NOTATION

. .iTheFLLthsfthe smallest concentrat1on of- radiocactive materta]“1n'a~samp1e E

ith. 95% probab ith 5% probab

~that ‘will be detecte th ‘
»-observatton represents A “rea]"

cohc]u,1ng that’ a b]an

For a part1cu1ar measurement system (wh1ch may 1nc1ude rad1ochem1ca1
separation): :

4.65‘55
E'~- Ve 2.22%x10% Yoo exp (-ant)

LLD =

where:
LLD is the "a priori”. Tower limit of detect1on as defined above (as

mtcrocur1e per unit mass or vo]ume),

sp 18 the standard dev1at1on of ‘the- background ccounting’ rate or: of _
tne gounting rate of a blank’ samp]e as appropriate (as counts per-
minute),

E 75 the count1ng eff1c1ency (as counts per transformat1on),
v 15 the samp]e s1zn (1n un1ts of mass or vo]ume), N

2,22 x 10515 the number of transrormatlons per mtnute per
microcurie,:

Y is the fractiona1 radiochemical yield (when applicable),

A is the radicactive decay constant for the particular
radionuclide, and

At is the e]apsed time between midpoint of sample collection or end
of the collection period .and time of counting (for environmental

samples, not p1ant effluents ).

The value of sh used in the ca]cu1at1on of ‘the LLD for a d=tect10n system
shall .be based on the actual observed variance of the background counting
rate or of the-counting rate of ‘the blank samp]es (as a propr1ate) rather
than on:an unverified: theoretically: pred1cted variance: In calculating the
LLD for ‘a radionuclide determined by gamma-ray spectrometry, the background
shall include the typical contributions of other radionuclides normally
present in the samples (e.g., potass1um-40 in milk samples). Typical values
of E, V Y and At sha11 be used 1n the ca]cu]at1ons

It shou]d .be recogntzed that the LLD is deftned 2s an a Qrior (before the
fact) 1imit representing the capability of the measurement system and not as

a Qostertor1 (after the facL) Timit for a particular measurement.*

*For a more comp]ete discussion of the LLD, and other detection limits, see
the following:

glg HASL Procedures Manual, HASL-300 (revised annually).
2) Currie, L, A., "Limits for Qualitative Detection and Quantitative

?egggm1nat1on - Application to Radiochemistry" Anal. Chem. 40, 586-93

50123-0DCM
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TABLE 5-3 _(Continued)
TABLE NOTATION

; ‘:If no dr1nk1ng water pathway

Other peaks wh1ch are measurab]e and 1dent1f1ab1e together w1th the
rad1onuc11des in Tab]e 5-3, shall be 1dﬂnt1f1ed and reported :

If no drinking water pathway exists, a value of 15 pCi/1 may be used.

S0123~0DCM
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Cont1nued)
» 5.2. LAND USE CENSUS

Tocation- of the nnarest m11k animal;:
and the hearest garden* of greater than 500 square Teed
producing: fresh leafy vegetables in each of the 16
meteoroTog1ca1 sectors within a distance of f1ve miTes.

APPLICABILITY: At all t1mes

oA “‘W1t? the ]and use census 1dent1fy1ng g 1ocat1on(s) that
. current1y being calculated in"Specification " "~
2.3.1; ‘pursuant to Technical Specification 5.7.1, identify
the new locations in the next Annua] Radwoact1ve Effluent
o _Re]easelReport.f } - , TR
b Withthe ”Eéﬁ§ﬁ§f?d n§ a 1ocat1on(s) that

yields a ‘calculated dose or dose commi tment: (Via the same
exposure ﬁathway) 20..percent greater ‘than at a 1ocat1on
from which sampTes. are currently baing: obtq1 ed. in .-
accordance with Specification 5.1, add the new Tocation _
within 30- days to the Radlolog1ca] Environmental ‘Monitoring
Program given 1in the 0DCM. The sampling. 1ocat1on(s).
excluding the contro] station Jocation,. hav1ng the Towest
calculated ‘dose or dose comm1tment(s) via the same exposure
pathway, ‘may be deleted from this monitoring program after
October 31, of the year in which ‘this -Land Use Census was
conducted. Pursuant to Technical Specification 5.7.1,
submit in the next Annual Radioactive Effluent Re]ease
Report documentation for a change in the ODCM including a
revised figure(s) and table(s) for the ODCM reflecting the
new. 1ocat1on(s) with information support1ng “the change i
:.samp11ng 1ocat1ons o

SURVETL LANCE REQU REMENTS

.1 The land use census shall be conducted at Teast once per 12 months
between the dates of June 1 and October 1 using that information
‘which will providé the best results, such as by, a door-to- -door
survey, aerial siirvey, or by consulting 1oca1 agriculture

authorities.

*Broad leaf vegetation sampling may be performed at the site boundary in the
direction sector with the highest D/Q in 1ieu of the garden census.

S0123-0DCM
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

5;3ti* ~ Analyses shall be performed on rad1oact1ve mater1a1s o
' supplied as part of an Interlaboratory Comparison Program
that complies with Regulatory Gu1de 4,15,

APPLICABILITY: At all times
ACTION:

a. With analyses mot being performed as required above, report
the: corrective. actions ‘taken to prevent a.recurrence to the

“ Commission in the Annual- Rad]o]og1ca1 Env1ronmenta1 S
Operat1ng Report ' O

SURVETLLANCE REQUIREMENTS

A summary of the resu1ts obtained. as’ part of the. above required .
Interlaboratory Comparison Program and in accordance with Section
5.4.1 of ‘this document shall be included in- the Annual Radiological
Environmental Operat1ng Report (see Sect1on 5.4).

$0123-0DCM
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5.0 RADIOLOGICAL ENVIRONNENTAL MONITORING (Continued)

of" trends of ‘the resu]ts of: the rad101ognca1 environmental.
surve111ance activities for the report per1od,.1nc1ud1ng a.
comparison with' preoperatwona] stud1es, ‘operational’
controls (as appropriate), and previous nnvwonmenta]
surveillance reports and an assessment of the observed
impacts of the plant operat1on on :the environment.’  The
reports shall also include the results of land use. censuses
required by Section 5.2.° If harmful effects or evidence of
irreversible damage are detected by the monitoring,, the . .
~ .report shall provide an analysis of the problem and a

~"y;p]anned course of act1on 16, a11ev1ate the prob1em L

The annuaT rad1o1og1ca1 env1ronmenta1 operat1ng po
shall include summarized and tabulated results in the
Radiological Assessment Branch Technical Position,
0 - Revision 1. -November: 19797 of a]] rad1o]og1ca1 environmental

- samples, taken during the report: perxod “In the event that -
some results are not available for 1nc1us1on with the '
report ‘the report shall be submitted notTng and. explaining
‘the reasons: for ‘the- m1ss1ng results,; The.. m1ss1ng datd -
shall be subm1tted as soon as possible in'a supplementary

report.

