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PREFACE

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

Southern California Edison notified the Nuclear Regulatory Commission (NRC) on June 12, 2013,
that it had permanently ceased operation of Units 2 and 3 on June 7, 2013. The notification, called a
Certification of Permanent Cessation of Power Operations, sets the stage for SCE to begin
preparations for decommissioning.

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). By 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 were 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 had transferred its ownership interests in San
Onofre Units 2 and 3 and the entitlement to the Units 2 and 3 output, to Southern California Edison
Company, except that it retains its ownership interests in its spent 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 spent 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 - 2014

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,
Units 2 and 3. This report is prepared in the general format of USNRC Regulatory Guide 1.21,
Revision 1, 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

These are acronyms used throughout the Annual Radioactive Effluent Release Report.

AL
ALARA
ARERR
Ci

DAS
DEC
ECL
GI-LLI
GPI
LLD

M3
MPC
mRAD
mREM
N/A
ODCM
PCS
TLD
uCi/sec
xX/Q

Applicable Limit

As Low As Reasonably Achievable

Annual Radioactive Effluent Release Report
Curies

Data Acquisition System

Decommissioning

Effluent Concentration Limit

Gastrointestinal Tract-Lower Large Intestine
Groundwater Protection Initiative

Lower Limit of Detection

Meter cubed

Maximum Permissible Concentrations

One thousandth Radiation Absorbed Dose
One thousandth of a Roentgen Equivalent Man
Not Applicable

Offsite Dose Calculation Manual

Plant Computer System
Thermoluminescent Dosimeter

Micro Curies per second

Chiover q

-1-



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

SAN ONOFRE NUCLEAR GENERATING STATION

SECTION B. GASEOUS EFFLUENTS

Table 1A, "Gaseous Effluents Summation of All 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 Units 2 and 3 do 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 radionuclides 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 - 2014

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 2.68E+00 <LLD
2 Average release rate for period pCi/sec | 3.45E-01 N/A
3. Percent of applicable limit % MPC | 551E-04 | NA | 3:00E+01
4 Eergent Effluent Concentration % ECL | 2.36E-04 N/A

imit
lodines
1. Total 1-131 Ci <LLD <LLD
2. Average release rate for period pCilsec N/A N/A
3. Percent of applicable limit %MPC | N/A NA | 1-90E+01
4 E_ergent Effluent Concentration % ECL N/A N/A

imit
Particulates
1. Particulates with half-lives >8 days Ci <LLD <LLD
2. Average release rate for period pCifsec N/A N/A
3. Percent of applicable limit % MPC N/A nA | 1.60E+01
4 Eitrerl]'ictent Effluent Concentration % ECL N/A N/A
5. Gross alpha activity Ci <LLD <LLD 5.00E+01
Tritium
1. Total release Ci 1.04E+01 | 1.60E+01
2 Average release rate for period pCi/sec | 1.34E+00 | 2.04E+00
3. Percent of applicable limit % MPC | 3.21E-03 | 4.88E-03 | 2-50E+01
4 Ei(rar:(i:tent Effluent Concentration % ECL | 6.42E-03 | 9.77E-03




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

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 <LLD <LLD
2. Average release rate for period HCi/sec N/A N/A
3. Percent of applicable limit %MPC | N/A N/A | 3-00E+01
4 E.erpent Effluent Concentration % ECL N/A N/A

imit
lodines
1. Total 1-131 Ci <LLD <LLD
2. Average release rate for period uCi/sec N/A N/A
3. Percent of applicable limit % MPC N/A N/A 1.90E+01
4 |I?erf:ent Effluent Concentration % ECL N/A N/A

imit
Particulates
1. Particulates with half-lives >8 days Ci <LLD <LLD
2 Average release rate for period pCi/sec N/A N/A
3 Percent of applicable limit %MPC | N/A na | 1.60E+01
4. E(:ﬁent Effluent Concentration % ECL N/A N/A
5 Gross alpha activity Ci <LLD <LLD 5.00E+01
Tritium
1. Total release Ci 1.37E+01 | 1.31E+01
2 Average release rate for period pCi/sec | 1.72E+00 | 1.65E+00
3. Percent of applicable limit % MPC | 4.14E-03 | 3.96E-03 | 2-50E+01
4 Percent Effluent Concentration % ECL | 8.27E-03 | 7.91E-03

Limit




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
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
krypton-85 Ci 2.68E+00 <LLD <LLD <LLD
krypton-85m Ci <LLD <LLD <LLD <LLD
krypton-87 Ci <LLD <LLD <LLD <LLD
krypton-88 Ci <LLD <LLD <LLD <LLD
xenon-133 Ci <LLD <LLD <LLD <LLD
xenon-133m Ci <LLD <LLD <LLD <LLD
xenon-135 Ci <LLD <LLD <LLD <LLD
xenon-135m Ci <LLD <LLD <LLD <LLD
xenon-138 Ci <LLD <LLD <LLD <LLD
Total for period Ci 2.68E+00 <LLD <LLD <LLD
2. lodines
iodine-131 Ci <LLD <LLD <LLD <LLD
iodine-133 Ci <LLD <LLD <LLD <LLD
iodine-135 , Ci <LLD <LLD <LLD <LLD
Total for period Ci <LLD <LLD <LLD <LLD
3. Particulates _
barium-140 Ci <LLD <LLD <LLD <LLD
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD <LLD
cesium-134 Ci <LLD <LLD <LLD <LLD
cesium-137 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <.LD
cobalt-60 . 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
zinc-65 Ci <LLD <LLD <LLD <LLD

LLD Lower Limit of Detection; see Table 1D.




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

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 N/A N/A N/A N/A
krypton-85m Ci N/A N/A N/A N/A
krypton-87 Ci N/A N/A N/A N/A
krypton-88 Ci N/A N/A N/A N/A
xenon-133 Ci N/A N/A N/A N/A
xenon-133m Ci N/A N/A N/A N/A
xenon-135 Ci N/A N/A N/A N/A
xenon-135m Ci N/A N/A N/A N/A
xenon-138 Ci N/A N/A N/A N/A
Total for period Ci N/A N/A N/A N/A

*

No batch releases were conducted in 2014.
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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 (uCilcc)
1.  Fission and activation gases
krypton-85 2.20E-05 N/A
krypton-85m 5.50E-08 N/A
krypton-87 2.70E-07 N/A
krypton-88 1.90E-07 N/A
xenon-133 1.40E-07 N/A
xenon-133m 4.40E-07 N/A
xenon-135 5.70E-08 N/A
xenon-135m 2.10E-06 N/A
xenon-138 3.70E-06 N/A
2. lodines
iodine-131 2.40E-13 N/A
iodine-133 2.20E-12 N/A
iodine-135 1.50E-10 N/A
3. Particulates
barium-140 5.20E-13 N/A
cerium-141 6.30E-14 N/A
cerium-144 2.50E-13 N/A
cesium-134 2.00E-13 N/A
cesium-137 1.40E-13 N/A
cobalt-58 1.30E-13 N/A
cobalt-60 2.00E-13 N/A
iron-59 3.20E-13 N/A
lanthanum-140 9.90E-13 N/A
manganese-54 1.30E-13 N/A
molybdenum-99 7.60E-14 N/A
niobium-95 1.30E-13 N/A
strontium-89 1.00E-11 N/A
strontium-90 1.00E-11 N/A
zinc-65 3.40E-13 N/A
4, alpha 1.00E-11 N/A

*Note:

No batch releases were conducted in 2014.
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1E

GASEOUS EFFLUENTS RADIATION DOSES AT THE SITE BOUNDARY

First Second Third Fourth

Radionuclides Released Unit Quarter Quarter | Quarter Quarter
A. Noble Gas

1. Gamma Air Dose mrad | 7.02E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00

2. ercent of Applicable % |7.02E-05 |0.00E+00 | 0.00E+00 | 0.00E+00

3. Beta Air Dose mrad | 7.96E-04 | 0.00E+00 | 0.00E+00 | 0.00E+00

4. Percent Applicable Limit % 3.98E-03 | 0.00E+00 | 0.00E+00 | 0.00E+00
B. Tritium, lodine, Particulates (at the nearest receptor)

1. Organ Dose mrem | 1.59E-03 | 2.45E-03 | 2.09E-03 | 1.54E-03

2. Percent of Applicable % | 1.06E-02 |1.63E-02 |1.39E-02 | 1.03E-02

Limit

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

1. Number of batch releases: 0 releases
2. Total time period for batch releases: 0 minutes
3. Maximum time period for a batch release: 0 minutes
4. Average time period for a batch release: 0 minutes
5. Minimum time period for a batch release: 0 minutes

There were no batch releases in 2014
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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.

-10-
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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
Total release (not including tritium, . )
1. gases, alpha) Ci 8.26E-04 2.48E-04
Average diluted concentration .
2. during period pCi/mi 1.20E-10 3.57E-11 1. 90E+01
3. Percent of applicable limit % MPC | 3.55E-04 1.12E-04
4, Percent Effluent Concentration Limit | % ECL | 4.00E-03 1.59E-03
Tritium
1. Total release Ci 2.57E+01 1.63E+01
Average diluted concentration .
2. during period pCi/ml | 3.74E-06 2.20E-06 1 90E+01
3. Percent of applicable limit % MPC | 1.25E-01 7.34E-02
4, Percent Effluent Concentration Limit | % ECL | 3.74E-01 2.20E-01
Dissolved and entrained gases
1. Total release Ci <LLD <LLD
Average diluted concentration .
2. during period pCi/ml N/A N/A 1 90E+01
3. Percent of applicable limit % MPC N/A N/A
4, Percent Effluent Concentration Limit | % ECL N/A N/A
Gross alpha activity
1. Total release Ci <LLD <LLD 5.00E+01
Volume of waste released (batch &
continuous, prior to dilution) liters 3.69E+05 2.91E+05 5.00E+00
Volume of dilution water used during
period liters 6.87E+09 | 6.94E+09 | 5.00E+00

-11-
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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, Ci <LLD <LLD
gases, alpha)
9 Avgrage d]luted concentration uCifml N/A N/A
during period 1.90E+01
3. Percent of applicable limit % MPC N/A N/A
4. Eergent Effluent Concentration % ECL N/A N/A
Limit
Tritium
1. Total release Ci <LLD <LLD
o ereilr’\agee(:i"ouc;ed concentration uCifml N/A N/A
ng p , — 1.90E+01
3. Percent of applicable limit % MPC N/A N/A
4. E_erg:ent Effluent Concentration % ECL N/A N/A
imit
Dissolved and entrained gases
1. Total release Ci <LLD <LLD
5 Q:ﬁ;agee?il:)u;ed concentration uCifml N/A N/A
4p . - 1.90E+01
3. Percent of applicable limit % MPC N/A N/A
4. Eer.cent Effluent Concentration % ECL N/A N/A
imit
Gross alpha activity
1. Total release Ci <LLD <LLD 5.00E+01
Volume of waste released (batch &
continuous, prior to dilution) liters 0.00E+00 | 0.00E+00 | 5.00E+00
Volume of dilution water used during
period liters 7.02E+09 | 7.02E+09 | 5.00E+00

-12-
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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 <L.LD <LLD <LLD <LLD
cesium-137 Ci <LLD <LLD <LLD <LLLD
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-95 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 Table 2C.
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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-125 Ci 3.82E-04 6.62E-05 N/A N/A
barium-140 Ci <LLD <LLD N/A N/A
cerium-141 Ci <LLD <LLD N/A N/A
cerium-144 Ci <LLD <LLD N/A N/A
cesium-134 Ci 5.70E-05 <LLD N/A N/A
cesium-137 Ci 1.15E-04 7.52E-05 N/A N/A
chromium-51 Ci <LLD <LLD N/A N/A
cobalt-58 Ci <LLD <LLD N/A N/A
cobalt-60 Ci 2.48E-04 9.90E-05 N/A N/A
iodine-131 Ci <LLD - <LLD N/A N/A
iron-55 Ci <LLD <LLD N/A N/A
iron-59 Ci <LLD <LLD N/A N/A
lanthanum-140 Ci <LLD <LLD N/A N/A
manganese-54 Ci 2.41E-05 7.40E-06 N/A N/A
molybdenum-99 Ci <LLD <LLD N/A N/A
niobium-95 Ci <LLD <LLD N/A N/A
strontium-89 Ci <LLD <LLD N/A N/A
strontium-90 Ci <LLD <LLD N/A N/A
technetium-99m Ci <LLD <LLD N/A N/A
zinc-65 Ci <LLD -<LLD N/A N/A
zirconium-95 Ci <LLD <LLD N/A N/A
Total for period Ci 8.26E-04 2.48E-04 N/A N/A
2. Dissolved and entrained gases
xenon-133 Ci <LLD <LLD N/A N/A
xenon-135 Ci <LLD <LLD N/A N/A
Total for period Ci <LLD <LLD N/A N/A
LLD Lower Limit of Detection; see Table 2C.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 2C

LIQUID EFFLUENTS LOWER LIMIT OF DETECTION

Continuous Mode Batch Mode
Radionuclides LLD (pCi/cc) LLD (uCi/cc)
1. Fission and activation products
barium-140 3.10E-07 2.60E-07
cerium-141 4.60E-08 4.30E-08
cerium-144 1.90E-07 1.90E-07
cesium-134 8.00E-08 7.90E-08
cesium-137 6.90E-08 *
chromium-51 3.60E-07 3.30E-07
cobalt-58 7.20E-08 7.00E-08
cobalt-60 1.00E-07 *
iodine-131 6.30E-08 4.80E-08
iron-55 1.00E-06 1.00E-06
iron-59 1.70E-07 1.60E-07
lanthanum-140 5.80E-07 1.90E-07
manganese-54 7.10E-08 *
molybdenum-99 6.00E-08 2.80E-08
niobium-95 7.30E-08 6.80E-08
strontium-89 5.00E-08 5.00E-08
strontium-90 5.00E-08 5.00E-08
technetium-99m 6.10E-08 2.90E-08
zinc-65 1.80E-07 1.80E-07
zirconium-95 1.20E-07 1.20E-07
2. Dissolved and entrained gases
xenon-133 2.50E-07 2.50E-07
xenon-135 9.40E-08 9.40E-08
3. gross alpha 1.00E-07 1.00E-07

*

Radionuclide was >LLD in all quarters in which batch releases occurred.
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 2D

LIQUID EFFLUENTS RADIATION DOSES AT THE LIQUID SITE BOUNDARY

First Second Third Fourth
Unit Quarter Quarter Quarter Quarter
Total body dose mrem | 1.47E-03 | 7.98E-04 | 0.00E+00 | 0.00E+00
Percent of Applicable Limit % 4 90E-02 | 2.66E-02 | 0.00E+00 | 0.00E+00
Limiting organ dose mrem | 2.47E-03 | 1.18E-03 | 0.00E+00 | 0.00E+00
Percent of Applicable Limit % 2.47E-02 | 1.18E-02 | 0.00E+00 { 0.00E+00
Limiting organ for period GI/LLi GI/LLI N/A N/A
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SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 2E

LIQUID EFFLUENTS BATCH RELEASE SUMMARY

12 month period

Number of batch releases: 8 releases
Total time period for batch releases: 1725 minutes
Maximum time period for a batch release: 262 minutes
Average time period for a batch release: 216 minutes
Minimum time period for a batch release: 118 minutes
Average saltwater flow during batch releases: 29500 gpm
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
SAN ONOFRE NUCLEAR GENERATING STATION

SECTION D. PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORT ADDENDUM

In the 2013 Annual Radioactive Effluent Release Report (ARERR), under section K, it was
documented that 2/2 RIT-7202, Waste Gas Holdup System Process Flow Rate Monitoring Device
was out of service for greater than 30 days. This was a typo identified. The correct component

identification should have been documented as 2/3 RIT-7202.
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SAN ONOFRE NUCLEAR GENERATING STATION

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
1. Type of waste Unit period total error (%)
a. Spentresins, filter sludge m? 43.304
3.00E+01
Ci 1.670E+02
b.  Dry active waste (DAW), compactable m? 1946.232
and non-compactable 3.00E+01
Ci 2.006E+01
c. Irradiated components m? 0.022
3.00E+01
Ci 2.280E-02
d. _ Other: Filters m? 10.463
3.00E+01
Ci 1.142E+02
Notes:

Total curie content estimated

Shipments included: Dry Active Waste (DAW), Excore Detectors, Concrete Missile Shields, Misc. Filters and Mixed Bed
lon Exchange Bead Resin. These items were packaged and shipped in various GENERAL DESIGN PACKAGES and
TYPE A SHIPPING CASKS. The Excore Detectors were shipped in a TYPE A SHIPPING CASK. The Spent Resin was
packaged into High Integrity Containers (HICs) and shipped in GENERAL DESIGN shipping casks, USA DOT 7A TYPE
A shipping casks and a USA DOT 7A TYPE A "SMAC" shipping container. Misc. Filters were packaged and shipped in

GENERAL DESIGN shipping casks and USA DOT 7A TYPE A shipping casks.
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SAN ONOFRE NUCLEAR GENERATING STATION