The reports shall also include the following: a summary
description of the radiological environmental monitoring
program; a map of all sampling locations keyed to a-table
giving distances and directions from the mid-point of
reactor Units 2 and 3; and the results of licensee
participation in the Inter]aboratory Comparison- Program,

required by Section 5.3.

* A single submittal may be made for a multiple unit station, combining those
sections that are common to all units at the. station.

- S0123-0DCM
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5.0 RADIOLOGICAL‘ENVIRONMENTAL MONITORING (Continued)

5.5 SAWPLE LOCATIONS

' ‘tOnihg‘Sam'”'f‘ﬁ'“ _
=5.7 " These samp’ o
descrIbed in Tab]e 5-4 and 1nd cate. the distance in miles and the
d1rect1on, determ1ned from d ees: true north; from the center of the
Units 2 and 3 building comp1ﬂx Table 5-6 gives the sector and.
direction designation for the Radiological Environmental Mon1tor1ng
Sample Locat1on on Map, F1gures 5- 1 through 5-5.

S0123-0DCM
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Page 1 of 6 .

IAELE;ézé

‘RADIDLDGICAL ENVIRDNMENTAL MONITORING SAMPLE LDCATIONS

R ‘ - DISTANGE® .
TYPE OF SAMPLE AND SAMPLING~LOCATION*** (m11es) _ DIRECTION*“
Direct Radiation o : : |
1 City of San Clemente (Former SDGRE 0ffices) 5.7 N
2 Camp San Mateo (MCB, Camp Pendleton) 3.6 N
3 Camp San Onofre (MCB Camp Pend?eton) , 2.8 NE- 2
‘¢_4‘_QCamp Horno (MCB Camp Pend1eton) e As B
6 01d F1 Camino Real (AKA 07d Route 101) 3. o ESE
8. Noncomm1sswoned 0ff1cers Beach Club | 1.4 N
10 B]uff (AdJacent to PIC #l) ' 0.7 o WNW
11" Former stwtors Center e : ’u‘0?4**‘_' ;o wa
12 South Edge of Sw1tchyard - ‘ 0.2%% E
13 Southeast Site boundary (B]uff) : 0.4  ESE
15 Southeast Site Boundary (0ffice Building) 0.1%¥x SSE
16  East Southeast Site Boundary ' 0.4%* ESE
17 Deleted S | - - s
18 Deleted : - -
19 San Clemente Highlands 4.9 “NNW |&
22 Former U.S. Coast Guard Station - San Mateo Point 2.7 WM
73 SDG&E Service Center Yard 8.1 N

*' Distance (miles) and Direction (sector) are measured relative to Units 2 and
3 midpoint. Direction is determined from degrees true north.

** Distances are within the Unitslz and 3 Site Boundary (0.4 mile in all
sectors) and not required by Technical Specification.

+k%  MCB - Marine Corps Base PIC - Pressurized Ion Chamber

, 50123-0DCM
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Page 2 of 6

DIRECTION*

TYPE OF. SAMPLE AND SAMPLING LOCATION***
Direct Radiation (Continued) '
31 Aurora Park-Mission Viejo 18.6 NNW
33 Camp Talega (MCB, Camp Pendleton) 5.9 N IR
34  San Onofre School (MCB, Camp Pendleton) 1.9 NW
35 Rangé,S;Z"(MCB,“Camp Pghd]étdn) 4.8 'NNE'
36 Range 2080 (MCB Camp Pendleton) Al SO L
38  San Onofre State Beach Park ‘ 34 SET '
40 - SCE Training-Center - Mesa (Adjacent to PIC #3) 0.7 NNW
41 01d Route 101 - East : 0.3 E
44  Fallbrook Fire Station 17.7 E
46  San Onofre State Beach Park 1.0 SE %
47 _Camp'Las'FTOrés (MCB, Camp Pendleton) 8.6 SE

* Distance (miles) and Direction (sector) are measured relative to Units 2 and

3 midpoint. Direction is determined from degrees true north.
** Distances are within the Units 2 and 3 Site Boundary (0.4 mile in all

sectors) and not reguired by Technical Specification.

**¥* MCB - Marine Corps Base PIC - Pressurized Ion Chamber

5-16
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TABLE 54 |

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE. LOCATIONS

b ,1nu;d) AT - S T R E TR
49" >kﬂmp'Chéppo (MCB' Camp PendWeton) 12, 9 S ”'EQE"“ N
50 Oceanside Fire Station (CONTROL) | 15.6 . SE B
53 San D1ego County Operaticns Center | 44,2 | SE. e
54 Escondido Fire Station 31.8 ESE '
55  San Onofre State Beach (Unit 1, West) ' 0.2%% WNW R
56 San Onofre State‘Beach (Un1t 1, West) - 0,2%*% W _
.57 San Onofre State Beach (Unit2) ...~ . OISR
R | ‘ IS RS l**”“f”'*w%T’SﬁVfATEEVI’“T §“’” o
59 SONGS Meteoro1og1ca1 Tower v 0.3%* WINW
60 ;Deieted . ‘ - - |®
i ffSiijMesa = East Boundary (AdJacent to PIC #4) ;Q;jf;,f‘ e N S
62 MCB - Camp Pendleton. (Adjacent to PIC #8) 0.7 CME R
§3ﬂu'MCB - Camp PendTeton (Adjacent to PIC #6) 0.6 NE ;
64  MCB - Camp PendTeton (AdJacent to PIC #7) B (N . 'ENE’ ' f
65  MCB - Camp Pend?eton (AdJacent to PIC #8) 0.7 <
66  San Onofre State Beach (Adjacent to PIC #9) 0.6 ESE 3
67 Fofmer'SQNGS‘Evaﬁoration Pond (Adjacent to PIC #2) 0.6 MW |
68  Range 210C (MCB, Camp Pendleton) S ENE
73 South Yard Facility : « 0,4%% ESE
Deleted o ' '
Deleted
T De]eted( o o o v
"74"'0ceans1dé'City HaT] (BaékupidﬁNTRdt)"ﬁ S g T SE
75 Gate 25 MCB ' o . . 4,6 - SE
76  El Cam1no Real Mobil Station . 4.6 NW
77 hrea 62 Heavy 1ift pad . . - . - 4.2 ‘ N
78  Horno Canyon (AKA Sheep Va]ley) 4,4 ESE

7"-3

* Distance (miles) and Direction (sector) are measured relative to Units 2 and
3. midpoint. Direction is determined from degrees true north.

** Distances are within the Units 2 and 3 Site Boundary (0.4 mile in all
sectors) and not required by Technical Specification.

% MCB - Marihe.Corps Base  PIC - Pressurized Ion Chamber

$0123-0DCM
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Page 4 of 6
- TABLE 5-4 |
RADI OGICAL ENVIRONMENTAL MONITORING‘SAMPLE LOCATIONS

R .{.ﬂ.;j' DISTANCE
TYPE OF SAMPLE AND SAMPLING'LOCATIONj A'Niif.. S Ajm11es) e
A1rborne o S - o o
1 thy of San C]emente (City Ha11) 5.1 NW
7 AUS Roof , 0.18%* N
9  State Beach Park _ 6.6 . . ESE
10 Bluff . 0.7 WNW
11 Mesa EOF 0.7 NN
12 Former SONGS Evaporation Pond - 0.6 NW
713" Marine, Corps Base (CampAPend1etonhEast) Lo b7 B
14 De]eted B SR e e e
15 0ceans1de C1ty Hall (CONTROL) : 15.6 SE
SdinSamplest R T
1 Camp San Onofre ) - - 2.8 NET T
2. 01d Route 101 - (East Southeast) 3.0 ESE
3 Basilone Road/I-5 Freeway Offramp 2.0 N
5 - Former Visitor's Center ‘ 0.4%* NW
6  Deleted - -
7 Prince of Peace Abbey (CONTROL) 15 SE
Ocean Water
A Station Discharge 0utfa1] - Unit 1 0.6 SW
B Outfall - Unit2 1.5 s
C  Outfall = Unit3 . | 1.2 SSH
D Newport Beach (CONTROL)_ ' 30.0 NW

* 'Dwstance (m1 es) and D1rect1on (séétor) are measured re1at1ve to Un1ts 2 and '
3 midpoint. Direction is determined from degrees true north

** Distances are within the Units 2 and 3 Site boundary {0.4 mile in all
sectors) and not.required by Technical Specification. ‘

t Soil Samples are not required by Technical Specifications.
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Page.S-qf.ﬁ(
TABLE 5-4 |
RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

5,

.CémpﬂPendleton Dr1nk1ng Water Reserv01r 21 NW’?

Oceanside City Hall (new CDNTROL) 15.6 SE

Shoreline Sediment (Beach Sand)

1

s B
g
4

ok

Sar Onbfre State Beach (Southeast) _ - 0.6 SE
San Onofre Surf1ng Beach. . , ‘ 0.8 WNW -
“san Onofre State Beach’ (Southeast) SR Co 35§Q',f-- R 'SEjf;;~
anport Beach (North End) (CONTROL) 29.2 NW

.,;;LocaT Crops T N o |
1. % Defetéd” S e e e

'ﬂ[;oceanSNde (CONTROL)** S 15 625 - SE to ESE,"
~San Clemente Resident w/Garden o 4.4 W

SONGS Garden . S W

Distance (m11es) and Direction (sector) are measured relative to Units 2 and

3 m1dp01nt Direction is determined from degrees true north.

Contro] 1ocat10n should be 1n Sect1on G or F, 15 to 25 mN]es from site. The
control. Tocation will be selected based on samp]e availability. The exact

.’-f'i:10cat1on shall be moted in thé Annual Radiological Environmental 0perat1ng

Report.

S0123-0DCM
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TABLE 5-4 Page 5 of 6

: RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS‘»Jﬂ,_~l;luﬁ_a-ﬁa. e

Mmoo w :(>"

B DISTANCE* e
TYPE OF SAMPLE AND SAMPLING LOCATION ; o (mites) - DIRECTION* -
Non~ MIgratory Mar1ne An1ma1s o
A Unit 1 Outfall . 0.9 O WSW
B Units 2 ahd 3 Outfall S 1.5 ~ SSW
C  Laguna Beach (CONTROL)** ' 15 to 150 WNW to NW
. Ke1pT _ .
S san Onofre Ke]p Bed 1.5 S
San Mateo Kelp Bed 3.8 - WNW
‘Barn Kelp Bed 6.3 SSE
:_DELETED e | : | _
< Salt CrEEk (cONIROL)’u S i te 13 WKt W
Ocean Bottom SedIments
A DELETED - ,
B Unit ] Outfall | 0.8 SSW
C  Unit 2 Outfall . 1.6 SW
D Unit 3 Qutfall 1.2 SSW
E Laguna Beach (CONTROL) 17 to 19 NW IR
F SONGS Upcoast : 0.9 " WSW

*  Distance (miles) and Direction (sector) are measured relative to Units 2 and
3 midpoint. DINectIon is determined from degrees true north.

** A Tocation more dIStant from SONGS in the WNW to NW direction may be used as
the CONTROL location.

f Ke]p Samples are not required by Technical Specifications.

> S0123-0DCM
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TABLE 5 5
PIC = RADIOLOGICAL ENVIRONMENTAL MONITDRING LOCATIONS

-.PRESSURIZED 10N CHAMBERS (Deq:&ges)* Meters® " miles DIRECTION/SECTOR® .
S San OnoTre Beach L 298°' "idéd: 0.7t | -NNW,' nb [ﬁ |
2 SONGS Former Evap. Pnd 313° 890 0.6 NW 0
S3  Japanese Mesa 340° 1200+ 0.7 NNW R
S4 MCB - Camp Pendleton 3° 1130 0.7 N | A
.Ss N&éN~ Cémﬁ.Pend]eton 19° 1080 0.7 NNE BN

*¥155NN\M¢35§ Camp Pend1etonﬁ*f?ﬂ69: BN 5u97b'“-‘-fzof§ff GNES €
57 MCB'; Camp Pend]eton 70° 960-‘ 0.6 ENE . D
S8 MCB - Camp Pendleton  98° 1130 0.7 E E
59" San Onofre’ State Beach- 121° e 0.6 CESEF

* Distance (metnrs/m11es ) and Direction (sector) are measired relative to
_ Un1%ﬁ Z and 3 m1dpo1nt Theta dwrect1on is determ1ned from dngreos true
nor: : , _

S0123-0DCM
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. TABLE 5-6
SECTOR.'AND. DIRECTION DESIGNATION FOR RADIOLOGICAL
NVIR - MONITORI LE: LD M ‘

NOMENCLATURE

- DEGREES TRUE
_FRQM SONES 2 AD 3 HID- Pl NT

Sector.‘ A Center o Sector R ' 22.5% - Jri
Limit _Line Limit Sector* - Direction

308.75 0 & 360 11.25 A N
1125 22.5 33.75 - NNE
33.75 15.0 56.25 NE

25 . 7875 -
785t 0. Sl R
101.25 112 123.75 ESE
12375 135 - 146.25 SE

625 187 e85 USSE
168.75  180. 191.25 s
19125 202 213.75 SSH

© 213.75 225. 236.25 SH

236.25 247, 258.75 WSH

258.75 270. 281.25 W

281.25 2092, 303.75 WNW

303.75 315, 326.25 NW.