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

2. Estimate of major nuclide composition (Table 3 Resin)

a. Tritium (H3) % N/A
Actinium-227 % N/A
Americium-241 % 3.08E-04
Antimony-124 % N/A
Antimony-125 % 8.96E-01
Barium-133 % N/A
Beryllium-7 % N/A
Carbon-14 % 4.27E+00
Cerium-141 % N/A
Cerium-144 % 1.66E-01
Cesium-134 % 2.71E+00
Cesium-135 % N/A
Cesium-137 % 1.32E+01
Chromium-51 % N/A
Cobalt-57 % 2.79E-01
Cobalt-58 % 1.68E-01
Colbalt-60 % 1.20E+01
Curium-242 % N/A
Curium-243 % N/A
Europium-152 % N/A
Europium-154 % N/A
Europium-155 % N/A
Holmium-166m % N/A
lodine-129 % N/A
Iron-55 % 1.50E+01
Iron-59 % N/A
Manganese-54 % 1.08E+00
Neptunium-237 % N/A
Nickel-59 % 1.91E-01
Nickel-63 % 4.99E+01
Niobium-94 % N/A
Niobium-95 % N/A
Plutonium-238 % 5.37E-4
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SAN ONOFRE NUCLEAR GENERATING STATION

2. Estimate of major nuclide composition (Table 3 Resin) continued

Plutonium-239 % 2.07E-04
Plutonium-240 % N/A
Plutonium-241 % N/A
Plutonium-242 % N/A
Promethium-145 % N/A
Promethium-146 % N/A
Promethium-147 % N/A
Protactinium-231 % N/A
Radium-226 % N/A
Radium-228 % N/A
Ruthenium-103 % N/A
Ruthenium-106 % N/A
Samarium-147 % N/A
Samarium-151 % N/A
Silver-110m % N/A
Strontium-89 % N/A
Strontium-90 % 6.19E-02
Technetium-99 % N/A
Thorium-228 % N/A
Thorium-230 % N/A
Thulium-171 % N/A
Tin-113 % N/A
Uranium-232 % N/A
Uranium-233 % N/A
Uranium-234 % N/A
Uranium-235 % N/A
Uranium-236 % N/A
Uranium-238 % N/A
Zinc-65 % N/A
Zirconium-95 % N/A
a. Total Percentage for pages 20 and 21 100%
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SAN ONOFRE NUCLEAR GENERATING STATION
2. Estimate of major nuclide composition (Table 3 DAW)

b. Tritium (H3) % 1.48E+00
Actinium-227 % N/A
Americium-241 % 8.45E-03
Antimony-124 % 5.45E-04
Antimony-125 % 3.60E-01
Barium-133 % N/A
Beryllium-7 % N/A
Carbon-14 % 6.94E+00
Cerium-141 % N/A
Cerium-144 % 2.04E-02
Cesium-134 % 2.41E-01
Cesium-135 % N/A
Cesium-137 % 1.97E+01
Chromium-51 % 1.28E+00
Cobalt-57 % 1.37E-02
Cobalt-58 : % 1.84E+00
Colbalt-60 % 9.93E+00
Curium-242 % 2.33E-06
Curium-243 % 9.27E-03
Europium-152 % 2.04E-02
Europium-154 % N/A
Europium-155 % N/A
Holmium-166m % N/A
lodine-129 % 3.70E-05
Iron-55 % 1.05E+01
Iron-59 % 1.15E-01
Manganese-54 % 0.25E-02
Neptunium-237 % N/A
Nickel-59 % 6.00E-01
Nickel-63 % 4.57E+01
Niobium-94 % 1.86E-02
Niobium-95 % 7.88E-02
Plutonium-238 % 8.01E-03

-22-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

SAN ONOFRE NUCLEAR GENERATING STATION

2. Estimate of major nuclide composition (Table 3 DAW) continued

Plutonium-239 % 6.97E-03
Plutonium-240 % N/A
Plutonium-241 % 2.10E-01
Plutonium-242 % N/A
Promethium-145 % N/A
Promethium-146 % N/A
Promethium-147 % N/A
Protactinium-231 % N/A
Radium-226 % 6.85E-04
Radium-228 % 5.85E-04
Ruthenium-103 % N/A
Ruthenium-106 % N/A
Samarium-147 % N/A
Samarium-151 % N/A
Silver-110m % 2.65E-07
Strontium-89 % 3.20E-05
Strontium-90 % 5.80E-02
Technetium-99 % 7.01E-01
Thorium-228 % N/A
Thorium-230 % 6.85E-04
Thulium-171 % N/A
Tin-113 % 1.31E-02
Uranium-232 % N/A
Uranium-233 % 8.64E-05
Uranium-234 % N/A
Uranium-235 % N/A
Uranium-236 % N/A
Uranium-238 % 1.68E-05
Zinc-65 % 1.09E-02
Zirconium-95 % 5.53E-02
b. Total Percentage for pages 22 and 23 100%
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SAN ONOFRE NUCLEAR GENERATING STATION

2. Estimate of major nuclide composition (Table 3 Irradiated Components)

Actinium-227 % 2.31E-06
Americium-241 % 3.43E-08
Antimony-124 % N/A
Antimony-125 % N/A
Barium-133 % 7.04E-10
Beryllium-7 % N/A
Carbon-14 % N/A
Cerium-141 % N/A
Cerium-144 % 1.85E-06
Cesium-134 % 1.19E-04
Cesium-135 % 2.38E-03
Cesium-137 % 9.10E+01
Chromium-51 % N/A
Cobalt-57 % N/A
Cobalt-58 % N/A
Colbalt-60 % 4.81E+00
Curium-242 % N/A
Curium-243 % N/A
Europium-152 % 8.44E-04
Europium-154 % 1.98E-03
Europium-155 % 1.38E-01
Holmium-166m % 5.64E-10
lodine-129 % 4.02E-05
Iron-55 % N/A
Iron-59 % N/A
Manganese-54 % N/A
Neptunium-237 % 7.70E-06
Nickel-59 % N/A
Nickel-63 % N/A
Niobium-94 % N/A
Niobium-95 % N/A
Plutonium-238 % 9.53E-06
Plutonium-239 % 5.29E-03
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SAN ONOFRE NUCLEAR GENERATING STATION

2. Estimate of major nuclide composition (Table 3 Irradiated Components)

Plutonium-240 % 1.22E-05
Plutonium-241. % 1.47E-06
Plutonium-242 % N/A
Promethium-145 % 1.45E-10
Promethium-146 % 2.45E-09
Promethium-147 % 7.87E-01
Protactinium-231 % 2.55E-05
Radium-226 % N/A
Radium-228 % N/A
Ruthenium-103 % N/A
Ruthenium-106 % N/A
Samarium-147 % 1.48E-08
Samarium-151 % 3.18E+00
Silver-110m % N/A
Strontium-89 % N/A
Strontium-90 % N/A
Technetium-99 % N/A
Thorium-228 % 2.85E-09
Thorium-230 % N/A
Thulium-171 % 1.66E-11
Tin-113 % N/A
Tritium % N/A
Uranium-232 % 2.80E-06
Uranium-233 % 1.22E-07
Uranium-234 % 2.52E-05
Uranium-235 % 9.01E-02
Uranium-236 % 9.27E-04
Uranium-238 % 1.20E-03
Zinc-65 % N/A
Zirconium-95 % N/A

c. Total Percentage for page 24 and 25
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SAN ONOFRE NUCLEAR GENERATING STATION

2. Estimate of major nuclide composition (Table 3 Filters)

Tritium % 2.98E-01
Actinium-227 % N/A
Americium-241 % 1.04E-02
Antimony-124 % 2.97E-25 "
Antimony-125 % 1.92E-01
Barium-133 % N/A
Beryllium-7 % 4.84E-34 "
Carbon-14 % 3.11E+01
Cerium-141 % 2.83E-46 ("
Cerium-144 % 4.08E-02
Cesium-134 % 8.40E-03
Cesium-135 % N/A
Cesium-137 % 7.96E-01
Chromium-51 % 2.66E-03
Cobalt-57 % 1.56E-02
Cobalt-58 % 4.11E-01
Colbalt-60 % 7.23E+00
Curium-242 % 1.52E-06
Curium-243 % 1.69E-02
Europium-152 % N/A
Europium-154 % N/A
Europium-155 % N/A
Holmium-166m % N/A
lodine-129 % 2.70E-03
Iron-55 % 6.08E+00
Iron-59 % 2.85E-05
Manganese-54 % 9.09E-02
Neptunium-237 % N/A
Nickel-59 % 3.72E-02
Nickel-63 % 5.32E+01
Niobium-94 % 3.44E-02
Niobium-95 % 6.41E-03
Plutonium-238 % 7.02E-03
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SAN ONOFRE NUCLEAR GENERATING STATION

2. Estimate of major nuclide composition (Table 3 Filters) continued

Plutonium-239 % 5.94E-03
Plutonium-240 % N/A
Plutonium-241 % 2.39E-01
Plutonium-242 % 2.62E-06
Promethium-145 % N/A
Promethium-146 % N/A
Promethium-147 % N/A
Protactinium-231 % N/A
Radium-226 % N/A
Radium-228 % N/A
Ruthenium-103 % 2.38E-45
Ruthenium-106 % 1.92E-06
Samarium-147 % N/A
Samarium-151 % N/A
Silver-110m % 2.42E-06
Strontium-89 % 9.68E-05
Strontium-90 % 6.91E-02
Technetium-99 % 4.31E-02
Thorium-228 % N/A
Thorium-230 % N/A
Thulium-171 % N/A
Tin-113 % 4.85E-05
Uranium-232 % N/A
Uranium-233 % 1.60E-06
Uranium-234 % N/A
Uranium-235 % N/A
Uranium-236 % N/A
Uranium-238 % 2.18E-07
Zinc-65 % 3.45E-08
Zirconium-95 % 1.37E-02
d. Total Percentage for pages 26 and 27 100%

" Nuclides were decayed automatically from initial.waste characterization years prior to the
date of actual shipment on manifest
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SAN ONOFRE NUCLEAR GENERATING STATION

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

3. Solid Waste Disposition

Number of
Shipments Mode of Transportation Destination
32 Truck/Flatbed Trailer Energy Solutions Utah
6 Truck/Flatbed Trailer Energy Solutions Bear Creek TN**
1 Truck/Flatbed Trailer Energy Solutions Oak Ridge TN**
2 Truck/Flatbed Trailer Energy Solutions Kingston TN**
1 Truck/Flatbed Trailer Waste Control Specialists Andrews TX
12 Truck/Type A Cask Energy Solutions Utah
3 Truck/Type A Cask Waste Control Specialists Andrews TX
1 Truck/Type A Cask Energy Solutions Bear Creek TN**
6 Truck/Type A Cask Energy Solutions Barnwell BPF SC**
1 Truck/Type A Cask TOXCO Oak Ridge TN**
3 Truck/Type A SMAC Waste Control Specialists Andrews TX
5 Truck/Special Trailer Energy Solutions Utah

There were a total of 73 shipments.
**Shipments made to vendor processor

NOTE: SONGS maintains a contract with Bear Creek, Barnwell, Kingston Facilities/Energy Solutions, Toxco MCC-WMG,

. which provides volume reduction services. Processed Solid Waste was shipped from Bear Creek/Energy Solutions
Facility (OakRidge TN) to Energy Solutions Burial Site (Clive UT) using 3 shipments. Processed Solid Waste was
shipped from Toxco MCC-WMG (Oak Ridge TN} to Energy Solutions Burial Site (Clive UT}) using 1 shipment.
Processed Solid Waste was shipped from Bamwell (Barnwell, SC) to Energy Solutions Burial Site (Clive, UT) using
1 Shipment. A few of these shipments included waste from other generators, SCE’s waste volume was a small
fraction of the total waste included with these shigments. The processing of these wastes are ongoing into this
current year as some shipments made were in 4" Quarter of 2014 to Barnwell BPF/Energy Solutions facility South
Carolina.
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SAN ONOFRE NUCLEAR GENERATING STATION

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

12~ N/A

*12 High intergrity containers of spent resin were dewatered as part of the resin drying process
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SAN ONOFRE NUCLEAR GENERATING STATION

SECTION E. RADWASTE SHIPMENTS

TABLE 3 (COMMON)

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)
12 month Estimated
1. Type of waste Unit period total error (%)
3
a Spent resins, filter sludge , evaporator m N/A N/A
bottoms Ci N/A
3
b Dry active waste (DAW), compactable m N/A N/A
and non-compactable Ci N/A
m? N/A
C. Irradiated components N/A
Ci N/A
m?® N/A
d. Other: Filters N/A
Ci N/A
N/A No shipments made.
2. Estimate of major nuclide composition (by type of waste)
a. notapplicable % N/A
b. notapplicable % N/A
c. not applicable % N/A
d. not applicable % N/A
3. Solid Waste Disposition (SONGS 1, 2, and 3)
Number of Shipments Mode of Transportation Destination
None No shipments were made N/A
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SOLID WASTE AND IRRADIATED FUEL SHIPMENT

IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation Destination
None No shipments were made N/A
DEWATERING
Number of Containers Solidification Agent
None N/A

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.

3. Procedure SO123-VII-8.5.1 (Rev. 10 EC3) "Radwaste Process Control Program”.

4. Procedure SO123-VII-8.1.6 (Rev. 6 EC3) "Radioactive Waste Shipment Data For The Annual
Effluent Release Report”

5. Regulatory Guide 1.21, Rev. 1, June 1974.

-31-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

Gaseous Effluents Applicable Limits

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:

s % Applicable Limit

where: Rel Rate

XQ

o MPC o

where: F;

MPC;

e %ECL

where: Rel Rate

XQ

L] ECL eff

where: F;

ECL;

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

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

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

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

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)
ECLk

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-06 sec/m*; the annual average atmospheric dispersion defined
in the ODCM.

1

n Fl

El ECL ;

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

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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SAN ONOFRE NUCLEAR GENERATING STATION

SECTION F. APPLICABLE LIMITS (Continued)

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 eff

where: F;

MPC;

% ECL

where: Dil Conc

ECL

where: F;

ECL,;

(Dil Conc) (100)
MPC.x

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.

i1 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, Cr.

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)
ECLgs

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.

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

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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SAN ONOFRE NUCLEAR GENERATING STATION

SECTION F. APPLICABLE LIMITS (Continued)

APPENDIX A

GASEOQOUS EFFLUENTS — APPLICABLE LIMITS

A

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

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:

< 5 mrad for gamma radiation and

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

< 10 mrad for gamma radiation and

2. During any calendar year:
< 20 mrad for beta radiation.

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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SAN ONOFRE NUCLEAR GENERATING STATION

SECTION F. APPLICABLE LIMITS (Continued)

APPENDIX A (Continued)

LIQUID EFFLUENTS — APPLICABLE LIMITS

A. Table 2A lists the total curies released, the diluted concentration, and percent of 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 Il, Column 2 for
radionuclides other than dissolved or entrained gases. For dissolved or entrained noble gases,
the concentration is limited to 2.00E-04 uCi/mi.

B. Table 2D lists the doses due to liquid releases. The dose commitment to a Member of the Public
from radioactive materials in liquid effluent release from SONG (per reactor) to unrestricted
areas shall be limited to the following values:

1. During any calendar quarter: < 1.5 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:

2 2 2 2
Total Error = O0; t0, +03 -0

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 residency time shall be considered negligible and hence the dose "0".

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

' ODCM Figures 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 1.47E-03 7.98E-03 0.00E+00 0.00E+00 2.27E-03
6) 7) 8) 9) 10)
Organ 2.47€E-03 |- 1.18E-03 0.00E+00 0.00E+00 3.65E-03
AIRBORNE EFFLUENTS | 11) 12) 13) 14) 15)
potum, lodines, and | 415603 | 3.24E03 | 5.09E-03 | 4.33E-03 | 168E-02
NOBLE GASES ** 16) 17) 18) 19) 20)
Gamma 3.11E-05 0.00E+00 0.00E+00 0.00E+00 3.11E-05
21) 22) 23) 24) 25)
Beta 3.52E-03 0.00E+00 0.00E+00 0.00E+00 3.52E-03
26) 27) 28) 29) 30)
DIRECT RADIATION 6.69E-02 6.28E-02 3.51E-02 6.36E-02 2.06E-01

*  The numbered footnotes below briefly explain how each maximum dose was calculated, including the organ and the

predominant pathway(s).

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

10.

This value was calculated using the methodology of the ODCM.
This value was calculated using the methodology of the ODCM.
No liquid radioactive effluent releases occurred during this quarter.
No liquid radioactive effluent releases occurred during this quarter.
This value was calculated using the methodology of the ODCM.

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.

No liquid radioactive effluent releases occurred during this quarter.
No liquid radioactive effluent releases occurred during this quarter.

This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose primarily by
the saltwater fish pathway.
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The maximum organ dose was to a child’s liver, thyroid, kidney, lung, and GI-LLI 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 liver, thyroid, kidney, lung, and GI-LLI 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 liver, thyroid, kidney, lung, and GI-LLI 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 liver, thyroid, kidney, lung, and GI-LLI 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 liver, thyroid, kidney, lung, and GI-LLI 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 the NNE sector, at the exclusion area boundary, and
calculated using the assumptions of the USNRC Regulatory Guide 1.109.