326.25 337. 348.75 NN

o o o o
e U A D I S ) F I o T « -

[ TS LT o S e O

(82 (] (82 (e ] (&) B
X O ] = = |

* Distance (miles) and Direction (sector) are measured relative to
Units 2 and 3 midpoint. - Direction is determined from degrees true North.

' S0123-0DCM
5-22 : Revision 0
: 02-27-07



F1gure 5-1 o :
Radiologlcal Environmental Monitoring Sample Locations.”
i 1 Mile Radius - o
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Figure 5-2

Rad1o]og1ca1 Environmental Monitoring Sample Locat1ons }

2 Mile Radius

Figure 5-2
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Rad1olog

Figura 53
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Figure 5-4 '
Rad1olog1 cal Envwonmenta] Monitoring Sample Locatmns - Orange County
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~ Figure 5-5 S
RadIOlogica1 Env1ronmental Mon1tor1ng Sample Locat1ons
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6.0 ADMINISTRATIVE
6.1 DEFINITIONS -

s,of thvs sect7on. r;1n cap1ta11zed type and are \

appL_,m Le thr ugh these Specwfwcatvfhs

ACTION.

6.1.1 ACTION shall be that part of & specification which
prescribes remedial measures required under desigriated.
conditions.

CHANNEL CALIBRATION

6.1.2 __;A*CHANNEL CALIBRATION sha11 be the adJustment as _
©he o necessary, of ‘the channel- output slich-thatiit responds ‘
with the necessary range and” ‘accuracy to known;values of: "
the parameter which the channel monitors.  The CHANNEL
CALIBRATION shall encompass the entire channel, including
. the sensor and alarm and/or trip functions,..and shall
srorincludesithe: CHANNEL FUNCTIONAL: TEST. . The: CHANNEL .
CALIBRATION may be performed by any’ ser1es of sequent1a1
overlapplng or ‘total channel steps such that ‘the entire
channe] 1s ca]lbrated

CHANNEL CHECK
6.1.3 A CHANNEL CHECK shall be the gqualitative assessment of
~ ~ channel behavior during operation by observation. This
determination shall include, where possible; comparison of
the channel indication and/or status with other
indications and/or status .derived from independent
1nstrument channe]s mnasurlng the same parameter,

CHANNEL FUNCTIONAL TEST
551f4 . A CHANNEL FUNCTIONAL TEST sha]] be

a. Analog channn1$ - the 1n3ect10n of 2 s1mu1ated s1gna]
into channel as close to the sensor as.practicable to
verify OPERABILITY, 1nclud1ng alarm and/or tr1p
funct1ons

b. Bistable channels - tﬁé:injéttibﬁ"of‘&“sihu]atéd‘
signal into the sensor to verify OPERABILITY,
including alarm and/or trip functions.

c. Digital computer channels - the exercising of the

' digital computer hardware using diagnostic programs
and the injection of simulated process data into the
channel to verify OPERABILITY.

. © 50123-0DCM
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6.0 ADMINISTRATIVE (ContTnued)

DOSE_EQUIVALENT T-131 o

< DOSE' EQ .
'(mTcrocurTes/gram) thch alaone would -

TVALENT. 13 ShaT be that doncent e

thyroid dose as-the quantity and isetopic’ metur of I=
131, 1-132, 1I- 133, I- 134, ‘and 1-135 actually present The

'thyTOTd dose conversion factors used for this calculation -
“shall be those listed in International Commission on

Radiological Protection Publication 30, Tables titled
Committed Dose Equivalent in Target Organs or Tissues per
Intake of Unit Activities.

REQUENCY NOTATION

618

The FREQUENCY NOTATION specified for the performance of
Surveillance ReqUTrements shall correspond” to the -

TntervaTs defined in Table 6.2.

"_GASEOUS RADNASTE TREATMENT SYSTEM

617

A GASEOUS RADNASTE TREATMENT SYSTEM Ts any system deSTgned
and installed to reduce radicactive gaseous effluents by
collecting primary coolant system offgases from the .
primary system and’ prov1d1ng for delay or holdup for the
purpose of reducing the total radToactTVTty prior to .
release to the environment.

MEMBERS OF THE PUBLIC

6.1.8

MEMBER(S) OF THE PUBLIC shall include all individuals who
by virtue of their occupational status have no formal
association with the plant. This category complies with
the requirements of 10CFR50-and shall include
non-employees of the licensee who are permitted to use
portions of the site for recreational, occupational, or
purposes not associated with plant functions.

- Supplemental workers and their dependents -are.included in

this definition while they temporarTTy reside at’ Camp -
Mesa. This categery shall not include nen-employees such
as vending machine servicemen or postmen who, as part of
their formal job function, occasionally enter an area that
is controlled-by the 1icensee for purposes of protection
of individuals from exposure to radiation and radicactive

mateTTaTs

‘ : S0123-0DCM
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6.0 ADMINISTRATIVE (Continuéd)

of core"react1v1ty condition;” power. level, average reactor
coolant temperature, and reactor .vessel-head closure: bolt
tens1on1ng specified in Tab]e 6-1 with fue] in the reactor

vnsse1
OPERABLE - OPERABILIT_Y |
6.1.10 A system, subsystem, train, component or device shall be

OPERABLE or have OPERABILITY when it is capable of

performing its specified function(s), and when all

necessary. attendant 1nstrumentat1on, contro]s. norma1 or
... emergency electrical power,: cooling and. seal, water,

" “Tubrication and other auxiliary’ equipment ‘that are:
required for the system, subsystem, train," component or
device to perform its function{s) are also capable of
perform1ng their re1ated support function(s).

' PURGE - PURGING

6.1.11 PURGE or PURGING is the contro]]ed process of d1scharglng
air or gas from a confinement -to maintain temperature, -
pressure, humidity, concentration or other operating
condition, in such a manner that replacement air or gas is
required to purify the confinement.

SITE BOUNDARY

6.1.12 The SITE BOUNDARY shall be‘that,11ne.beyond'wh1ch the land

' is not owned, leased, or otherwise controlled by the
Ticensee.

SOLIDIFICATION

wastes. from liguid systems to a homogensous (uniformly
distributed), monolithig, immobilized solid with definite
volume and shape, bounded by a stable surface of distinct
outline on all sides (free standing) .