No noble gas radioactive effluent releases occurred during this quarter.
No noble gas radioactive effluent releases occurred during this quarter.
No noble gas radioactive effluent releases occurred during this quarter.

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.

No noble gas radioactive effluent releases occurred during this quarter.
No noble gas radioactive effluent releases occurred during this quarter.
No noble gas radioactive effluent releases occurred during this quarter.

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.

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.

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.

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 WNW sector.

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.

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.
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TABLE 2

Percent Applicable Limit

Fourth

First Second Third

SOURCE Quarter Quarter. Quarter Quarter Year
LIQUID EFFLUENTS |

Whole Body 4.90E-02 2.66E-02 0.00E+00 0.00E+00 3.78E-02

Organ 2.47E-02 1.18E-02 0.00E+00 0.00E+00 1.83E-02
AIRBORNE EFFLUENTS

Tritium, lodines, and

Particulates 2.77E-02 2.16E-02 3.39E-02 2.88E-02 5.60E-02
NOBLE GASES

Gamma 3.11E-04 0.00E+00 0.00E+00 0.00E+00 1.55E-04

Beta 1.76E-02 0.00E+00 0.00E+00 0.00E+00 8.81E-03

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

Revision 8 to the SONGS Offsite Dose Calculation Manual (ODCM) was issued on December 03,
2014. This revision incorporates the following:

Updated land use information from the 2013 Land Use Census

Section 5, Table 5-4, Barn Kelp Bed direction was changed to incorporate both SSE and SE sectors
Section 5, Table 5-4, Ocean Bottom Sediments Laguna Beach (CONTROL) distance was changed
to 20-25 miles due to issuance of California’s South Coast Marine Protected Areas, effective
January 1, 2012.

Section 5, Table 5-4, Non-migratory Marine Animals Laguna Beach (CONTROL) distance was
changed from 15 to 150 miles to 20-25 miles.

Updated Section 5, Figures 5-1 through 5-5

None of the changes impacted the accuracy or reliability of effluent dose or setpoint calculations.
The level of radioactive effluent control required by 10CFR20, 40CFR190, 10CFR50.36a and
Appendix | to 10CFR50 will be maintained.

Throughout the document, change bars indicated the following types of changes:
A Addition

D Deletion
F Editorial/Format change
R Revision
Page # changes due to Revision Reason
Cover page and Table of Contents Revised to Revision 8 and date R
2-29 Revised U2 and U3 Controlling Factors per LUC R
5-20 Section 5, Table 5-4, Non-migratory Marine Animals Laguna R
Beach (CONTROL) distance was changed from 15-150miles to
20-25 miles.
5-20 Section 5, Table 5-4,Barn Kelp Bead direction was changed to R
incorporate both SSE and SE sectors
5-20 Section 5, Table 5-4, Ocean Bottom Sediments R
Laguna Beach (CONTROL) distance was changed to
20-25 miles due to issuance of California’s South
Coast Marine Protected Areas, effective January 1,
2012
5-23 Updated Figures 5-1 for REMP sample location 1 miles R
5-24 Updated Figures 5-2 for REMP sample location 2 miles R
5-25 Updated Figures 5-3 for REMP sample location 5 miles R
5-26 Updated Figures 5-4 for REMP sample locations Orange County | R
5-27 Updated Figures 5-5 for REMP sample locations San Diego R
County
APPENDIX A
Cover Revised to Revision 8 and date R
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Ai Revised reference, page numbers and date R
A1-3 Added Contractor Park Lot 4, revision and date A
A1-1 through A1-5 Revise Table 1-1 tota! page numbering R
A1-11 Revise distance, X/Q, D/Q, revision and date R
A1-13 Revised per LUC, revision and date R
A1-17 Revised per LUC, revision and date R
A1-26 Revised per LUC, revision and date R
A1-27 Remove Camp San Onofre Barr and Camp San Onofre from D
. Table 1-6 based on 2013 Dose Parameters from San Onofre
Units 2 and 3 memo dated 3/6/2014
A1-42 Revised per LUC R

The Land Use Census (LUC) for 2014 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 is reported per ODCM 5.2.1.
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SECTION J. CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

Southern California Edison notified the Nuclear Regulatory Commission (NRC) on June 12, 2013,
that San Onofre Nuclear Generating Station had permanently ceased operation of Units 2 and 3 on
June 7, 2013. The notification, called a Certification of Permanent Cessation of Power Operations,
sets the stage for SCE to begin preparations for decommissioning. Due to the permanent shutdown
of the units, the site has initiated a decommissioning (DEC) process to address permanent removal
of plant systems/components and equipment from service. There were two (2) 10 CFR 50.59s
written to document changes to the Radioactive Waste Treatment Systems and to verify no bases to
the UFSAR were challenged by the change.

10 CFR 50.59 for the permanent removal of the Gaseous Radwaste System

A 10 CFR 50.59 was written to change UFSAR Section 11.3 which documents the permanent
removal of the Gaseous Radwaste System. As the result of the permanent shutdown of SONGS
Units 2 and 3, the systems components and equipment that provide input to the Waste Gas Surge
Tank have been removed from service, isolated and drained. With all the inputs to the Waste Gas
System eliminated, the system has been isolated. The Waste Gas Surge Tank (WGST) and Waste
Gas Decay Tanks (WGDT) contents were then released in accordance with the Offsite Dose
Calculation Manual (ODCM). After completion of releases, all the tanks were purged with nitrogen.
The hydrogen concentration was verified to be at 0%. All radioactive sources to the gaseous
radwaste system were eliminated with the draining and processing of the Reactor Coolant System
(RCS) and the Chemical Volume Control System (CVCS). Therefore, the release of radioactive
gases from inputs to the GRWS following the abandonment of the GWRS is not a credible effluent
release pathway. The conclusion of the 10 CFR 50.59 evaluation is that the permanent removal of
these systems from service does not challenge the bases of the UFSAR and therefore is an
acceptable modification for the plant. With all the inputs to the gaseous permanently isolated, the
contents of the system released, and the system purged, a release of radioactive gases due to
decay tank rupture or other means is no longer a credible accident. The 10 CFR 50.59 is
documented in the site’s corrective action program. (NN# 202526805)

10 CFR 50.59 for Removal of the Coolant Radwaste System (CRS) and Removal of the Resin
from the Coolant Radwaste System (CRS) and the Miscellaneous Liquid Waste System

(MLWS)

A 10 CFR 50.59 was written to in support of an update to UFSAR Section 11.2 documenting
removal of the Coolant Radwaste System (CRS) from service as well as the removal of resin from
various ion exchangers in the CRS and the Miscellaneous Liquid Waste System (MLWS). With the
plant permanently shutdown and in a defueled condition, the quantity and activity level of radioactive
liquid wastes generated (liquid waste source term) were significantly reduced.

Since the permanent shutdown of Units 2 and 3, the Reactor Coolant System (RCS) and the
Chemical Volume Control System (CVCS) have been drained and processed through the Coolant
Radwaste System. The liquid radwaste contained within the Primary and Secondary Tanks has
been processed and released in accordance with the Offsite Dose Calculation Manual (ODCM).
The resin contained in the Radwaste Primary and Secondary lon Exchangers has been removed
and processed for offsite release/disposal. These evolutions eliminated a considerable amount of
radioactive waste in support of future decommissioning and dismantling efforts. The CRS has been
isolated from systems/sub-systems it interfaces with and the resin contained in the Radwaste
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Primary lon Exchangers (E-081 and E-082) and Radwaste Secondary lon Exchangers (E-079 and
E-080) was removed and disposed of.

The resin contained in the Miscellaneous lon Exchangers (E-072 and E-073) and Miscellaneous
Waste Condensate lon Exchangers (E-076 and E-077) was removed and processed for offsite
release/disposal. This eliminated a considerable amount of radioactive waste in support of future
dismantlement and decommissioning. The Miscellaneous Liquid Waste Sub-systems will remain in-
service to collect and temporarily store radioactive liquid waste which will be processed for release
in accordance with ODCM, 10 CFR 20 and 10 CFR 50 requirements. In order to perform this
function, a skid-mounted liquid waste treatment system will be used for processing radioactive liquid
prior to any release. The 10 CFR 59 evaluation(s) documenting the basis for these changes and
plant modifications not challenging the bases of the Unit 2 and 3 UFSARSs is documented in the
site’s corrective action program. (NN# 202846860)
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SECTION K. MISCELLANEOUS

Abnormal Releases/Missed ODCM Surveillances

Loss of power to Southyard Facility (SYF)

On 3/4/2014, there was a loss of power to the SYF due to fire outside of the building in the electrical
infrastructure. This resulted in the loss of ventilation and functioning air samplers (RU-7904
Southyard Facility Work Area and RU-7905 Southyard Facility Decontamination Unit) which samples
the ventilation for their respective work areas. These samplers collect airborne particulate and
iodine. The loss of sampling and collection capabilities delayed work evolutions due to loss of power
to the building and personnel were unable to enter either building. Grab samples were collected by
RP Technician as compensatory measures and Chemistry analyzed the samples. The MDA/LLD
reports were generated and MDA values were verified to be lower than the LLD requirements for
principle gamma emitters as per ODCM, Table 2-1. There was no detectable activity on the
particulate or iodine samples. Since there was no power to the building and ventilation, there was
no release of radioactive gaseous effluents to the atmosphere. There was no dose or curie impact to
the members of the public or to the environment. The power and air samplers were restored on
8/22/2014. This event was documented in the corrective action program. (NN# 202798863)

Unplanned Release from Liquid from Bermed Mixed Waste Area

On 3/4/2014, a Hazmat Technician was performing weekly hazardous material inspections and
noticed over 2 inches of rain water inside the Hazmat Truckbay Berm and declared it unsatisfactory
per the site’s procedure. On 3/7/2014, the Hazmat Technician returned to collect samples of liquid
inside the area and noticed no liquid was present inside the bermed area. Hazmat tried to check if
the drain valve was left partially open, but was unable to check due to security access control
barricades. The Hazmat Technician contacted the Radiological Effluent/Environmental Specialist.
Both walked down the area and were able to collect a liter of sample from the area. The sample was
analyzed for principle gamma emitters and tritium. There was no detectable gamma emitter or tritium
activity identified. Therefore, no dose or curie impact to the members of the public or to the
environment resulted. This event was documented in the corrective action program. (NN#
202800530) '

Unmonitored Release from Unit 2 Condensate was drained to Turbine Building Floor Drain

On 4/14/2014, the Unit 2 Condensate System was drained to the Turbine Building floor drain which
drains to a storm drain. Operations assumed that that the drains near the condensate piping went to
the turbine building sumps which is a monitored effluent release pathway. Instead, the floor drain
discharged outside the turbine building onto the ground. The water pooled and eventually drained to
the nearest storm drain. Recognizing the issue, the operator secured the draining immediately once
he discovered the water wasn't going where he expected it to. It was determined that approximately
600 gallons was drained to the unmonitored storm drain. Chemistry collected and analyzed a
sample for principle gamma emitters and tritium. No detectable gamma emitter or tritium activity was
identified in the samples. Therefore, there was no dose or curie impact to members of the public or
to the environment. This event was documented in the corrective action program. (NN# 202844394)
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SYF Air Sampler Flow Meter Out of Calibration

On 8/27/2014, while performing weekly particulate and iodine changes, it was noted that the
calibrated flowmeters were out of calibration. (SYF-7904 was due 5/24/2014 and SYF-7905 was due
6/17/2014). The samplers were out of service since the fire event occurred in March 2014 and the
building ventilation was secured. The samplers were placed back in-service on Friday, August 22,
2014 by RP Technician as directed by RP supervisor due to the building ventilation was started.
Once it was determined that the flowmeters were out of calibration, the flowmeters were replaced
with calibrated flowmeters. The particulate and iodine samples were collected and analyzed. There
was no detectable activity in the sample, therefore no consequence with the flowmeters being out of
calibration. If activity was detected on sample media, then an “as found” condition on flowmeters
would need to be evaluated for potential effect on release quantification. In addition, the following
week’s particulate and iodine analyses showed no detectable activity. Therefore, there was no curie
release or dose impact to the members of the public or environment. This event was documented in
the corrective action program. (NN# 203003400)

Missed ODCM Surveillance

On 11/19/2014, ODCM required daily channel checks of DAS and PCS were not performed in
accordance with the defueled surveillance on 11/19/2014 and 11/20/2014. These channel checks
are performed on night shift for the purpose of satisfying the surveillance requirement. On the nights
in question, the page of the procedure containing the channel checks was missing from the
attachments being used. The missed surveillance was not discovered until 11/21/2014. Upon
discovery, the crew re-performed the channel checks. The channel check results were performed
satisfactory and met acceptance criteria. This event was documented in the corrective action
program. (NN# 203117666)

SYF Missed ODCM Sample Surveillance

Per SO123-VII-20.9, Attachment 3, RP preformed an Auxiliary Sampling Equipment operability
check on 12/18/2014 at 0830. On 12/24/2014, a weekly particulate and iodine change out was
performed by a Chemistry Technician at 1010. The Chemistry Technician made a notation that the
sample pump was operating after completing the change out, which is part of the acceptance
criteria. On 12/30/2014 at 0837, Chemistry Technician noticed that the pump was not running with
the pump in the "ON" position and plugged into the electrical outlet. Sometime between 12/24/2014
at 1010 to 12/30/2014 at 0837, the SYF RU-7904 lost power. The chemistry technician was
instructed to collect the particulate and iodine samples due to presence of particulate on the filter
and need to determine if there is any licensed radioactive material present (compensatory measure).
The particulate and iodine samples showed no detectable activity. In addition, the prior to missed
surveillance and the post missed surveillance week’s results for particulate and iodine results
showed no detectable radioactivity. The Chemistry Technician replaced the entire pump. The RP
Shipping Supervisor responsible for work conducted within the Southyard Facility Area stated that
no radiological activities were performed from 12/24/2014 to 12/30/2014 which would result any
airborne activity from the SYF effluent release point during this time period. Therefore, required
ODCM compensatory and corrective actions for the installed air sampler were performed as required
by the ODCM and procedures. Since no radiological work was performed with the potential to
release airborne radioactivity, there was no release of radioactive material and no off site dose
resulting from effluent releases. There was no impact to members of the public or to the
environment as a result of a missed sampling requirement. This event is documented in the
corrective action program. (NN# 203160632)
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SECTION K. MISCELLANEOQOUS (Continued)

EFFLUENT MONITORING INSTRUMENTS OUT OF SERVICE

GREATER THAN 30 DAYS

January 1, 2014 - December 31, 2014

For the effluent monitoring instrumentation where the inoperability period is indicated as ending
12/31/14, the date represents the end of the reporting period. Not all of the instruments were
returned to service at that time.

SONGS Unit 2
Inoperability .
Instrument Period Inoperability Cause Explanation
2FT-7870H 4/17/00—Current Inoperable process | Design deficiency caused process flow
Condenser flow measuring instrument to be inoperable when the
Evacuation System device due to vacuum pump is running. Flow monitor
High Range inadequate works properly during normal operations.

Process Flow Rate
Monitor

instrument range
(design deficiency)

Isokinetic conditions are maintained
during vacuum pump operation by
automatic insertion of substitute flow
value whenever the vacuum pump is
running.

2RT-7870
Condenser
Evacuation System
Noble Gas Activity
Monitor

11/16/12—Current

Wide Range Gas
Monitor out of
service for outage
activities.

Monitor not required during this period
since the plant was not in Modes 1-4.

2RT-7818
Condenser
Evacuation System
Noble Gas Activity
Monitor

12/5/12—Current

Out of service for
outage

Monitor not required during this period
since the plant was not in Modes 1-4.

2RT-6753 Steam
Generator E089
Blowdown Effluent
Line Gross
Radioactivity
Monitor

1/6/12—Current

Jumpers installed
for outage

The radiation monitors are declared
inoperable by Operations when the
monitor’s alarm and automatic functions
are bypassed to support outage activities.
Channel Functional Test cannot be
performed with jumpers installed.

2RT-6759 Steam
Generator E088
Biowdown Effluent
Gross Radioactivity
Monitor

1/6/12—Current

Jumpers installed
for outage

The radiation monitors are declared
inoperable by Operations when the
monitor’s alarm and automatic functions
are bypassed to support outage activities.
Channel Functional Test cannot be
performed with jumpers installed.
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2RE-7828
Containment Purge
Monitor Gas
Channel

11/22/2013-
Current

Maintenance Plans
(MPs) deferred to
future dates

Containment Purge Stack Radiation
Monitors have their Maintenance Plans
deferred to future dates. The monitors are
no abandoned and will remain available
and left in place to operate in the event of
a mode change from the defueled status.
The Reactor Coolant System (RCS) was
removed from service and is required to
be in service to have fuel in containment.
Since fuel has been removed from
containment, monitor is no longer
needed.