6.1.13 SOLIDIFICATION shall be the conversion of radxoact1ve

$0123-0DCM
$~3 - Revision 0
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6.0 ADMINISTRATIVE

... detector; monitor. ca
”*&a*[2(3)RT 7817 2(3)
. RT 2101]

SOURCE. CHECK

(Continued)

when the channel se 15 exposed 1o

source [Z(B)RT 6753,52(3)RT 6759 Z“ RT-7:

For Sorrento ETectrontcs d1g1ta1 monTtors a SOURCE CHECR
shall be the verification.of proper comyuter response to a

check source request, [2(3)RT 7828, 2(3 RT-7865~1
2(3)RT 7870 1]

'For MGPI mon1tors a SOURCE CHECK shaTT be the ver1f1cat1on
of. proper computer response to the continudus internal
brat1on and eTectr1caT'checks

‘Hvsrec1f1ed Frequency for each SR et if the. :

T p
“SurvetTTance is performed within'1.25 times the: 1nterva1

_specified in'the Frequency, as measured:. from the ‘previous’

performance or as measured from the: t1me g spec1f1ed
'cond1t1on of the Frequency TS met P

For Frequenc1es spec1f1ed as “once,“ the above tntervaT
extension does not appTy

' If 2 CompTet1on Time requires periodic performance on a

“orice per.:." basis, the above Frequency extension
appT1es ‘to each performance after the 1n1t1aT pertormance
This. prov1s1on is not intended to be used repeatedTy as a
convenient means to extend. surveillance intervals beyond
those spec1f1ed Add1t1onaTTy, it does not appTy to any.
Actton Statements o
THERMAL PONER 'fseygivfafwwg'-;iw~\ R e
6.1.16 THERMAL POWER shall be the totaT reactor core heat
: transfer rate to the reactor coolant.
VENTILATION . EXHAUST TREATMENT SYSTEM o _ _
6.1.17 A VENTILATION EXHAUST TREATMENT SYSTEM is any system

designed and installed to reduce gaseous radioiodine or
radioactive material in particulate form in effluents by
passing ventilation or vent exhaust gases through charcoal
absorbers and/or HEPA filters for the purpose of removing
jodines or particulates from the gaseous exhaust stream
prior to the release to the envirvonment (such.a system is
not considered to have any effect on noble gas effluents).
Engineered Safety Feature (ESF) atmospheric cleahup
systems are not considered to be VENTILATION EXHAUST

TREATMENT SYSTEM components.

v $0123-0DCM
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6.0 ADMINISTRATIVE (Continued)
_ VENTING ‘

: NTING is the con roTT pr :
,_gasffrom a conf1n=ment-to ma1nta1n temperature : o
" humidity, concentration or other opnrat1ng cond1t1on,;1n o

such a marner. that replacement air or gas 1s not prov1ded

or required during VENTING. Vent used in system ‘names

does not imply a VENTING process.

_ S0123-0DCM
6-5 - ‘ ' Revision 0
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TABLE 6-1.
fg}: DPERATIONAL MODES

R .:'.ﬁﬁj-ﬁ REACTIVITY 'RATED
OPERATIONMODE - CONDITION. (K). THERMAL PONER(c)

_ PONER OPERATION  20.09 . > . N

. STARTUP 0.8 <5% MA

. HOT STANDBY 0.99 NA > 350°F

HOT SHUTDOMN < 0.9 NA  350°F> T,,>200°F
.:COLD SHUTDOWN (b) <0.99 SN < 200°F
CREFUELING (¢) W e

_ TEWPERATURE (°F)

ATV

(=N S S R SUR ] —

ga ‘Excluding decay heat.
b) A1l reactor vessel head closure bolts fully tensioned.
(c) One or more reactor vessel head closure bolts Tess than fully tensioned.

S0123-0DCM
6-6" T Revision 0
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NOTATION |

S

T LD = = | v

S
R
S/U
o
N.A.

Refueling
Interval

TABLE 6-2
FREQUENCY NOTATION

At'1eé$t'bhbé pé}”1é“Hpqr§
At least once pér 24‘ﬁdurs
At Teast once per 7 days
At least once per 31 days -
At Teast orice per 92 days

- Atfjéaét-onﬁg'ﬁépg1842déys‘.,,;

At Teast once per 18 months®

Prior to each reactor startup

| Cbmbieféd"ﬁrio?'fo éath'FéTease o

Not applicable

Not to exceed 24 months

*A month is defined as a 31-day period.

6-7
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6.0 ADMINISTRATIVE (Continued)

, 6.2 ADMINISTRATIVE CONTROLS - | :
* Routine radioactive effluent release reports covering the =~

bﬁehﬁtnon*oftﬁhe-uniﬁ'duning‘the\prgvidus;caTendah;yeQrﬁff,,
shall be submitted before May 1 of each-year. - "o
6.2.2 - The radioactive effluent release reports shall include a
' summary of the quantities of radioactive 1iquid and-
gaseous effluents and solid waste released from the unit
.as outlined in Regulatory Guide 1.21, "Measuring, -
Evaluating, and Reporting Radioactivity -in Solid Wastes
and Releases -of Radioactive Materials in Liguid and
Gaseous Effluents from Light-Water-Cooied Nuclear Power
~.Plants; "Revision- 1, June 1974, with data summarized on a
. guarterly basis following the format of: Appendix Bis. - .
The radioactive effluent release report shall include an
annual. summary of hourly meteorological data collected
. over the previous year..:This annual summary may be-either -
in the form of an hour-by-hour 1isting of wind speed; wind
direction,. and atmospheric stability, and precipitation” -
(if measured) on magnetic tape; or in the form of joint ‘
- frequency distributions of wind speed, wind direction, and -
- .atmospheric stability.  This same report®shall-include an-
assessment of the radiation doses due to the radioactive
liguid and gaseopus effluents released from the unit or
station during the previous calendar year. This same
report shall also include an assessment of the radiation
~ doses from radioactive 1iguid and gaseous effluents to
MEMBERS ‘OF THE PUBLIC due to their activities inside the
- SITE BOUNDARY (Figure 1-2 and 2-2) during the report
period. - A1l assumptions used in making these assessments
(i.e.; specific activity, exposure time and location)
shall be included in these reports. The meteorological
“conditions concurrent with the time of release of .
radioactive materials in gaseous effluents (as determined
by sampling freguency and measurement) shall be used for
determining “the gaseous' pathway -doses. - The assessment. of .
radiation doses shall be performed in accordance with: the - -
OFFSITE DOSE CALCULATION MANUAL (ODCM). -

* A single submittal.may be made for a mu]tip]e,un'lt" station.. The submittal should cumbine those sections
that ere common to a1l units at the Station; however, for units with separate radwaste systems, the
submittal shall specify the releases of radioactive material from each unit. :

S0123-0DCM
6-8 . - Revision O
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6.0 ADMINISTRATIVE (Contlnued) '
N 6 2 ADMINISTRATIVE CONTROLS (Continued)

The rad1oact1ve effTuent reTease report shaTT also 1ncTud,

an assessment of radiation doses to'the:Tikely most - '
exEosed MEMBER OF THE- PUBLIC-from reactor releases and’
other nearby uranium fuel cycle sources: (including doses
from primary effluent pathways.and direct radiation) for:

the previous 12 consecutive months to. show conformance

- with 40 CFR 190, Environmental Radiation Protection -

- Standards for- NucTear Power Operation. Acceptable methods
~ for calculating the dose contribution from Tiguid and