2RE-7828
Containment Purge
Particulate and
lodine Channel

9/7/2013-Current

Maintenance Plans
(MPs) deferred to
future dates

Containment Purge Stack Radiation
Monitors have their Maintenance Plans
deferred to future dates. The monitors are
no abandoned and will remain available
and left in place to operate in the event of
a mode change from the defueled status.
The Reactor Coolant System (RCS) was
removed from service and is required to
be in service to have fuel in containment.
Since fuel has been removed from
containment, monitor is no longer
needed.

2RE-7865 Plant
Vent Stack
Radiation Monitor

3/4/2014-4/7/2014

Removed for 18
month channel
calibration in
regards to
containment purge
alignment

2RT-7865 was OOS (greater than 30
days) due to unexpected failures and
complexity of the issues with
troubleshooting the failure.

-48-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

SAN ONOFRE NUCLEAR GENERATING STATION

SECTION K. MISCELLANEOUS (Continued)

EFFLUENT MONITORING INSTRUMENTS OUT OF SERVICE

GREATER THAN 30 DAYS (Continued)

January 1, 2014 - December 31, 2014

SONGS Unit 3
Inoperability
Instrument Inoperability Period Cause Explanation

3FT-7870H 04/17/00—Current Inoperable Design deficiency caused process flow
Condenser process flow instrument to be inoperable when the vacuum
Evacuation measuring pump is running. Flow monitor works properly
System High device due to during normal operations. Isokinetic conditions
Range Process inadequate are maintained during vacuum pump operation
Flow Rate Monitor instrument by automatic insertion of substitute flow value

range (design whenever the vacuum pump is running.

deficiency)
3RT-7870 2/14/12-Current Out of service Monitor not required during this period since the
Condenser for outage plant was not in Modes 1-4.
Evacuation
System lodine and During channel | Valve $3131MU219 in the low flow position does
Particulate functional test, | not meet the test acceptance criteria. Repair of
Samplers Mid/High this valve will not be done unless requested.

Range Sample | 2(3)RT-7870 is presently not being maintained.

Flow was lower

than the

acceptance

criteria.
3RT-7818 3/20/12-Current Low sample Monitor not required during this period since the
Condenser flow due to a plant was not in Modes 1-4. Repaired faulty
Evacuation faulty crimp.
System Noble connector Obsolete spare parts. Parts for corroded wiring
Gas Activity crimp on the harness taken from abandoned in place
Monitor flow control equipment

valve wiring Not required while Defueled.

harness.

Monitor

remained

inoperable due

to overdue

surveillance
3RT-6753 Steam 1/31/12—Current Jumpers The radiation monitors are declared inoperable
Generator E089 installed for by Operations when the monitor’'s alarm and
Blowdown Effluent outage. automatic functions are bypassed to support

Gross
Radioactivity
Monitor

outage activities.
Channel Functional Test cannot be performed
with jumpers installed.
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3RT-6759 Steam
Generator E088
Blowdown Effluent
Gross

1/31/12—Current

Jumpers
installed for
outage.

The radiation monitors are declared inoperable
by Operations when the monitor’s alarm and
automatic functions are bypassed to support
outage activities.

Radioactivity Channel Functional Test cannot be performed
Monitor with jumpers installed.
3RE-7828 11/22/2013-Current | Maintenance Containment Purge Stack Radiation Monitors

Containment
Purge Monitor
Gas Channel

Plans (MPs)
deferred to
future dates

have their Maintenance Plans deferred to future
dates. The monitors are no abandoned and will
remain available and left in place to operate in
the event of a mode change from the defueled
status. The Reactor Coolant System (RCS) was
removed from service and is required to be in
service to have fuel in containment. At this time,
the fuel has been removed from containment.

3RE-7828
Containment
Purge Particulate
and lodine
Channel

12/7/2013-Current

Maintenance
Plans (MPs)
deferred to
future dates

Containment Purge Stack Radiation Monitors
have their Maintenance Plans deferred to future
dates. The monitors are no abandoned and will
remain available and left in place to operate in
the event of a mode change from the defueled
status. The Reactor Coolant System (RCS) was
removed from service and is required to be in
service to have fuel in containment. At this time,
the fuel has been removed from containment.

3RT-7865 Unit 3 4/1/14- 8/13/14 Functional When purge stack monitor 3RE7828 was
Plant Vent Stack / testing for removed from service, the surveillance for purge
Cntmt Purge Containment stack monitoring for 3RE7865 was also removed.
Monitor Purge The surveillance has been placed back into
alignment was | service.
not included
SONGS Unit 2/3 Common
Inoperability
Instrument Inoperability Period Cause Explanation
2/3RIT-7202 11/05/2013-Current | Maintenance Due to SONGS decommissioning and Waste
Waste Gas Surveillance Gas System is no longer in-service the

Holdup System
Process Flow
Rate Monitoring
Device

surveillances were cancelled. This action is
documented under the SONGS Corrective
Action Program NN# 202652024
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SECTION K. MISCELLANEOUS (Continued)

ONSITE GROUND WATER SAMPLES

In 2007, the Nuclear Energy Institute (NEI) established a standard for monitoring and reporting
radioactive isotopes in groundwater titled NEI Groundwater Protection Initiative, NEI 07-07. It has
been established that there is no drinking water pathway for groundwater underneath SONGS.
However, the site implemented the groundwater protection industry standard. This section provides
results of on-site samples of ground water that were obtained as part of SCE’s implementation of the
voluntary industry Ground Water Protection Initiative. The sample locations and the frequency of
sampling may change over time.

Ground water sample data indicated the present of low but detectable levels of tritium in shallow
ground water in the area formerly occupied by Unit 1. The concentrations of tritium are well below
all regulatory limits. An investigation was performed to characterize these low concentrations of
tritium and to identify the potential source. The investigation determined that the low concentrations
are present in the shallow ground water situated generally between the former Unit 1 containment
and fuel handling building, and extend towards the seawall. Although these samples indicated the
presence of tritium, the sample results were at concentrations below the Environmental Protection
Agency drinking water limit of 20,000 pCi/l. An extraction plan has been implemented to initiate
hydraulic containment of the plume and to facilitate monitoring and documentation of any changes in
tritium concentration. Extraction of the shallow ground water beneath the former Unit 1 area is being
performed and the resultant water is managed and discharged through an ODCM-credited release
point. Any tritium in the wastewater is included in Tables 2A, 2B and 2D and the dose included in
the Section H,10 CFR 50 Appendix | Table 1 of the ARERR.
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SECTION K. MISCELLANEOUS (Continued)

ONSITE GROUND WATER SAMPLES

January 1, 2014 — December 31, 2014

Sample Date Location Tritium Activity, pCi/ml | Gamma Activity, pCi/ml
GW-NIA -1 <LLD <LLD
GW-NIA -2 <LLD <LLD
1/16/2014 NIA-5 <LLD <LLD
NIA-6 <LLD <LLD
NIA-8 <LLD <LLD
NIA-11 <LLD <LLD
NIA-12 <LLD <LLD
NIA-13 <LLD <LLD
GW-PA-1 <LLD <LLD
1/29/2014 GW-PA-2 <LLD <LLD
GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD
GW-0OCA-1 <LLD <LLD
1/30/2014 GW-OCA-3 <LLD <LLD
NIA-2 <LLD <LLD
NIA-5 <LLD <LLD
NIA-7 <LLD <LLD
2/3/2014 NIA-10 <LLD <LLD
NIA-11 <LLD <LLD
NIA-12 <LLD <LLD
NIA-13 <LLD <LLD
NIA-14 <LLD <LLD
2/5/2014 GW-0CA-2 <LLD <LLD
GW-OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.
GW-NIA = Wells installed in they North Industrial Area to implement the Ground Water Protection Initiative.

NIA and NIA-EXT = Temporary investigation wells installed in the North Industrial Area

a priori LLD

pCi/ml = indicated microcuries per milliliter

= H-3: 3.0E-06 pCi/ml
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Sample Date Location Tritium Activity, uCi/ml | Gamma Activity, uCi/ml

GW-NIA-1 <LLD <LLD
NIA-3° <LLD <LLD
NIA-4 <LLD <LLD
2/6/2014 NIA-6 <UD <LLD
NIA-8 <LLD <LLD
NIA-9 <LLD <LLD
NIA-15 <LLD <LLD
2/19/2014 GW-PA-4 <LLD <LLD
GW-NIA-1 <LLD <LLD
NIA-3 <LLD <LLD
NIA-4 <LLD <LLD
5/19/2014 NIA-6 <LLD <LLD
NIA-8 <LLD <LLD
NIA-9 <LLD <LLD
NIA-15 <LLD <LLD
GW-NIA-2 <LLD <LLD
NIA-5 <LLD <LLD
NIA-7 <LLD <LLD
5/21/2014 NIA-10 <LLD <LLD
NIA-11 <LLD <LLD
NIA-12 <LLD <LLD
NIA-13 <LLD <LLD
NIA-14 <LLD <LLD
5/28/2014 GW-0CA-3 <LLD <LLD
5/29/2014 GW-OCA-2 <LLD <LLD
GW-0CA-1 <LLD <LLD
6/2/2014 GW-PA-1 <LLD <LLD
GW-PA-2 <LLD <LLD

GW-0CA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.

GW-NIA = Wells installed in the North Industrial Area to implement the Ground Water Protection Initiative.

NIA and NIA-EXT

a priori LLD

pCiiml

= indicated microcuries per milliliter

= H-3: 3.0E-06 pCi/ml

= Temporary investigation wells installed in the North Industrial Area
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ONSITE GROUND WATER SAMPLES (Continued)

Sample Date Location Tritium Activity, pCi/ml | Gamma Activity, uCi/ml
6/3/2014 GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD
6/25/2014 NIA-8 <LLD <LLD
7/17/2014 NIA-8 <LLD <LLD
GW-NIA-1 <LLD <LLD
NIA-8 <LLD <LLD
8/14/2014 NIA-9 <LLD <LLD
_ NIA-15 <LLD <LLD
NIA -7 <LLD <LLD
NIA -10 <LLD <LLD
NIA -11 <LLD <LLD
8/18/2014 NIA -12 <LLD - <LLD
NIA -13 <LLD <LLD
NIA-14 <LLD <LLD
GW-NIA-2 <LLD <LLD
NIA -3 <LLD <LLD
8/20/2014 NIA -4 <LLD <LLD
NIA -5 <LLD <LLD
NIA -6 <LLD <LLD
GW-0CA-1 <LLD <LLD
8/21/2014 GW-0OCA-2 <LLD <LLD
GW-0CA-3 <LLD <LLD
GW-PA-1 <LLD <LLD
GW-PA-2 <LLD <LLD
8/25/2014 GW-PA3 <LLD <LLD
GW-PA-4 <LLD <LLD

GW-OCA
GW-PA

GW-NIA

NIA and NIA-EXT

a priori LLD

pCi/ml

= Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.

= Wells installed in the Protected Area to implement the Ground Water Protection Initiative.

= indicated microcuries per milliliter

= H-3: 3.0E-06 pCi/ml

= Temporary investigation wells installed in the North Industrial Area
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ONSITE GROUND WATER SAMPLES (Continued)

Sample Date Location Tritium Activity, uCi/ml | Gamma Activity, uCi/mi

GW-NIA-2 <LLD <LLD
NIA-10 <LLD <LLD
11/19/2014 NIA-11 <LLD <LLD
NIA-12 <LLD <LLD
NIA-13 <LLD <LLD
NIA-4 <LLD <LLD
NIA-5 <LLD <LLD
NIA-6 <LLD <LLD
11/20/2014 NIA-7 <LLD <LLD
NIA-14 <LLD <LLD
NIA-15 <LLD <LLD
GW-NIA-1 <LLD <LLD
NIA-3 <LLD <LLD
11/24/2014 NIA-8 <LLD <LLD
NIA-9 <LLD <LLD
GW-0CA-1 <LLD <LLD
12/8/2014 GW-OCA-2 <LLD <LLD
GW-0OCA-3 <LLD <LLD
GW-PA-1 <LLD <LLD
GW-PA-2 <LLD <LLD
12/11/2014 GW-PA-3 <LLD <LLD
GW-PA-4 <LLD <LLD

GW-0OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.

GW-NIA = Wells installed in the North Industrial Area tq implement the Ground Water Protection Initiative.

NIA and NIA-EXT = Temporary investigation wells installed in the North Industrial Area

a priori LLD = H-3: 3.0E-06 uCi/ml

uCi/ml = indicated microcuries per milliliter
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Sample Date Location Gross Beta, pCi/L Gross Alpha, pCi/L
GW-PA-1 5.31E+00 1.14E+01
GW-PA-2 2.55E+01 3.62E+01
1/29/2014 GW-PA-3 2.16E+01 <LLD
GW-PA-4 1.42E+01 7.46E+00
GW-0OCA-1 4.38E+00 <LLD
1/30/2014 GW-0CA-3 6.20E+00 <LLD
2/3/2014 GW-NIA-2 1.47E+01 <LLD
2/5/2014 GW-0CA-2 <LLD 1.53E+01
2/6/2014 GW-NIA-1 1.23E+01 <LLD
2/19/2014 GW-PA-4 5.80E+00 3.60E+00
5/19/2014 GW-NIA-1 1.90E+01 3.46E+00
5/21/2014 GW-NIA-2 1.69E+01 3.36E+00
5/28/2014 GW-0OCA-3 <LLD <LLD
5/29/2014 GW-0CA-2 4.15E+00 4.83E+00
GW-PA-1 9.96E+00 1.49E+01
6/2/2014 GW-PA-2 2.07E+01 6.35E+01
GW-0CA-1 7.00E+00 1.31E+01
GW-PA-3 1.50E+01 <LLD
6/3/2014 GW-PA-4 7.07E+00 3.70E+00
8/14/2014 GW-NIA-1 1.34E+01 <LLD
8/20/2014 GW-NIA-2 2.21E+01 3.89E+00
GW-0CA-1 7.28E+00 <LLD
8/21/2014 GW-OCA-2 8.16E+00 1.16E+01
GW-0CA-3 5.66E+00 3.96E+00
GW-PA-1 4.74E+00 1.90E+01
GW-PA-2 2.37E+01 4.21E+01
8/25/2014 GW-PA3 4.37E+01 1.27E+01
GW-PA-4 1.01E+01 8.19E+00
GW-0OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.
GW-NIA = Wells installed in the North Industrial Area to implement the Ground Water Protection Initiative.

NIA and NIA-EXT = Temporary investigation wells installed in the North Industrial Area

a priori LLD = Gross Beta: 4.0 pCill
= Gross Alpha: 3.0 pCi/l
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Sample Date Location Gross Beta, pCi/L Gross Alpha, pCi/L
11/19/2014 GW-NIA-2 1.19E+01 <LLD
11/24/2014 GW-NIA-2 2.41E+01 <LLD

GW-0CA-1 1.55E+01 8.82E+00
12/08/2014 GW-OCA-2 1.10E+01 1.80E+01
GW-0OCA-3 1.05E+01 5.15E+00
GW-PA-1 7.74E+00 1.74E+01
GW-PA-2 2.47E+01 4.94E+01
12/11/2014 GW-PA3 2.27E+01 1.01E+01
GW-PA-4 <LLD 4.30E+00
GW-0OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.
GW-NIA = Wells installed in the North Industrial Area to implement the Ground Water Protection Initiative.

NIA and NIA-EXT = Temporary investigation wells installed in the North Industrial Area

a priori LLD = Gross Beta: 4.0 pCi/l
= Gross Alpha: 3.0 pCi/l
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The primary document providing guidance for effluent reporting and dose calculation methodology is
Regulatory Guide 1.1.09, Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10CFR 50, Appendix |. An examination of
the database in RG 1.109 shows a lengthy list of radionuclides, specifically Table A-1
(bioaccumulation factors), Table E-1 (transfer factors), Table E-6 (ground factors), Tables E-7, E-8,
E-9, E-10 (inhalation factors), and Table E-11, E-12, E-13 and E-14 (ingestion factors). Uranium, as
a naturally occurring radionuclide does not appear in any of the tables. Only fission products and
activation products associated with commercial nuclear power plants appear in these tables. As
such, there is no regulatory guidance to calculate dose if uranium was a plant-related nuclide
present in effluents. The uranium reported in the groundwater is of natural origin and not from plant
operation. The relative ratios of U-234, U-235, and U-238 show that the groundwater ratios are
similar to ratios for natural uranium: 56% U-234, 2.8% U-235 and 41% U-238 by activity in:
groundwater compared to 49% U-234, 2.2% U-235, and 49% U-238 by activity in natural uranium.
Compare the ratios from 3.5% enriched uranium, expected in commercial nuclear fuel: 82% U-234,
3.4% U-235 and 15% U-238, it is evident that the groundwater activity ratios are closer to natural
uranium and do no correlate with ratios from the enriched uranium.

Transuranics
Sample Date Location
U-233/234 | U-234/236 u2ag | Allother
pCi/L pCi/L pCi/L )
1/29/2014 GW-PA-2 3.10E+01 1.61E+00 2.83E+01 <LLD
6/02/2014 GW-PA-2 2.89E+01 1.15E+00 2.44E+01 <LLD
GW-PA-1 3.79E+00 <LLD 4.05E+00 N/A
8/25/2014 GW-PA-2 2.81E+01 1.85E+00 2.38E+01 <LLD
11/19/2014 GW-NIA-2 <LLD <LLD <LLD <LLD
11/24/2014 GW-NIA-1 <LLD <LLD <LLD <LLD
GW-0CA-1 4.50E+00 <LLD 3.77E+00 <LLD
12/08/2014 GW-OCA-2 5.94E+00 <LLD 4.23E+00 <LLD
GW-0CA-3 2.09E+01 <LLD 5.15E+00 <LLD
GW-PA-1 4.69E+00 <LLD 5.05E+00 <LLD
GW-PA-2 2.88E+01 1.75E+00 2.73E+00 <LLD
12/11/2014 GW-PA3 3.39E+00 <LLD 3.77E+00 <LLD
GW-PA-4 3.65E+00 <LLD 2.37E+00 <LLD
GW-0OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.
GW-NIA = Wells installed in the North Industrial Area to implement the Ground Water Protection Initiative.

NIA and NIA-EXT = Temporary investigation wells instalied in the North Industrial Area
M All other transuranics: Pu-238, Pu-239/240, Am-241, Cm-242, Cm-243/244

a priori LLD = Transuranics: 1.0 pCi/l
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Sample Date Location Hard to detect, pCi/L (Ni-63, Fe-55, Sr-89/Sr-90)
11/19/2014 GW-NIA-2 <LLD
11/24/2014 GW-NIA-1 <LLD
GW-0CA-1 <LLD
12/08/2014 GW-OCA-2 <LLD
GW-0CA-3 <LLD
GW-PA-1 <LLD
GW-PA-2 <LLD
12/11/2014 GW-PA-3 <LLD
GW-PA-4 <LLD
GW-0OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection Initiative.
GW-PA = Wells installed in the Protected Area to implement the Ground Water Protection Initiative.
GW-NIA = Wells installed in the North Industrial Area to implement the Ground Water Protection Initiative.

NIA and NIA-EXT = Temporary investigation wells installed in the North Industrial Area
a priori LLD = Ni-63: 50 pCi/L

= Fe-55: 200 pCi/L
= SR-89/SR-90: 2 pCilL
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SECTION K. MISCELLANEOUS (Continued)

40 CFR 190 REQUIREMENTS

The Table 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 all 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 mrem 7.04E-01

b. Percent ODCM Specification Limit % 2.82E+00

2. Limiting Organ

a. Organ Dose (GI-LLI) mrem 1.13E-02

b. Percent ODCM Specification Limit % 4.53E-02
3. Thyroid

a. Thyroid Dose mrem 9.40E-03

b. Percent ODCM Specification Limit % 1.25E-02
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SECTION K. MISCELLANEOUS (Continued)

CARBON-14

In June, 2009, the NRC revised its guidance in Regulatory Guide (RG) 1.21, "Measuring, Evaluating
and Reporting Radioactivity In Solid Wastes And Releases Of Radioactive Materials In Liquid And
Gaseous Effluents From Light-Water-Cooled Nuclear Power Plants”, Revision 2. RG 1.21 explains,
that in part, the quantity of carbon-14 (C-14) discharged can be estimated by sample measurements
or by use of a normalized C-14 source term and scaling factors based on power generation or
estimated by use of the GALE code from NUREG-0017. The dose contribution of C-14 from liquid
radioactive waste is much less than that contributed by gaseous radioactive waste, evaluation of
C-14 in liquid radioactive waste is not required. Revision 2 to RG 1.21 guidance includes:

o If sampling is performed, the sampling frequency may be adjusted to that interval that allows
adequate measurement and reporting of effluents.

o If estimating C-14 based on scaling factors and fission rates, a precise and detailed evaluation of
C-14 is not necessary. It is not necessary to calculate uncertainties for C-14 or to include C-14
uncertainty in any subsequent calculation of overall uncertainty.

Electric Power Research Institute (EPRI) Technical Report 1021106, "Estimation of Carbon-14 in
Nuclear Power Plant Gaseous Effluents," was used to estimate the production and release
quantities of C-14.

C-14 calculated production, discharge parameters and resulting dose are reported here, separately
from tables 1, 1A, 1C, 1E, 2 and 40CFR190 table 1.

Calculated C-14 production , C/EFPY" 32 - 8
: . ' u2=0

2012 Unit capacity factors U3 =0

Fraction release of produced C-14 to atmosphere 0.98

Organic =0.80

C-14 chemical form fraction assumed Inorganic = 0.20

C-14 curies released to atmosphere Bg : 8

Critical receptor dose® [Child (bone)], mrem 0

(1) Effective Full Power Year
NOTE: Units have been shutdown since January 9, 2012 for Unit 2 and January 31, 2012 for Unit 3.
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SECTION L. SONGS CONCLUSIONS

Gaseous releases (excluding carbon-14) totaled 5.59E+01 curies of which noble gases were
2.68E+00 curies, particulates and iodines were 0.00E+00 curies, and tritium was 5.32E+01
curies.

The radiation doses from gaseous releases were: (a) gamma air dose: 3.11E-05 mrad at the site
boundary, (b) beta air dose: 3.52E-03 mrad at the site boundary, (c) organ dose (child): 1.68E-02
mrem at the highest receptor.

Airborne carbon-14 release was projected at 0.00E+00 curies.

Liquid releases totaled 4.10E+01 curies of which particulates and iodines were 1.07E-03 curies,
tritium was 4.10 E+01 curies, and noble gases were 0.00E+Q0 curies.

The radiation doses from liquid releases were: (a) total body: 2.27E-03 mrem, (b) limiting organ
(GI-LLI): 3.65E-03 mrem.

The radioactive releases and resulting doses generated from Units 2 and 3 were below the
Applicable Limits for both gaseous and liquid effluents.

SONGS Units 2 and 3 shipped 73 radwaste shipments to Energy Solutions Utah, Energy
Solutions Bear Creek Operations, TN, Energy Solutions Oak Ridge, TN, Energy Solutions
Kingston, TN, Energy Solutions Barnwell, SC, Waste Control Specialist Andrews, TX, and Toxco
Inc. Oakridge, TN. The total volume of the shipments was 2.00E+03 cubic meters containing
2.91E+02 curies of radioactivity. There was no Unit 1 or common radwaste shipments.

Meteorological conditions during the year were typical for SONGS. Meteorological dispersion
was good 30% of the time, fair 42% of the time and poor 28% of the time.

The results of samples taken from on-site ground water wells in support of the Industry Ground
Water Protection Initiative are reported in Section K. The total volume of groundwater and
dewatering wells released from the site in 2014 through an ODCM credited release point was
5,633,574 gallons.

The results of on-site ground water samples taken in support of the industry Ground Water
Protection Initiative are reported in Section K. There are low but detectable concentrations of
tritium that have been identified in shallow ground water area formerly occupied by Unit 1. The
ground water beneath SONGS is not a source of drinking water. In 2014, the affected shallow
ground water is being extracted and released under the radioactive effluent control program and
is accounted for in this ARERR.

The net result from the analysis of these effluent releases indicates that the operation of SONGS

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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The meteorology of the San Onofre Nuclear Generating Station for each of the four quarters, 2014 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, 2014. 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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January - March
Table 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14010100-14033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 31 5.1 71 101 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

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 1 0 0 0 0 0 0 0 1
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 1 1 1 4 0 0 0 0 0 7
S 0 0 0 2 2 19 12 4 0 0 0 0 39
SSwW 0 0 0 1 10 13 16 0 0 0 0 0 40
SW 0 0 0 3 12 20 13 0 0 0 0 0 48
WSsW 0 0 0 2 14 38 36 4 1 0 0 0 95
w 0 0 0 1 5 58 69 3 0 0 0 0 136
WNW 0 0 0 1 1 10 28 7 0 0 0 0 47
NwW 0 0 0 0 1 0 2 0 0 0 0 0 3
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 1 47 159 180 18 1 0 0 0 416
NUMBER OF VALID HOURS 433 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 416

PASQUILL B
MODERATELY UNSTABLE ( -1.9 < DT/DZ < -1.7 °C/100 METERS)

Wind 0.22 0.51 0.76 1.1 1.6 21 3.1 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 1 0 0 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 1 0 0 0 0 0 0 1
SE 0 0 0 0 0 0 0 1 0 0 0 0 1
SSE 0 0 0 0 0 0 1 1 0 0 0 0 2
S 0 0 0 0 1 2 2 0 0 0 0 0 5
SSwW 0 0 0 0 1 0 1 1 0 0 0 0 3
SW 0 0 0 0 1 7 1 0 0 0 0 0. 9
WSsw 0 0 0 0 0 2 0 0 1 0 0 0 3
w 0 0 0 0 2 3 1 0 0 0 0 0 6
WNW 0 0 0 0 1 1 2 0 0 0 0 0 4
NwW 0 0 0 0 2 0 2 1 0 0 0 0 5
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 1 8 16 10 4 1 0 0 0 40
NUMBER OF VALID HOURS 40 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 40
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

January - March
Table 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14010100-14033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

wind 0.22 0.51 0.76
Dir 0.5

-
N
W

5. 71 101 13.1 >18 TOTAL
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NUMBER OF INVALID HOURS
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NUMBER OF CALMS
TOTAL HOURS FOR THE PERIOD

o

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

Wind 0.22 0.51 0.76 1.1 1.6 2.1 31 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 1 3 1 0 0 0 0 0 0 5
NNE 0 0 0 3 3 5 2 0 0 0 0 0 13
NE 0 0 0 1 0 1 0 0 0 0 0 0 2
ENE 0 0 0 0 0 1 0 1 0 0 0 0 2
E 0 0 0 1 1 4 1 1 0 0 0 0 8
ESE 0 1 0 0 2 6 7 0 0 0 0 0 16
SE 0 0 0 1 1 18 25 14 2 0 0 0 61
SSE 0 0 0 1 9 16 23 15 1 0 0 0 65
S 0 0 1 1 2 15 12 3 3 0 0 0 37
SSwW 0 0 0 4 8 5 10 3 2 1 0 0 33
sW 0 0 2 9 3 10 3 2 0 -0 0 0 29
WSW 0 0 0 6 8 10 4 4 0 0 0 0 32
W 0 1 3 6 8 14 5 8 0 0 0 0 45
WNW 0 0 0 2 6 15 10 1 0 0 0 0 34
NW 0 0 2 2 6 1 15 3 0 0 0 0 39
NNW 0 0 1 4 3 1 2 0 0 0 0 0 11
TOTALS 0 2 9 42 63 133 119 55 8 1 0 0 432
NUMBER OF VALID HOURS 432 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 432
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

January - March
Table 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14010100-14033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 2.1 31 5.1 7.1 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 2 7 8 6 1 0 0 0 0 0 24
NNE 0 0 3 11 11 13 4 1 0 0 0 0 43
NE 0 1 1 11 2 4 2 0 1 0 0 0 22
ENE 0 0 5 8 4 5 2 1 0 0 0 0 25
E 0 0 1 3 9 12 4 0 0 0 0 0 29
ESE 0 0 1 6 5 5 4 1 0 0 0 0 22
SE 0 0 1 5 2 8 13 1 1 0 0 0 31
SSE 0 1 0 6 3 5 3 2 0 1 4 0 25
S 0 1 1 2 0 3 1 3 3 2 0 0 16
SSW 0 0 2 4 2 2 1 2 2 1 0 0 16
SW 0 0 2 3 2 2 0 1 1 0 0 0 11
Wsw 0 0 1 2 1 2 0 0 0 0 0 0 6
w 0 0 0 4 7 7 0 2 0 0 0 0 20
WNW 0 0 1 5 3 15 7 3 0 0 0 0 34
Nw 0 0 0 6 10 5 5 1 0 0 0 0 27
NNW 0 0 2 8 7 10 3 0 0 0 0 0 30
TOTALS 0 3 23 91 76 104 50 18 8 4 4 0 381
NUMBER OF VALID HOURS 381 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 381

PASQUILL F

MODERATELY STABLE (1.5 < DT/DZ < 4.0 °C/100 METERS)

wind 0.22 0.51 0.76 1.1 1.6 21 31 5.1 71 101 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 3 6 7 10 2 0 0 0 0 0 28
NNE 0 0 0 16 59 59 17 0 0 0 0 0 151
NE 0 2 6 21 27 8 1 1 0 0 0 0 66
ENE 0 1 3 12 13 9 0 0 0 0 0 0 38
E 0 0 0 5 3 1 0 0 0 0 0 0 9
ESE 0 0 2 5 1 5 0 0 0 0 0 0 13
SE 0 0 0 2 0 1 1 0 0 0 0 0 4
SSE 0 0 2 1 2 0 0 0 0 0 0 0 5
S 0 0 0 1 0 2 0 0 0 0 0 0 3
SSwW 0 0 0 3 0 1 1 0 0 0 0 0 5
SW 0 0 1 4 0 1 1 0 0 0 0 0 7
WswW 0 0 1 3 0 1 0 0 0 0 0 0 5
W 0 0 1 2 2 7 0 0 0 0 0 0 12
WNW 0 0 1 3 2 7 1 0 0 0 0 0 14
NwW 0 0 0 4 3 7 1 0 0 0 0 0 15
NNW 0 0 1 2 1 5 1 0 0 0 0 0 10
TOTALS 0 3 21 90 120 124 26 1 0 0 0 0 385
NUMBER OF VALID HOURS 385 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 385
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

January - March
Table 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14010100-14033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 3.1 5.1 71 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 3 2 3 3 8 0 0 0 0 0 19
NNE 0 0 1 4 15 136 91 6 0 0 0 0 253
NE 0 1 3 13 10 19 9 0 0 0 0 0 55
ENE 0 0 1 7 6 3 4 0 0 0 0 0 21
E 0 0 1 0 3 1 2 0 0 0 0 0 7
ESE 0 1 0 2 4 2 0 0 0 0 0 0 9
SE 0 0 2 1 0 1 0 0 0 0 0 0 4
SSE 0 0 0 1 1 0 2 0 0 0 0 0 4
S 0 0 0 0 1 1 1 0 0 0 0 0 3
SSwW 0 0 1 3 2 0 1 0 0 0 0 0 7
SW 0 1 0 0 2 0 0 0 0 0 0 0 3
WSswW 0 0 0 2 3 3 0 0 0 0 0 0 8
w 0 0 0 4 2 2 1 0 0 0 0 0 9
WNW 0 0 0 1 0 9 3 0 0 0 0 0 13
NwW 0 0 0 4 2 4 4 1 0 0 0 0 15
NNW 0 0 2 3 1 3 1 0 0 0 0 0 10
TOTALS 0 3 14 47 55 187 127 7 0 0 0 0 440
NUMBER OF VALID HOURS 440 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 440

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

Wind 0.22 0.51 0.76 1.1 1.6 21 341 5.1 71 10.1 1341 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 8 18 21 20 11 0 0 0 0 0 78
NNE 0 0 4 34 88 213 114 7 0 0 0 0 460
NE 0 4 10 46 40 32 12 1 1 0 0 0 146
ENE 0 1 9 27 23 18 6 2 0 0 0 0 86
E 0 0 2 9 16 18 7 1 0 0 0 0 53
ESE 0 2 3 13 12 19 11 1 0 0 0 0 61
SE 0 0 3 9 3 28 39 16 3 0 0 0 101
SSE 0 1 2 10 16 22 35 20 2 1 4 0 113
S 0 1 2 6 8 44 31 10 6 2 0 0 110
Ssw 0 0 3 15 25 24 32 6 4 2 0 0 111
Sw 0 1 5 21 22 42 18 4 1 0 0 0 114
WSsW 0 0 2 16 29 61 42 8 3 0 0 0 161
w 0 1 4 17 28 101 77 13 0 0 0 0 241
WNW 0 0 2 12 15 62 53 11 0 0 0 0 155
NwW 0 0 2 16 24 27 32 7 0 0 0 0 108
NNW 0 0 6 17 13 19 7 0 0 0 0 0 62
TOTALS 0 11 67 286 383 750 527 107 20 5 4 0 2160
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 - 2014
METEOROLOGY

April - June
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14040100-14063023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 2.1 3.1 5.1 7.1 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 0 0 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0 4 1 0 0 0 5
NE 0 0 0 0 0 0 2 2 0 0 0 0 4
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 0 0 6 2 0 0 0 0 8
S 0 0 0 0 0 5 33 17 3 0 0 0 58
SSwW 0 0 0 1 3 10 60 3 0 0 0 0 77
SW 0 0 0 0 5 33 65 1 0 0 0 0 104
WSW 0 0 0 0 4 32 88 2 0 0 0 0 126
W 0 0 0 0 3 27 93 6 0 0 0 0 129
WNW 0 0 0 0 0 12 60 21 2 0 0 0 95
NW 0 0 0 0 0 0 1 3 0 0 0 0 4
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 1 15 119 409 61 6 0 0 0 611
NUMBER OF VALID HOURS 611 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 611

PASQUILL B

MODERATELY UNSTABLE ( - 1.9 < DT/DZ < - 1.7 °C/100 METERS)

Wind 0.22 0.51 0.76 1.1 1.6 2.1 31 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