A gaseous effluents are. g1ven 1n Regu]atory Gu1 e 1.109,

Rev

S The rad1oact1ve efquents reTease ‘shalll 1nc1ude the «
following information for each type of solid waste sh1pped'
offsite during the report period:

a. Conta1ner voTume,,

'b;‘I‘TotaT cur1e quant1ty (spec1fy whether determ1ned
© by measurement or est1mate),

C. Pr1nc1pa1 rad1onuc11des (spec1fy whether
- determ1ned by mgasurement or est1mate),'

d. Type of waste (e.g., spent resin, compacted dry
waste, evaporator bottoms)

e. Type of container (e.g., LSA, Type A, Type B,
Large Quantity), and

Solidification Agent (e.g., cement, urea
formaTdehyde)

—h

The radioactive effluent reTease report shall include
unplanned relsases from the site to unrestricted areas of
~ radioactive materials in gaseous and ]1qu1d eff]uents made

dur1ng the: reporting. per1od

. The radioactive eff?uent reTease regorts shaTI 1ncTude any
changes to the PROCESS CONTROL PROGRAM (PCP) made during

the reporting period.

$0123-0DCM
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6.0 ADMINISTRATIVE (Cont1nued)

S TO RADIOACTIVE WASTE TREATMENT SYSTEMS (L]qu1d &

- Licensee.initiated- maJor changeS'to the radmactwp wast
(Irqufd_& gaseous) X T

1. _ShaIT be re) orted to the Comm1ss1on in the AnnuaI Rad1oact1ve

' Effluent Release Report. for the period in which the evaluation
was performed pursuant to Quality Assurance Program Description
(SCE-1-A),’ Subsection 17.2.20.3.1.1.: The d1scuss1on of each
change” shaIT conta1n _

a. A summary of the evaIuat1on that Ted to the determ1nat10n
that the change could be made in accordance with e
- applicable regulations; 3

b ":Suff1c1ent deta11edﬁxnformat10n to totaIIy supﬁort the
reason for the change without benef1t of add1t1ona1 or
suppTementaI 1nformat10n,

- c.";‘ A detawTed descr1pt1on of the equ1pment components and
' ‘processes’ involved-and the 1nterfaces w1th other pTant
systems; - B _ : ‘ |
d. An evaIuatwon of the change whwch shows' the pred1cted

releases of radioactive materials in liquid and gaseous -
effluents that differ from those previously predicted -in
the I1cense application and amendments thereto;

e. An evaluation of the change which shows the expected
“maximum exposures to -individual in the unrestricted area
and to the general popuIat1on ‘that differ from those
previously estimated in the license application and
amendments thereto.

f. A compar1son of ‘the pred1cted reTeases of radioactive
materials, in Tiguid and gaseous effluents to the actual
re;ease for the pnr1od pr1or to when the changes are to be
‘made; _ : , : B R

g. An estimate of the exposure to p]ant operat1ng personneI
' as a resuTt of the change; and

he Documentat1on of the fact that ‘the change was reviewed and
found acceptable pursuant to Quality Assurance Program
Description (SCE-1-A), Subsection 17.2. 20.3.1.1.

2. Shall. become effective upon review and acceptance pursuant to
Q;a11ty gssurance Program Description (SCE-1-A), Subsection
17.2.20.3.1.1,

S0123-0DCM
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6.0 ADMINISTRATIVE
64 BASES

(Continued)

6.4.1

DOSE (1.2)

6.4.2

*LIOUID EFFLUENTS_V i~
CONCENTRATION (l 1)

Th1s spec1f1cat1on is prov1ded to ensure. that the .
concentration ¢f radioactive materials released in 11qu1d
waste effluents from the sité will be Tess than the
concentration levels spec1f1ed in 10 CFR Part 20, Appendix
B, Table II, Column 2. This limitation provides.

: add1t10na3 assurance that the levels of radiocactive

materials in bodies of water outside the site will resylt
in exposures within (1) the Section II.A design’ objectives

. of Appendix 1,-10 CFR 50,-to an individual, and {2) the
S Timits of 10 CFR 20. 106(e) to- the populationi i The i s

concentration limit for dissolved or entrained nob]e gaSES'
is based upon the assumption that. Xe-135 is-the
controlling radicisotope and its MPC in air (submers1on)
was. converted ‘to an equivalent concentration in water

~using the methods described it International. Comm1ss1on on

Rad1o1og1ca1 Protect1on (ICRP) Pub11cat1on 2

Th1s spec1f1cat10n is prov1ded 1o 1mp]em°nt ‘the requnre-
ments of Section II.A, TII.A and IV.A of Appendix I, 10
CFR Part 50. The L1m1t1ng Condition for Operation
implements the guides set forth in Section II.A of
Appendix 1. The ACTION statements provide the required
operating f1ex1b111ty and at the same ‘time.implement the
guides set forth in Section IV.A of Appendix I to assure
that the releases of radioactive material in Tiquid
effluents will be kept "as Tow as is reisonably
achievable.”. The dose ‘calculations in the QDCM. implement
the requ1rements in Section I1I.A of Append1x T that -

- conformanceé with ‘the guides of Appendlx T be shown by
~.caleulational grocedures based on"models and: data,. such

“that the actua

exposure of ‘an.individual through
appropriate ‘pathways is unlikely 1o be substant1a11y
underestimated. The equations specified in the ODCM for-
calculating the doses due to the actual release rates of
radicactive materials in liquid effluents are consistent
‘with the methodoTogy provided .in Regulatory -Guide 1.109,
"Calculation of Annual Doses to Man from Routine. Re1eases
of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix I,” Revision 1,
October 1977 and Regulatory Gu1de 1.113, "Est1mat1ng
Aquatic Dispersion of Effiuents fram Accidental and .
Routine Reactor Releases for the Purposé of Implementing
Appendix I," April 1977.