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 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 0 1 0 0 0 0 0 1
S 0 0 0 0 0 2 10 1 0 0 0 0 13
SSwW 0 0 0 0 2 5 17 3 0 0 0 0 27
SwW 0 0 0 0 0 9 10 0 0 0 0 0 19
WSswW 0 0 0 0 0 3 0 1 0 0 0 0 4
W 0 0 0 0 0 1 1 0 0 0 0 0 2
WNW 0 0 0 0 0 3 3 0 0 0 0 0 6
NW 0 0 0 0 0 0 3 0 0 1 0 0 4
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 0 3 23 45 5 0 1 0 0 77
NUMBER OF VALID HOURS 77 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 77
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

April - June
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14040100-14063023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 341 5.1 71 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 0 0 0 0 1 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 1 0 0 0 0 0 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 1 0 0 0 0 0 1
SE 0 0 0 0 0 1 0 0 0 0 0 0 1
SSE 0 0 0 0 0 1 2 1 1 0 0 0 5
S 0 0 0 0 0 2 7 2 1 0 0 0 12
SsSw 0 0 0 0 1 4 9 4 0 0 0 0 18
SW 0 0 0 0 0 8 5 0 0 0 0 0 13
WwSswW 0 0 0 0 2 2 0 0 0 0 0 0 4
W 0 0 0 0 0 4 1 0 0 0 0 0 5
WNW 0 0 0 0 0 4 6 0 0 0 0 0 10
NW 0 0 0 0 0 0 5 2 0 0 0 0 7
0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 0 3 26 37 10 2 0 0 0 78
NUMBER OF VALID HOURS 78 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 78

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

Wind 0.22 0.51 0.76 1.1 1.6 21 31 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 2 8 4 0 1 0 0 0 0 15
NNE 0 0 0 5 5 5 2 0 0 0 0 0 17
NE 0 0 0 5 5 5 1 0 0 0 0 0 16
ENE 0 0 0 2 3 2 0 1 2 0 0 0 10
E 0 0 0 3 4 13 1 0 0 0 0 0 21
‘ESE 0 0 0 3 7 27 20 0 0 0 0 0 57
SE 0 0 0 3 15 40 55 5 0 0 0 0 118
SSE 0 0 0 7 18 42 65 24 1 0 0 0 157
S 0 0 1 12 20 41 48 15 1 0 0 0 138
SSwW 0 0 0 9 16 34 31 0 0 0 0 0 920
SW 0 0 1 5 7 14 10 1 0 0 0 0 38
WSsW 0 0 0 8 13 3 9 1 2 0 0 0 36
w 0 0 0 5 9 6 5 1 0 1 0 0 27
WNW 0 0 1 5 16 21 6 2 4 1 0 0 56
Nw 0 0 0 1 8 9 14 3 0 1 0 0 36
NNW 0 0 0 10 5 3 2 0 0 0 0 0 20
TOTALS 0 0 3 85 159 269 269 54 10 3 0 0 852
NUMBER OF VALID HOURS 852 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 852
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

METEOROLOGY

April - June
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14040100-14063023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 11 1.6 21 3.1 5.1 71 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 1 0 4 3 2 1 0 0 0 0 0 11
NNE 0 0 1 8 7 11 4 0 0 0 0 0 31
NE 0 0 0 7 4 4 2 2 0 0 0 0 19
ENE 0 0 1 6 1 1 0 1 2 0 0 0 12
E 0 0 0 0 3 7 0 1 0 0 0 0 1
ESE 0 0 0 5 3 3 2 0 0 0 0 0 13
SE 0 0 0 1 2 2 7 1 0 0 0 0 13
SSE 0 0 1 4 1 0 3 0 0 0 0 0 9
S 0 0 1 1 2 1 0 0 0 0 0 0 5
SSW 0 0 1 0 1 2 1 0 0 0 0 0 5
sSw 0 0 0 0 2 0 0 0 0 0 0 0 2
Wsw 0 0 1 3 2 1 1 0 0 0 0 0 8
W 0 0 0 1 0 3 1 0 0 0 0 0 5
WNW 0 0 1 1 0 5 8 0 1 2 0 0 18
NwW 0 0 0 4 3 2 5 1 0 0 0 0 15
NNW 0 0 0 2 1 2 3 1 0 0 0 0 9
TOTALS 0 1 7 47 35 46 38 7 3 2 0 0 186
NUMBER OF VALID HOURS 186 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 186

PASQUILL F

MODERATELY STABLE (1.5 < DT/DZ 0 4.0 °C/100 METERS)
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

METEOROLOGY

April - June
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14040100-14063023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 31 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 0 0 7 6 0 0 0 0 0 13
NNE 0 0 1 1 5 58 31 1 0 0 0 0 97
NE 0 0 0 1 5 6 1" 0 0 0 0 0 23
ENE 0 0 1 3 1 3 2 0 0 0 0 0 10
E 0 0 0 0 3 0 0 0 0 0 0 0 3
ESE 0 0 0 2 1 1 0 0 0 0 0 0 4
SE 0 0 0 2 0 2 1 0 0 0 0 0 5
SSE 0 0 0 0 0 4 0 0 0 0 0 0 4
S 0 0 0 0 1 0 0 0 0 0 0 0 1
SSwW 0 0 1 0 0 0 0 0 0 0 0 0 1
SwW 0 0 1 1 1 1 0 0 0 0 0 0 4
WSsw 0 0 0 2 1 1 0 0 0 0 0 0 4
W 0 0 0 0 0 4 0 0 0 0 0 0 4
WNW 0 0 0 0 2 8 7 0 0 0 0 0 17
NwW 0 0 1 2 1 2 3 0 0 0 0 0 9
NNW 0 0 0 2 1 1 1 0 0 0 0 0 5
TOTALS 0 0 5 16 22 98 62 1 0 0 0 0 204
NUMBER OF VALID HOURS 204 NUMBER OF CALMS 204
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD

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

Wind 0.22 0.51 0.76 1.1 1.6 21 3.1 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 1 1 7 14 18 8 2 0 0 0 0 51
NNE 0 0 2 21 39 107 42 5 1 0 0 0 217
NE 0 0 4 19 21 17 18 6 0 0 0 0 85
ENE 0 0 4 16 7 6 6 3 5 0 0 0 47
E 0 0 0 6 11 22 1 1 0 0 0 0 41
ESE 0 0 0 12 11 3 23 1 0 0 0 0 78
SE 0 0 0 8 18 48 66 6 0 0 0 0 146
SSE 0 0 1 12 19 47 77 27 2 0 0 0 185
S 0 0 2 16 23 51 98 35 5 0 0 0 230
SSwW 0 0 2 10 24 55 119 10 0 0 0 0 220
SW 0 0 2 8 15 65 90 2 0 0 0 0 182
WSW 0 0 2 15 23 42 99 4 2 0 0 0 187
w 0 0 1 6 13 47 101 7 0 1 0 0 176
WNW 0 0 3 7 18 58 97 24 7 3 0 0 217
NwW 0 0 1 8 13 14 33 9 0 2 0 0 80
NNW 0 0 0 15 9 8 8 2 0 0 0 0 42
TOTALS 0 1 25 186 278 636 886 144 22 6 0 0 2184
NUMBER OF VALID HOURS 2184 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2184
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT — 2014
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14070100-14093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 11 1.6 21 3.1 5.1 7.1 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

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 1 0 0 0 0 0 0 0 1
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 2 6 14 3 0 0 0 0 25
SSw 0 0 0 0 4 9 15 1 0 0 0 0 29
SW 0 0 0 0 4 20 18 0 0 0 0 0 42
WSwW 0 0 0 2 7 55 66 0 0 0 0 0 130
w 0 0 0 0 5 90 166 0 0 0 0 0 261
WNW 0 0 0 0 0 40 148 15 0 0 0 0 203
NW 0 0 0 0 0 1 5 3 0 0 0 0 9
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 2 23 222 435 23 0 0 0 0 705
NUMBER OF VALID HOURS 705 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 705

PASQUILL B

MODERATELY UNSTABLE ( - 1.9 < DT/DZ < - 1.7 °C/100 METERS)
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NUMBER OF VALID HOURS 58 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 58
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14070100-14093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 3.1 5.1 71 101 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 0 0 1 0 0 0 0 0 0 1
NNE 0 0 0 0 0 1 0 0 0 0 0 0 1
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 1 0 0 0 0 0 0 1
SE 0 0 0 0 0 0 1 0 0 0 0 0 1
SSE 0 0 0 0 0 0 2 1 0 0 0 0 3
S 0 0 0 0 1 1 1 0 0 0 0 0 3
SSwW 0 0 0 0 2 2 7 0 0 0 0 0 11
Sw 0 0 0 1 0 5 3 0 0 0 0 0 9
WSsW 0 0 0 0 1 2 5 0 0 0 0 0 8
w 0 0 0 0 0 5 6 0 0 0 0 0 11
WNW 0 0 0 0 2 8 4 0 0 0 0 0 14
NW 0 0 0 0 0 1 6 1 1 0 0 0 9
NNW 0 0 0 0 1 0 0 0 0 0 0 0 1
TOTALS 0 0 0 1 7 27 35 2 1 0 0 0 73
NUMBER OF VALID HOURS 73 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 73

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

Wind 0.22 0.51 0.76 1.1 1.6 2.1 3.1 5.1 71 101 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 1 11 8 1 0 0 0 0 0 0 21
NNE 0 0 0 6 8 4 2 1 0 0 0 0 21
NE 0 0 0 4 3 3 0 0 0 0 0 0 10
ENE 0 0 0 2 2 2 0 0 0 0 0 0 6
E 0 0 0 0 4 3 3 0 0 0 0 0 10
ESE 0 0 1 5 6 8 5 0 0 0 0 0 25
SE 0 0 1 3 9 22 29 3 0 0 0 0 67
SSE 0 1 2 7 6 15 22 12 0 0 0 0 65
S 0 0 0 8 8 17 16 0 0 0 0 0 49
SSW 0 0 0 10 8 18 6 1 0 0 0 0 43
SW 0 0 3 9 14 10 5 0 0 0 0 0 41
WSW 0 1 5 6 17 14 14 1 0 0 0 0 58
w 1 0 5 13 10 12 7 0 0 0 0 0 48
WNW 0 0 1 9. 25 19 1 0 0 0 0 0 65
NwW 0 0 0 15 15 26 32 4 0 0 0 0 92
NNW 3 0 3 14 14 4 2 0 0 0 0 0 40
TOTALS 4 2 22 122 157 178 154 22 0 0 0 0 661
NUMBER OF VALID HOURS 661 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 661
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14070100-14093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 341 5.1 7.1 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 1 3 3 16 11 4 0 0 0 0 0 0 38
NNE 0 1 7 22 20 21 1 0 0 0 0 0 72
NE 0 2 2 8 6 1 0 0 0 0 0 0 19
ENE 0 0 1 4 5 2 0 0 0 0 0 0 12
E 0 0 0 4 3 3 0 0 0 0 0 0 10
ESE 0 0 1 5 2 5 0 0 0 0 0 0 13
SE 0 1 5 6 8 14 6 1 0 0 0 0 M
SSE 0 0 2 8 8 3 4 0 0 0 0 0 25
S 0 0 2 6 3 3 2 0 0 0 0 0 16
SSW 0 1 2 2 4 0 1 0 0 0 0 0 10
SW 0 1 2 4 3 3 2 0 0 0 0 0 15
WSW 0 1 2 7 6 0 0 0 0 0 0 0 16
w 0 0 0 6 5 5 0 0 0 0 0 0 16
WNW 0 1 1 8 6 2 7 0 0 0 0 0 25
NW 0 2 2 7 1 7 5 0 0 0 0 0 24
NNW 0 0 0 7 1 6 0 0 0 0 0 0 14
TOTALS 1 13 32 120 92 79 28 1 0 0 0 0 366
NUMBER OF VALID HOURS 366 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 366

PASQUILL F

MODERATELY STABLE (1.5 < DT/DZ < 4.0 °C/100 METERS)

Wind 0.22 0.51 0.76 11 1.6 21 3.1 5.1 7.1 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 1 5 8 2 0 0 0 0 0 16
NNE 0 0 1 16 54 54 1 0 0 0 0 0 126
NE 0 0 0 6 4 3 0 0 0 0 0 0 13
ENE 0 0 1 1 3 0 0 0 0 0 0 0 5
E 0 0 1 0 1 0 0 0 0 0 0 0 2
ESE 0 0 0 2 0 1 0 0 0 0 0 0 3
SE 0 0 0 2 2 0 1 4 0 0 0 0 9
SSE 0 0 0 0 0 0 1 1 0 0 0 0 2
S 0 0 0 0 0 0 0 0 0 0 0 0 0
SSW 2 0 0 0 0 0 0 0 0 0 0 0 2
SW 0 0 1 1 0 1 0 0 0 0 0 0 3
WSW 6 0 0 3 0 1 0 0 0 0 0 0 10
w 0 0 0 3 1 0 0 0 0 0 0 0 4
WNW 1 0 1 3 1 3 0 0 0 0 0 0 9
NwW 2 1 1 1 2 1 2 0 0 0 0 0 10
NNW 2 0 0 2 6 3 0 0 0 0 0 0 13
TOTALS 13 1 6 41 79 75 7 5 0 0 0 0 227
NUMBER OF VALID HOURS 227 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 227
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14070100-14093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 31 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 1 0 0 4 0 0 0 0 0 0 5
NNE 0 0 0 1 6 40 29 0 0 0 0 0 76
NE 0 0 0 0 3 2 2 0 0 0 0 0 7
ENE 0 0 0 0 2 1 1 0 0 0 0 0 4
E 0 0 0 0 1 1 0 0 0 0 0 0 2
ESE 0 0 1 0 0 0 0 0 0 0 0 0 1
SE 0 0 0 1 2 1 0 0 0 0 0 0 4
SSE 0 0 0 2 0 0 0 0 0 0 0 0 2
S 0 0 0 0 0 1 0 0 0 0 0 0 1
Ssw 0 0 0 1 0 0 0 0 0 0 0 0 1
SW 0 0 0 0 0 1 1 0 0 0 0 0 2
WSsw 4 0 0 3 0 0 1 0 0 0 0 0 8
w 0 0 0 0 0 1 0 0 0 0 0 0 1
WNW 0 0 0 0 0 0 0 0 0 0 0 0 0
NwW 0 0 0 0 0 1 1 0 0 0 0 0 2
NNW 0 0 0 1 0 1 0 0 0 0 0 0 2
TOTALS 4 0 2 9 14 54 35 0 0 0 0 0 118
NUMBER OF VALID HOURS 118 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 118

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

Wind 0.22 0.51 0.76 1.1 1.6 21 3.1 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 1 3 5 28 24 18 2 0 0 0 0 0 81
NNE 0 1 8 45 88 120 33 1 0 0 0 0 296
NE 0 2 2 18 16 9 2 0 0 0 0 0 49
ENE 0 0 2 7 13 5 1 0 0 0 0 0 28
E 0 0 1 4 9 7 3 0 0 0 0 0 24
ESE 0 0 3 12 8 16 5 0 0 0 0 0 44
SE 0 1 6 12 21 37 37 8 0 0 0 0 122
SSE 0 1 4 17 14 20 34 16 0 0 0 0 106
S 0 0 2 14 14 28 36 4 0 0 0 0 98
Ssw 2 1 2 14 18 31 34 2 0 0 0 0 104
sSw 0 1 6 15 22 44 32 0 0 0 0 0 120
WSsW 10 2 7 22 33 77 91 1 0 0 0 0 243
W 1 0 5 23 22 114 184 0 0 0 0 0 349
WNW 1 1 3 20 35 74 171 15 0 0 0 0 320
Nw 2 3 3. 23 18 38 55 10 1 0 0 0 153
NNW 6 0 3 24 22 14 2 0 0 0 0 0 71
TOTALS 23 16 62 208 377 652 722 57 1 0 0 0 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 - 2014
METEOROLOGY

October - December
TABLE 4A ‘

. SITE: SAN ONOFRE
PERIOD OF RECORD 14100100-14123123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51
Dir 0.5 0.75
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NUMBER OF CALMS 0
TOTAL HOURS FOR THE PERIOD 406
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PASQUILL B
MODERATELY UNSTABLE (- 1.9 < DT/DZ < - 1.7 °C/100 METERS)

Wind 0.22 0.51
Dir 0.5 0.75
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TOTALS
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NUMBER OF VALID HOURS 35 NUMBER OF CALMS
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 35
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14100100-14123123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 341 5.1 71 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 0 0 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 1 1 0 0 0 0 2
NE 0 0 0 0 0 0 2 1 0 0 0 0 3
ENE 0 0 0 0 0 1 0 0 0 0 0 0 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 1 0 0 0 0 0 0 0 1
SE 0 0 0 0 0 0 0 1 0 0 0 0 1
SSE 0 0 0 0 0 1 2 0 0 0 0 0 3
S 0 0 0 0 1 1 2 1 0 0 0 0 5
SsSw 0 0 0 0 0 2 1 0 0 0 0 0 3
Sw 0 0 0 0 2 3 1 0 0 0 0 0 6
WwSsw 0 0 0 1 0 0 0 0 0 0 0 0 1
W 0 0 0 1 2 6 0 0 0 0 0 0 9
WNW 0 0 0 0 4 3 1 1 0 0 0 0 9
NwW 0 0 0 1 0 2 1 0 0 0 0 0 4
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 3 10 19 11 5 0 0 0 0 48
NUMBER OF VALID HOURS 48 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 48

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

Wind 0.22 0.51 0.76 1.1 1.6 21 31 51 71 101 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 2 4 3 0 0 0 0 0 0 9
NNE 0 0 0 4 4 6 6 0 0 0 0 0 20
NE 0 0 0 1 1 4 1 2 1 0 0 0 10
ENE 0 0 0 1 0 0 0 0 0 0 0 0 1
E 0 0 0 1 1 4 0 1 0 0 0 0 7
ESE 0 0 0 1 8 14 15 5 0 0 0 0 43
SE 0 0 0 2 6 14 21 18 3 1 0 0 65
SSE 0 0 0 1 2 10 13 7 6 0 1 0 40
S 0 0 0 1 4 7 3 6 6 1 0 0 28
SSW 0 0 0 3 5 6 4 2 0 2 0 0 22
SW 0 0 0 2 2 0 2 4 1 1 0 0 12
WSwW 0 0 1 4 7 5 1 4 1 0 0 0 23
w 0 0 0 6 6 12 0 1 0 0 0 0 25
WNW 0 0 2 1 7 12 8 0 0 0 0 0 30
Nw 0 0 1 1 13 14 14 3 0 0 0 0 46
NNW 0 0 2 2 4 9 1 0 0 0 0 0 18
TOTALS 0 0 6 33 74 120 89 53 18 5 1 0 399
NUMBER OF VALID HOURS 399 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 399
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014
METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14100100-14123123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 21 3.1 5.1 71 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 3 9 15 9 0 0 0 0 0 0 36
NNE 0 0 5 18 16 28 8 2 1 0 0 0 78
NE 0 0 1 6 2 4 3 4 3 3 0 0 26
ENE 0 0 1 7 6 2 1 0 0 0 0 0 17
E 0 1 0 4 3 9 4 0 0 0 0 0 21
ESE 0 0 1 4 2 16 6 4 1 0 0 0 34
SE 0 0 1 4 2 6 13 3 4 0 0 0 33
SSE 1 0 0 3 3 4 3 4 0 0 0 0 18
S 0 0 1 5 7 0 0 2 0 0 0 0 15
SSw 0 0 0 2 1 3 1 2 0 0 0 0 9
SW 0 0 1 5 4 0 1 0 0 0 0 0 11
WSWwW 0 0 1 2 2 4 1 0 0 0 0 0 10
W 0 0 0 4 6 5 0 0 0 0 0 0 15
WNW 0 0 1 4 3 6 2 0 0 0 0 0 16
NwW 0 0 2 1 3 5 9 2 0 0 0 0 22
NNW 0 0 1 3 1" 1 1 0 0 0 0 0 27
TOTALS 1 1 19 81 86 112 53 23 9 3 0 0 388
NUMBER OF VALID HOURS 388 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 388

PASQUILL F

MODERATELY STABLE (1.5 < DT/DZ < 4.0 °C/100 METERS)

Wind 0.22 0.51 0.76 1.1 1.6 2.1 341 5.1 71 10.1 131 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 1 4 4 13 5 0 0 0 0 0 27
NNE 0 0 2 16 38 70 26 1 0 0 0 0 183
NE 0 0 2 13 19 6 7 0 0 0 0 0 47
ENE 0 0 2 4 5 6 1 0 0 0 0 0 18
E 0 0 0 2 4 4 1 0 0 0 0 0 1"
ESE 0 0 0 0 1 1 0 0 0 0 0 0 2
SE 0 0 0 2 0 1 1 0 0 0 0 0 4
SSE 0 0 2 2 2 0 1 0 0 0 0 0 7
S 0 0 0 0 1 0 0 0 0 0 0 0 1
SsSwW 0 0 0 1 4 0 0 0 0 0 0 0 5
SW 0 0 3 2 2 0 0 1 0 0 0 0 8
WSW 0 0 0 3 2 1 0 0 0 0 0 0 6
w 0 0 0 0 2 6 0 0 0 0 0 0 8
WNW 0 0 1 2 1 8 3 0 0 0 0 0 15
NW 0 1 0 2 2 4 1 0 0 0 0 0 10
NNW 0 0 0 4 2 4 2 0 0 0 0 0 12
TOTALS 0 1 13 57 89 124 48 2 0 0 0 0 334
NUMBER OF VALID HOURS 334 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 334
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2014

METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 14100100-14123123
WIND SPEED (M/S) AT 10 METER LEVEL

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

Wind 0.22 0.51 0.76 1.1 1.6 2.1 31 5.1 71 10.1 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 0 1 2 8 10 0 0 0 0 0 21
NNE 0 0 1 4 15 167 275 9 0 0 0 0 471
NE 0 0 0 5 3 17 12 0 0 0 0 0 37
ENE 0 0 1 4 6 5 2 0 0 0 0 0 18
E 0 0 0 2 1 3 0 0 0 0 0 0 6
ESE 0 0 1 0 0 2 0 0 0 0 0 0 3
SE 0 0 0 0 0 3 1 0 0 0 0 0 4
SSE 0 0 0 1 1 0 0 0 0 0 0 0 2
S 0 0 1 1 0 1 0 0 0 0 0 0 3
SSwWo 0 0 0 2 1 0 0 0 0 0 0 0 3
SW 0 0 0 0 0 2 0 0 0 0 0 0 2
WSswW 0 0 1 1 0 1 0 0 0 0 0 0 3
w 0 0 0 1 5 2 1 0 0 0 0 0 9
WNW 0 0 0 0 3 8 1 0 0 0 0 0 12
NwW 0 0 1 1 0 0 0 0 0 0 0 0 2
NNW 0 0 0 0 0 1 1 0 0 0 0 0 2
TOTALS 0 0 6 23 37 220 303 9 0 0 0 0 598
NUMBER OF VALID HOURS 598 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 598

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

Wind 0.22 0.51 0.76 1.1 1.6 2.1 3.1 5.1 71 101 13.1 >18 TOTAL
Dir 0.5 0.75 1 1.5 2 3 5 7 10 13 18

N 0 0 4 16 25 33 15 0 0 0 0 0 93
NNE 0 0 8 42 73 271 316 15 1 0 0 0 726
NE 0 0 3 25 25 31 25 7 4 3 0 0 123
ENE 0 0 4 16 17 14 4 0 0 0 0 0 55
E 0 1 0 10 9 20 5 1 0 0 0 0 46
ESE 0 0 2 5 12 33 21 9 1 0 0 0 83
SE 0 0 1 8 9 24 36 22 7 1 0 0 108
SSE 1 0 2 7 8 16 22 1 6 0 1 0 74
S 0 0 2 8 16 20 21 9 6 1 0 0 83
SSw 0 0 0 9 15 30 18 4 0 2 0 0 78
SW 0 0 4 13 23 32 17 5 1 1 0 0 96
WSW 0 0 3 15 21 55 28 4 1 0 0 0 127
W 0 0 0 12 25 105 80 4 0 0 0 0 226
WKNW 0 0 4 7 18 62 46 5 0 0 0 0 142
NW 0 1 4 6 19 27 26 5 0 0 0 0 88
NNW 0 0 3 9 17 26 5 0 0 0 0 0 60
TOTALS 1 2 44 208 332 799 685 101 27 8 1 0 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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Enclosure 2:

Offsite Dose Calculation Manual
Nuclear Organization
San Onofre Nuclear Generation Station (SONGS)
S0123-ODCM Revision 8, 12-3-14



December 03, 2014

Mr. Tom Palmisano

SUBJECT: Revision 8 of the San Onofre Nuclear Generating Station (SONGS) Offsite Dose
Calculation Manual (ODCM), SO123-ODCM.

In accordance with Technical Specification 5.5.2.1, Revision 8 to the SONGS Offsite Dose
Calculation Manual has been prepared and reviewed for your approval.

This revision incorporates the following:

e Updated land use information from the 2013 Land Use Census

e Section 5, Table 5-4, Barn Kelp Bed direction was changed to incorporate both SSE and SE
sectors

e Section 5, Table 5-4, Ocean Bottom Sediments Laguna Beach (CONTROL) distance was
changed to 20-25 miles due to issuance of California’s South Coast Marine Protected
Areas, effective January 1, 2012.

e Section 5, Table 5-4, Non-migratory Marine Animals Laguna Beach (Control) distance was
changed from 15 to 150 miles to 20-25 miles

¢ Updated Section 5, Figures 5-1 through 5-5

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 requested.

Please contact me if there are any questions.

Approved Electronically

Richard C. Brabec
Principal Manager, Nuclear Regulatory Affairs, Emergency
Planning, Environmental, Records Management

Approved Electronically
Approved by:

Thomas J. Palmisano
Vice President and Chief Nuclear Officer

Attachment
cc: Records Management
NRA File



SUBJECT:

December 03, 2014

Revision 8 of the San Onofre Nuclear Generating Station (SONGS)
Offsite Dose Calculation Manual (ODCM), SO123-ODCM

Enclosed is Revision 8 to the SONGS Offsite Dose Calculation Manual (ODCM). This revision
incorporates the following:
¢ Updated land use information from the 2013 Land Use Census

e Section 5, Table 5-4, Barn Kelp Bed direction was changed to incorporate both SSE and SE

sectors
o Section 5, Table 5-4, Ocean Bottom Sediments Laguna Beach (CONTROL) distance was
changed to 20-25 miles due to issuance of California’s South Coast Marine Protected
Areas, effective January 1, 2012.

e Section 5, Table 5-4, Non-migratory Marine Animals Laguna Beach (Control) distance was

changed from 15 to 150 miles to 20-25 miles
o Updated Section 5, Figures 5-1 through 5-5

50.59 review was not required; EOE reviews were required and performed for the changes.

None of the changes impact the accuracy or reliability of effluent dose or setpoint calculations. The
level of radioactive effluent control required by 10CFR20, 40CFR190, 10CFR50.36a and Appendix |

to 10CFR50 will be maintained.

Throughout the document, change bars indicate the following types of changes:

A Addition
D Deletion
F Editorial/Format change
R Revision
Page # changes due to new revision Reason
Cover
Page & Revised to Revision 8 and date R
Table of
Contents
2-29 Revised U2 and U3 Controlling Factors per 2013 LUC R
Section 5, Table 5-4, Non-Migratory Marine Animals Laguna Beach
5-20 (CONTROL) distance was changed from 15 to 150 miles to 20 to 25 R
miles
5-20 Section 5, Table 5-4, Barn Kelp Bed direction was changed to R
] incorporate both SSE and SE sectors
Section 5, Table 5-4, Ocean Bottom Sediments Laguna Beach
5-20 (CONTROL) distance was changed to 20-25 miles due to issuance of R
B California’s South Coast Marine Protected Areas, effective January 1,
2012
5-23 Updated Figures 5-1 for REMP sample location 1 miles R
5-24 Updated Figure 5-2 for REMP sample location 2 miles R
5-25 Updated Figure 5-3 for REMP sample location 5 miles R
5-26 Updated Figure 5-4 for REMP sample locations Orange County R
5-27 Updated Figure 5-5 for REMP sample locations San Diego County R




Page # changes due to new revision Reason
Appendix A

Cover Revised to Revision 8 and date R

Ai Revised reference, page numbers, and date R

A1-3 Added for Contractor Park Lot 4, revision, and date A

21_; through | Revise Table 1-1 total page numbering R

At-11 Revise Distance, X/Q, D/Q, revision, and date R

A1-13 Revised per LUC, revision, and date R

A1-17 Revised per LUC, revision, and date R

A1-26 Revised per LUC, revision, and date R
Remove Camp San Onofre barr and Camp San Onofre from

A1-27 Table 1-6 based on 2013 Dose Parameters for San Onofre D
Units 2 and 3 memo dated 3/6/2014.

A1-42 Revised per LUC R
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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 requirements, as well as
describes the methodology and parameters to be used in the calculation of offsite doses from
radioactive liquid and airborne effluents consistent with RG 1.109 and NUREG 0133. In order to
meet release limits, it additionally provides calculations for liquid and gaseous effluent
monitoring instrumentation alarm/trip setpoints. The environmental section contalns the
requirements for the radiological environmental monitoring program.

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

1.1 CONCENTRATION

SPECIFICATION

1.1.1 The concentration of radioactive material released from the site (see Figure
1-2) shall be limited to the concentrations specified in 10 CFR Part 20,
Appendix B, Table I, column 2 for radionuclides other than dissolved or
entrained noble gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2 x 104 microcuries/ml total activity.

APPLICABILITY: At all times

ACTION:

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

SURVEILLANCE REQUIREMENTS

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

.2 The results of the radioactivity 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 limits of Specification 1.1.1.

S0123-ODCM
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TABLE 1-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum of Detection
Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis (uCi/ml)2
A. Batch Waste P P Principal Gamma 5x107
Release? Each Batch Each Batch Emittersf
1-131 1x106
P M Dissolved and 1x10%
One Batch/M Entrained Gases
(Gamma
emitters)
P M H-3 1x10%
$ab
Each Batch Composite Gross Alpha 1%10°7
P Q Sr-89, Sr-90 5x108
itab
Each Batch Composite Fe-55 1x10
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, low conductivity) and holdup tank, Component Cooling Water
Sump, Storage Tank Area Sump, S/G Blowdown.

B. Continuous D w Principal Gamma 5x107
Releases® Grab Sample Composite® Emittersf
1-131 1x10°6
M M Dissolved and 1x105
Grab Sample Entrained Gases
(Gamma
emitters)
D M H-3 1x10°
Grab Sample Composite®
Gross Alpha 1x107
D Q Sr-89, Sr-90 5x108
Grab Sample Composite®
Fe-55 1x10%
NOTE CONTINUOUS RELEASE POINTS: Turbine Plant Sump*, Blowdown Processing

System Neutralization Sump**, S/G Blowdown Bypass Line***, S/G Blowdown,

Auxiliary Building Sump.*

1-2
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TABLE 1-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

(Continued)
Lower Limit
Minimum of Detection
Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis (MCi/ml)2
C. Continuous 3IXW W Principal Gamma 5x107
Release® Grab Sample Composite®9 Emittersf
o 3XW M H-3 1x10
.
Area Yard Grab Sample Composite®s Gross Alpha 1x107
Drain Sump 3XW Q Sr-89, S1-90 5x10°
.
Grab Sample Composited9 Fe-55 1%10°
S0123-ODCM
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TABLE 1-1 (Continued)

TABLE NOTATION

The LLD is the smallest concentration of radioactive material in a 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 radiochemical separation):

4.66Sp

LLD= )
E*V*2.22x10° * Y *exp(-AA7)

where:

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

sy 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 the counting 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 fractional radiochemical yield (when applicable),

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

At is the elapsed time between midpoint of sample collection and time of counting
(for plant 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 samples (as appropriate) rather than on an unverified
theoretically predicted variance.

Typical values of E, V, Y and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit

representing the capability of the measurement system and not as a posteriori (after the
fact) limit for a particular measurement.#

#For a more complete discussion of the LLD, and other detection limits, see the following:

(1
)

3

HASL Procedures Manual, HASL-300 (revised annually).

Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination - Application
to Radiochemistry” Anal. Chem. 40, 586-93 (1968).

Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques," Atlantic Richfield
Hanford Company Report ARH-2537 (June 22, 1972).
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TABLE 1-1 (Continued)

TABLE NOTATION

A composite sample is one in which the quantity of liquid sampled is proportional to the
quantity of liquid waste discharged and in which the method of sampling employed
results in a specimen which is representative of the liquids released.

To be representative of the quantities and concentrations of radioactive materials in
liquid 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 representative of the effluent
release.

A batch release is the discharge of liquid 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, to assure representative sampling.

A continuous release is the discharge of liquid wastes of a nondiscrete volume; e.g.,
from a volume of system that has an input 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 list 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, and those isotopes listed in Reg. Guide 1.21, shall also be identified and
reported.

Prior to analysis, all samples taken for the composite shall be thoroughly mixed in order
for the composite sample to be representative of the effluent release.

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

The first sump when transferring outlying sumps shall be treated as a batch release.

Sampling of this flow is not required if at least once per 31 days blowdown bypass
isolation valve (§21301MUG619 for Steam Generator 2E088, S21301MU618 for Steam
Generator 2E089, S31301MUB19 for Steam Generator 3E088 and S31301MU618 for
Steam Generator 3E089) is verified locked shut.
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1.0 LIQUID EFFLUENTS (Continued)
1.2 DOSE

SPECIFICATION

1.2.1 The dose or dose commitment to an individual from radioactive materials in
liquid effluents released, from each reactor unit, from the site (see Figure 1-
2) shall be limited:

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 organ, and

b. During any calendar year to less than or equal to 3 mrem to the total
body and to less than or equal to 10 mrem to any organ.

APPLICABILITY: At all times

ACTION:

a. With calculated dose from the release of radioactive materials in liquid
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 1.2.1.