This specification applies to the release of Tiquid
effluents from each reactor at the site. For units with
shared radwaste treatment systems, the liquid effluents
from the shared system are proport1on°d among the units
sharing that system.

| 50123-0DCM
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6.0 ADMINISTRATIVE ~(Continued)

. GASEOUS EFFLUENTS - . -
WSERATE (2

6.4.0.

heHOPERABILITYiaf,-he 1qufdiradwa§te-treatmentwsygtem :
ensures that this system will be available for-use: - " i -

‘whenever Tiguid effluents: require treatment prior to '

release to.the envinonment.  The requirement that- the
appropriate portions of -this 'system be used when' specified
provides assurance that the releases of radiocactive. - .
materials. in.liquid:effluents will be kept "as low as is_
reasonably ‘achievable.". This specification implemsnts the
requirements of 10 CFR Part 50.36a, Generdl Design -

Criterion. 60 of Appendix: A to 10, CFR Part 50 and.the .
~..design. objective given in Section II.D of Appendix'I to 10 -
covg CFR-Part 50, o The specified 1imits governing.the use of
~.v» appropriate portions' of the 1iguid radwaste treatmentii:..x o .o
system were specified as a‘suitable fraction ofi-the dose

10 CFR Part 50, for Tiquid-effluents. =

design objectives set.forth in Section I1I.A of Appendix I,

This specification is provided to ensure that the dose at

any time.at the site boundary from gaseous effluents ‘from

all units on the site will be within the- annual- dose
Timits of 10 CFR Part 20 for unrestricted areas. ' The
annual dose limits are the doses associated with the
concentrations of 10 CFR Part 20, Appendix B, Table II,
Column 1. These .limits provide reasonable assurance that
radioactive material discharged in gaseous effluents will
not result in the exposure of -an:individual in an
unrestricted area, either within or outside the site _
boundary, to annual average concentrations exceeding the
Timits specified in Appéndix B, Table Il of 10 -CFR Part 20
(10 CFR»,art\ZO.lOG(bg?;f;For.individua]s.whq-mayvat_times
be within ‘the_site boundary, the occupahcy. of the - -
individual will be.sufficiently low to compensate: for any

incredse in the atmospheric: diffusion factor. above.that:..

for the site boundary.  The specified release raté limits-
restrict, at all times, the corresponding gamma-and ‘beta
dose rates above background to an.individual at or beyond
the site boundary to less.than or equal to 500 mrem/year

. to the total body or to Tess than or equal to 3000 .

mrem/year to the skin:* These release rate-limits also-
restrict, at all times, the corresponding thyroid dose
rate above background to & child via the inhalation
pathway to less than or egual to 1500 mrem/year.

This specification applies to the release of gasecus
effluents from all reactors at the site. For units with
shared radwaste treatment systems, the gaseous effluents
from the shared system are proportioned among the units
sharing that system. _

'S0123-0DCM
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6.0 ADMINISTRATIVE (Cont1nued)
6.4 BASES (Contlnued)

| ement

P P
requ1rements of Sect1nns ;A‘of Appendix
15’10 CFR: Part 50. -The Limi: ition for. Operat1on
1mp1ements the guides set forth in. Section I1.B of"

Appendix I. The ACTION statements provide the: requ1rnd
operating erx1b1I1ty and. at ‘the same time implement the
guides-set forth in Section IV.A of. Append1x I'to. assure
that the releases of radiocactive mater1a1 in gaseous
effiuents will be kept "as Tow as is reasonably -
achievable.": The:Surveillance Requ1rements\1mpIement the
: requ1rements in Section” I11.A of Appendix I & R
e ;conformance with the guides of Appendix: 1.b
" cal . : ased“o_;mpde :

e actual ‘expos fra ividual ] :
'appropr1ate pathways s unT1ker t0 e substant1a11y,
~underestimated. The dose calculations established in the
-ODCM for -calculating the.doses .due to the actual release
- ... rates of radipactive noble: gases in gaseous_eff]uents are
’ “the methodoIogy provided:in: Régulatory:
Gu1d§ 1.109,

‘"Calculation-of:Annual Doses to Man from.
‘ 'Re]eases of ‘Reactor Effluents for ‘the Purpose of
Evaluat1ng Comp11ance with 10 °CFR Part 50, AppendIX I
Revision. 1, October: 1977 and Regulatory.: Gu1de 10111y
"Methods. for Est1mat1ng Atmospher1c Transport and"
D1sgerswon .of ‘Gaseous Effluents in Rout1ne Releases from
Light-Water Cooled Reactors,” Revision 1, July.1977. For
individuals who may at times be within the site boundary,
~ the occupancy of the individual will be sufficiently Tow
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 I-5, the residency time shall be considered
negligible and hence -the dose "0".  The ODCM eguations
provided for determining the air doses at the SITE ..
BOUNDARY are based upon the h1stor1ca1 avarage atmospher1c

6.4.6 This spec1f1cat1on is prov1ded to implement the
, requ1rements of Sections II.C, [T1.A and IV.A of Appendix
1, 10 CFR-Part 50. The" L1m1t1ng Conditions for-Operation
are the guides sat forth in Section IT1.C of Appendix I.
The ACTION statements provide the reguired Oﬁeratwng

flexibility and at the same timeé implement the guides set
forth in Section IV.A of Appendix I to assure that the
releases of radioactive materials in gaseous effluents
will be kept "as low as is reasonably achievable." The
ODCM calculational methods specified in the Surveillance
Requirements implement the

' $0123-0DCM
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6.0 ADMINISTRATIVE

;ﬁeédkﬁAéﬁi,;(Qpnt nued), .

(Cdntinued)

ca]cu]atlonal procedures based on mode] ‘ » S

that the’ actua] exposure of an: individual- through
appropriate’ pathways is un]1ke1y to be substant1a1]y
underestimated.: The ODCM calculational methods for
~calculating the doses due to the actual release rates of
the: subJect materials ‘are consistent with the methodology
provided in Regulatory Guide 1.109, “Calculation of Annual
Doses to Man from Routine Releases of Reactor Effluents
for the Purpose ‘of Evaluating Compliance with 10 CFR Part
50, Append1x I,% Revision 1, October 1977 and Regulatory"

b ;g[Gu1de V1L "Methods for Est1mat1ng Atmospher1c Transport
and D1spers1on of Gaseous Effluents in Routine Releases’

from ‘Light-Water-Cooled Reactors,” Revision 1, July 1977.
These equations also provide for determining the actual
doses based upon; ‘the historical average atmospheric

conditions. The telease rate. spec1f1cat1ons for |

'rad101od1nes. radioactive mater1a1s in part1cu1ate form
and tritium are dependent onthe existing radionuclide’
pathways to man, in the unrestrxcted area. - The pathways
which were examined in the development of these -
calculations were: 1) individual-inhalation of airborne.
radionuclides, 2) deposition of radionuclides onto green
leafy vegetation with subseguent consumption by man, 3)
deposition onto grassy areas where milk animals and meat
producing animals graze with consumption of the milk and
meat by man, and-4) deposition on the ground with
subsequent exposure of man.

GASEQUS RADWASTE TREA?MENT (2.4)

6.4.7

ThéloﬁERABICTTY‘o%'the GASEOUS RADWASTE TREATMENT SYSTEM
and the VENTILATION EXHAUST TREATMENT SYSTEM ensures that

“the systems will be-available for use whenever gaseous

effluents require treatment prior to release to.the’
environment. The reguirémerit that-the appropriate. .
portions of these systems be used, when specified,

provides reasonable assurance that the releases of

-radioactive mater1a1s in gaseous effluents will be kept

“as Tow as is reasonably achievable.” This specification
implements the requirements of 10 CFR Part 50.36a, General
Design Criterion 60 of Appendix A to 10 CFR Part 50, and
the design objectives given in Section 11.D of Appendix I
to 10 CFR Part 50. The specified limits governing the use
.of appropriate portions of the systems were specified as a
suitable fraction of the dose design objectives set forth
in Sections II1.B and II.C of Appendix I, 10 CFR Part 50,
for gaseous effluents.

S0123-0DCM
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6.0 ADMINISTRATIVE

&Th1s spec1f1cat1on 1s prov1ded to‘meet thE«dose

(Continued)

limitations of 40 CFR 190. The specification requ1res the'-
preparation and submittal of a Special Report whenever the
calculated doses from plant radicactive effluents exceed -
twice the des1gn objective dosés of Appéndix I. For sites
containing up t6 4 reactors, it is highly. un11ke1y that -
the resultant dose to & member of the public will exceed.

" the dose limits of 40 CFR 190 if the 1nd1v1dua1 reactors

remain within the reporting reguirement: level.. The.

. Special Report will. describe a course of: act1on wh1ch

“should:result. in the, Timitation of dose.to’ & member. of theuf_,

" pubTic for 12 consecutive months:to. within: the’ 40: CFR:. 190754

Timits,. TFor the purposes of. ‘the Special Report, it may be )
assumed that the dose commitment to the membet of the-
public from other uranium fuel cycle sources. is '

- negligible, with the exception that dose. contrxbut1ons

RADIOACTIVE

from other nuclear fuel cyc1e fac1]1t1es at the same s1te DR
or within a radius of : -~

5 miles must be considered. If the dose to any member of
the pub]wc is ‘estimated to exceed the. requirements: of :

40 CFR 190, the Special Report with a request for a-
variance in accordance with the provisions of 40 CFR'.
190.11, is considered to be a timely reguest and fulfills
the requirements of 40 CFR 190 until NRC staff action is
completed provided the release conditions resulting in
violation of 40 CFR 190 have not already been corrected.

An individual is not considered a member of the pub11c
during any period in which he/she is engaged in carrying
out any operat1on which 1s part of -the nuclear fuel cyc1e.

LIOUID EFFLUENT IhSTRUMENTATION (4 1)

6.4.9.

prov1ded to mon1tor and contro] as app11cab1e the
releases of radioactive mater1a1s in liguid effluents .
during actual or potential releases of liguid effluents.
The aIarm/tr1p setpoints for these instruments shall be
calculated in accordance with the. procedures. in the ODCM
to ensure ‘that the alarm/trip will occur prior to" -
exceeding the 1imits of 10 CFR Part 20. The OPERABILITY
and use of this instrumentation is consistent with the
requirements of General Design Criteria 60, 63 and 64 of
Appendix A to 10 CFR Part 50.
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6.0 ADMINISTRATIVE (Continued)

The radioactive gaseous ‘effluent 1nstrumentat1on :

provided to ‘monitor.and. control, as app]1cab1e, the
releases of radjoactive mater1als in gaseous- effluents
during actual or potential refeases of gaseous effluents.
The alarm/trip setpoints for these instruments shall be;
calculated i accordance with the procedures in: the 0DCM
to ensure that ‘the alarm/trip will oceur prior to- .
exceedxng the 1imits of 10 CFR Part 20: " This 1nstrumenta-

““tion also includes proyisions for monitoring and:-

controlling: the concentrations of potentlally exp1os1ve h

© o ogas m1xtures in the: waste gas holdup: system.. The

with* the requ1rements of General Design’ Cr1ter1a 60 63"

and 64 of Append1x A to 10 CFR Part: 50.-

MONITORING PROGRAM (5 1)., };, .,.:é;g;s,,Nﬁf_f,;;y_,ysg;pu.jg -

.4, 11

'The radxo?og1ca1 mon1tor1ng program requ1red by'this f

specification provides measurements of radiation and of
radioactive materials in those exposure pathways ‘and for

those radionuclides, which lead to the highest potential

radiation exposures of individuals resulting from the
station operation. This monitoring program thereby
supp]ements the radiological effluent monitoring program
by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not
higher than expected on the basis of the effluent
measurements and modeling of the environmental exposure
pathways: -The initially spacified monitoring program w111
be effective for at least the first three years of
commercial. operation.  Following this period, program

changes may be 1n1t1ated based on operat1ona] exper1ence

'The detect1on capab111t1es requ1red by- Tab]e 5 1 are

state-of<the~art for routine environmental measurements in
industrial laboratories. It should be recognized that the
LLD is defined as an a priori (before the fact) 1imit
represent1ng ‘the capability of a measurement system and
not as a posteriori (after the fact) Timit for a '
particular measurement. Analyses shall be performed in
such a manner that the stated LLDs will be achieved under
routine conditions. Occas1ona11y background fluctuations,
unavoidably small sample sizes, the presence of
interfering nuclides, or other uncontrollable
circumstances may render these LLDs unachievable. In such
cases, the contributing factors will be identified and
described in the Annual Radiological Environmental
Operating Report. _
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6.0 ADMINISTRATIVE  (Continued)
6.4 BASES (Conmuéd)__ o
(5.2)

This spec1f1cat1on is prov1ded to ensure that chi angesi
the use of UNRESTRICTED AREAS are 1dent1f1ed and that: "~
modifications to the monitoring program are made i
requ1red by the results of this census. The best survey
information from the door-to-door, aerial or. consu1t1ng
with Tocal agricultural authorities shall be used.: Th1s
census satisfies the requ1rements_of Section 1V.B.3 of
Appendix I to 10 CFR Part 50. Restricting the census.to

‘gardens: of greater than 500 square feet provides.assurance
that significant -exposure pathways via leafy. vegetab]es '

2 ‘;Jdent1f1ed and: monitored: since) a: garden.

57ze.1s the m1n1mum requ1red to’ produceatheaq ant:

(26. kg/year )oof Teafy vegetables assumed " in. ReguTatory
Gu1de 1.109 for consumpt1on by a child.. To determine this
minimum garden size, the following assumpt1ons were used,

.. 1)that 20% -of the garden was. used for. growing “broad. Teaf 4

f'vegetat1on (i e,y similar to: lettuce and. cabbage), and,j*"*~'*
2) a vegetat1on y1e]d of 2 kg/square meter .

LAND USE CENSUS

6 4 12

INTERLABORATORY COMPARISON PROGRAM (5 3)

6.4.13 The requ1rement for part1c1pat10n in an InterTaboratory
Comparison Program is provided to. ensure that independent
checks on the precision and accuracy of the measurements
of radioactive material in environmental sample matrices
are performed as part of ‘the .quality assurance program for
environmental monitoring -in order to demonstrate that -the
results are rzasonably valid.
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