SURVEILLANCE REQUIREMENTS

.1 Dose Calculation. Cumulative dose contributions from liquid effluents shall be
determined in accordance with Section 1.5 at least once per 31 days.

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.3 LIQUID WASTE TREATMENT

SPECIFICATION

1.3.1

The liquid radwaste treatment system shall be OPERABLE. The
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

ACTION:

a. With radioactive liquid waste being discharged without treatment and in
excess 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
includes the following information:

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 inoperable equipment to
OPERABLE status, and

3.  Summary description of action(s) taken to prevent a recurrence.

SURVEILLANCE REQUIREMENTS

A

Doses due to liquid releases shall be projected at least once per 31 days, in
accordance with Section 3.1.

During plant operation (either unit in Mode 1-4), the appropriate portions of the
liquid radwaste treatment system shall be demonstrated OPERABLE by
operating the liquid radwaste treatment system equipment for at least 15-
minutes at least once per 92 days unless the liquid radwaste system has been
utilized to process radioactive liquid effluents during the previous 92 days.

In plant shut-down (both units in Mode 5,6), the appropriate portions of the
liquid radwaste treatment system shall be demonstrated OPERABLE by
operating the liquid radwaste treatment system equipment for at least 15-
minutes prior to processing liquids unless the appropriate liquid radwaste
system has been utilized to process radioactive liquid effluents during the
previous 92 days.

*Per reactor unit
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SITE BOUNDARY FOR LIQUID EFFLUENTS
FIGURE 1-2

NIA UNIT 2 & UNIT 3

SAn ONOFRE SUCLEAR
CENERATING STATION
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1.0 LIQUID EFFLUENTS (Continued)

1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION

Liquid Radwaste Effluent Line Monitors provide alarm and automatic termination of
release prior to exceeding the concentration limits specified in 10CFR20, Appendix
B, Table 1l, Column 2 at the release point to the unrestricted area. To meet this
specification and for the purpose of implementation of Specification 1.1.1, the
alarm/trip setpoints for liquid effluent monitors and flow measurement devices are set
to assure that the following equation is satisfied:

C.,R
m < MPC ¢
F+R
(1-1)
where:
Cn = setpoint, representative of a radionuclide concentration for the

radiation monitor measuring the radioactivity in the waste effluent line
prior to dilution and subsequent release, uCi/ml

R = permissible waste effluent flow rate at the radiation monitor location,
in volume per unit time in the same units as for F

F = dilution water flow in volume per unit time.
= 124,500 gpm per circulating water pump*

= 14,000 gpm per saltwater pump **
* The design flowrate of each circulating water pump is 205,000 gpm.
The value used in the determination of F takes into account factors
such as frictional losses, pump inefficiency, and tidal flow, and
provides reasonable assurance that the radioactive release
concentration is not underestimated.

** The design flowrate of each saltwater water pump is 17,000 gpm.
The value used in the determination of F takes into account factors
such as frictional losses, pump inefficiency, and tidal flow, and
provides reasonable assurance that the radioactive release
concentration is not underestimated. A minimum of 2 salt water
pumps aligned to the same outfall should be used for liquid radwaste
releases.

NOTE: Since the values of R are much smaller than F, the term (F + R) in equation (1-1)
may be replaced by F.

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION

(Continued)

MPCes = effective effluent maximum concentration permissible limit (uCi/ml) at
the release point to the unrestricted area for the radionuclide mixture
being released:

1
= |y _Fi (1-2)
i1 MPC ;|

where:

n = number of radionuclides identified in sample analysis

Fi = fractional concentration of the it radionuclide as obtained by sample
analysis

MPC; = MPC of the it" radionuclide (10CFR20, App B, Table Il, Column 2)

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

RWo7s13 = Radwaste Effluent discharge

SGes-2 = Unit 2 Steam Generator E-088

SGss-2 = Unit 2 Steam Generator E-089

SGss-3 = Unit 3 Steam Generator E-088

SGas.3 = Unit 3 Steam Generator E-089

B2 = Unit 2 Blowdown Processing System Neutralization Sump
Bs = Unit 3 Blowdown Processing System Neutralization Sump
T = Unit 2 Turbine Plant Sump

T3 = 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 limits of 10CFR20, Appendix B, Table I, Column 2. The administrative
values shall be assigned such that:

(RW7g13 + SGas-2 + SGaga+ SGas.a+ SGaoa + Ba + Ba + To+ Ta + Y) < 1.0

The administrative values shall be periodically reviewed based on actual release
data and revised as necessary.
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1.0 LIQUID EFFLUENTS (Continued)

1.4.1

BATCH RELEASE SETPOINT DETERMINATION

The waste flow (R) and monitor setpoint (Cr) are set to meet the condition of
equation (1-1) for the MPCex limit. The method by which this is accomplished

as follows:

STEP 1: 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.

c=(gici) )+ () )+ lcr)+ e ) (1-3

where:

C = total concentration in each batch tank, pCi/mil

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

Ca = gross alpha concentration determined in the previous monthly
composite sample, uCi/ml

Cs = Sr-89 and Sr-90 concentrations as determined in the previous
quarterly composite sample, pCi/ml

Ci = H-3 concentration as determined in the previous monthly
composite sample, or as measured in the sample taken prior
to release, uCi/mi

Cre = Fe-55 concentration as determined in the previous quarterly
composite sample, uCi/ml

Cxe = Xe-133 concentration as determined by isotopic analysis,

uCi/ml

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.1 BATCH RELEASE SETPOINT DETERMINATION (Continued)
STEP 2: The effective MPC (MPCef) for each batch tank (or sump) is
determined using:
MPC . = !
ff = -
) Z C."i/C + CS/C + Ct/C + Ca/C + CFe/C (1 4)
"\ MPCyi ] { MPCs) \MPC;) { MPCy) \ MPCk.
where:
MPC,i,
MPCs, = the limiting concentrations of the appropriate radionuclide from
MPC,, 10CFR20, Appendix B, Table Il, Column 2
MPCre,
MPC,

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

STEP 3: The setpoint, Crm (UCi/ml) for each batch release radioactivity
monitor may now be specified based on the respective values
of C, ZiC'yi, F, MPCex, and R to provide compliance with the
limits of 10CFR20, Appendix B, Table Il, Column 2.

STEP 4: If the monitor reads in CPM, the setpoint may be derived using
the applicable calibration constants given in Table 1-3 to
correspond to the calculated monitor limit Cg,, uCi/mil.

(Crn): RCi/ml
PM = .
CPMmax (Cal. Const., pCi/cc/cpm) (1-)
S0123-ODCM
1-12 Revision 0

02-27-07



1.0 LIQUID EFFLUENTS (Continued)

1.4.1

1.4.1

NOTE:

A

BATCH RELEASE SETPOINT DETERMINATION (Continued)

RADWASTE DISCHARGE LINE MONITOR (2/3RT-7813)

The value for Cn, the concentration limit at the detector, is determined by

using:

m

where:

RWrg13 =

ZiClyi

MPCeﬁ

< (RW 7813 )(F)(Z.Cyl)

(R C (1-6)
MPC eff

Radwaste Effluent discharge administrative value

dilution water flow in volume per unit time

124,500 gpm per circulating water pump

14,000 gpm per saltwater pumpA minimum of 2 salt water
pumps aligned to the same outfall should be used for liquid
radwaste releases

Total concentration in each batch sample
total gamma isotopic concentration, excluding Xe-133, yCi/ml

typical effluent release rate.

Values of R for each tank are as follows:

Radwaste Primary Tanks = 285 gpm (per pump)

Radwaste Secondary Tanks = 275 gpm (per pump)

Primary Plant Makeup Tank = 160 gpm (per pump)
Condensate Monitor Tanks = 100 gpm (per pump)

The maximum liquid radwaste release discharge flow rate will
be administratively limited to less than 95 gpm if salt water
pumps are used to provide dilution flow

from equation (1-4)

If Cm < ZiC'yi, then no release is possible. To increase Cn, increase the administrative
value RWyg13, 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 Cn, using the new RWrsq3, F, R as applicable and equation (1-6).
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1.0 LIQUID EFFLUENTS (Continued)

1412 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP/FULL
FLOW CONDENSATE POLISHER DEMINERALIZER (FFCPD) SUMP
DISCHARGE LINE MONITOR (BATCH) (2RT-7817, 3RT-7817)

The value for C; (Unit 2) or C3 (Unit 3), the concentration limit at the Unit 2 or
Unit 3 detector, is determined by using:
. BRI
2 = (1-7)
(R )(C/ MPC eff)
. BIEC)
3 = 1-8
R)YC/MPC.r) (-9
where:
C, = instantaneous concentration at detector 2RT-7817 in uCi/cc
Cs = instantaneous concentration at detector 3RT-7817 in uCi/cc
B: = Unit 2 BPS Neutralization Sump administrative value
Bz = Unit 3 BPS Neutralization Sump administrative value
F = dilution water flow in volume per unit time
= 124,500 gpm per circulating water pump
= 14,000 gpm per saltwater pump
ZClyi = total gamma isotopic concentration, excluding Xe-133, uCi/ml,
(STEP 1)
R = Typical release flow rates:
BPS Neutralization Sump = 500 gpm
FFCPD High Conductivity Sump = 500 gpm
FFCPD Low Conductivity Sump = 600 gpm
FFCPD Holdup Tank = 1000 gpm
C = total concentration in each batch sample, uCi/ml
MPCerr = value of MPC.x from equation (1-4) for the sample analysis
NOTE: If C2 or Cs < ZiC'yi, then no release is possible. To increase C; or Cs, 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 Bz or B3, F, R as applicable and equation (1-7) or (1-8).
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2

CONTINUOUS RELEASE SETPOINT DETERMINATION

The waste flow (R) and monitor setpoint (Cr) are set to meet the condition of
equation (1-1) for the effective MPC (MPCe) limit. The method by which this
is accomplished is as follows:

STEP 1:

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

C= (Zqi)+ (Ca)+(Co)+(Co)+(Cre)+(Cxe) (1-3)

where;

C

ZCyi

Ca

Cs

CFe

CXe

total concentration (uCi/ml)

total gamma activity associated with each radionuclide, i, in
the weekly composite analysis for the release stream,
excluding Xe-133, pCi/ml

total measured gross alpha concentration determined from the
previous monthly composite analysis for the release stream,
uCifmi

total measured concentration of Sr-89 and Sr-90 as
determined from the previous quarterly composite analysis for
the release stream, uCi/mi

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

total Fe-55 concentration as determined in the previous
quarterly composite sample for the release stream, uCi/ml

Xe-133 concentration as determined by isotopic analysis,
fCi/ml
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1.0 LIQUID EFFLUENTS (Continued)

1.42 CONTINUOUS RELEASE SETPOINT DETERMINATION (Continued)

STEP 2:

The effective MPC (MPCex) for each release stream (steam
generator blowdown, blowdown processing system
neutralization sump, turbine plant sump, or NIA yard drain
sump) is determined using:

1

MPC,; =

where:

MPC,;,
MPCs,
MPC;,
MPCre,
MPCq

STEP 4:

5

(1-4
o/, [es/c],[ale),[ade), (cuic) O
MPCyi

MPC; MPCi MPCq MPCr.

the limiting concentrations of the appropriate
radionuclide from 10CFR20, Appendix B, Table I,
Column 2

The setpoint, Cn, (MCi/ml) for each continuous release
radioactivity monitor may now be specified based on the
respective values of C, ZiC'y;, F, MPC., and R to provide
compliance with the limits of 10CFR20, Appendix B, Table II,
Column 2.

If the monitor reads in CPM, the setpoint may be derived using
the applicable calibration constants given in Table 1-3 to
correspond to the calculated monitor limit Cr, pCi/ml.

) (Cm,nCi/ml )
CPM max (Cal. Const., puCi/cc/cpm ) a9
SO123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.21 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP
DISCHARGE LINE MONITORS (2RT-7817, 3RT-7817)

The value for C; (Unit 2) or C5 (Unit 3), the concentration limit at the Unit 2 or
Unit 3 detector, is determined by using:

- BIEE C)

) < (1-7)
(R)(C/MPC o)
. BRZC) -
3= .
(R)XC/MPC o)
where:
C = instantaneous concentration at detector 2RT-7817 in uCi/cc
Cs = instantaneous concentration at detector 3RT-7817 in uCi/cc
B: = Unit 2 Blowdown Processing System Neutralization Sump
administrative value
Bs; = Unit 3 Blowdown Processing System Neutralization Sump
administrative value
F = dilution water flow in volume per unit time
= 124,500 gpm per circulating water pump
= 14,000 gpm per saltwater pump
ZiClyi = total gamma isotopic concentration, excluding Xe-133, uCi/mi,
(STEP 1)
R =  effluent flow rate, gpm, (STEP 1), (maximum of 500 gpm)
C = total concentration, uCi/mi
MPCex =  value of MPC. from equation (1-4) for the sample analysis

NOTE: If C;or Cs < ZC then no release is possible. To increase C; or Cs, increase the
administrative value B: or B3, and/or increase dilution flow F (by running more
dilution pumps), and/or decrease the effluent flow rate, R, and recalculate C; or Cs
using the new B; or Bs, F, R as applicable and equation (1-7) or (1-8).
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1.0 LIQUID EFFLUENTS (Continued)

1422 STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE

MONITORS (2RT-6753, 2RT-6759, 3RT-6753, 3RT-6759)

The value for Cse.2, Csa2, Cse-3 Or Css.3, the concentration limit at the Unit 2 or Unit 3
detectors, is determined by using:

. (SGsXFT.Cy) 19)
(R)(C/MPCeff)

s S (SG89—2)(F)(ZiC.yi) (1-10)
*7 (RNC/MPC.r)

s < (SG88—3)(F)(ZiCyi) (1-11)

(R)C/MPC.)

- (SG 89-3)(F)(ZiC'yi)

77 (RYC/MPC.r) (-
where:

Cso-2 = instantaneous concentration at detector 2RT-6759 in uCi/ml
Css2 = instantaneous concentration at detector 2RT-6753 in uCi/mi
Cso3 = instantaneous concentration at detector 3RT-6759 in uCi/ml
Csas = instantaneous concentration at detector 3RT-6753 in uCi/ml
SGgs.2 = Unit 2 EO88 Steam Generator Blowdown administrative value
SGgs2 = Unit 2 E089 Steam Generator Blowdown administrative value
SGge.s = Unit 3 E088 Steam Generator Blowdown administrative value
SGg.s =  Unit 3 E089 Steam Generator Blowdown administrative value
F dilution water flow in volume per unit time

124,500 gpm per circulating water pump
14,000 gpm per saltwater pump
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1.0 LIQUID EFFLUENTS (Continued)

1422  STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE
MONITORS (2RT-6753, 2RT-6759, 3RT-6753, 3RT-6759) (Continued)

%iC\i = total gamma isotopic concentration, excluding Xe-133, uCi/ml,
(STEP 1)
R = maximum blowdown bypass effluent flowrate per steam

generator, 200 gpm, (STEP 1)

C

total concentration, uCi/ml

MPCer = value of MPC from equation (1-4) for the sample analysis

NOTE: If Cse-2, Css-2, Cse-3, OF Csa3 < ZiC'yi (for the respective steam generator), then no
release is possible. To increase Csg.2, Cs3.2, Cso.3 Or Cs3.3, increase the administrative
value SGes-2, SGas-2, SGas-3 or SGae-3, and/or increase dilution flow F (by running
more dilution pumps), and/or decrease the effluent flow rate R and recalculate Csy.2,
Csa-2, Cso-3 Or Csa.3 Using the new values of SGgs.2, SGss2, SGse-3 0r SGgs3, F, R as
applicable and equation (1-9), (1-10), (1-11) or (1-12).

S0123-ODCM
1-19 - Revision 0
02-27-07



1.0 LIQUID EFFLUENTS (Continued)

1423

NOTE:

TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT-7821)

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:

Cy =

Cs =

where:

Cs =
Cs =
T, =
T, =

ZiC,vi =

C =

MPCeff =

(r2XEXT )

(R)C/MPC o)

(T3)(F)(Ziclyi)

(RXC/MPC o)

instantaneous concentration at detector 2RT-7821 in uCi/cc
instantaneous concentration at detector 3RT-7821 in uCi/cc
Unit 2 Turbine Plant Sump administrative value

Unit 3 Turbine Plant Sump administrative value

dilution water flow in volume per unit time

124,500 gpm per circulating water pump

14,000 gpm per saltwater pump

total gamma isotopic concentration, excluding Xe-133, uCi/ml,
(STEP 1)

effluent flow rate, gpm, (STEP 1), typically flow rate:
100 gpm (per pump)
total concentration, uCi/mi

value of MPCe« from equation (1-4) for the sample analysis

(1-13)

(1-14)

If C2 or C3 < ZiC'yi, then no release is possible. To increase C; or Cs, increase the

administrative value T or T3, and/or increase dilution flow F (by running more dilution
pumps), and/or decrease the effluent flow rate, R, and recalculate C or Cs using the
new T2 or Ts, F, R as applicable and equation (1-13) or (1-14).
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1.0 LIQUID EFFLUENTS (Continued)

1423 TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT-7821) (Continued)

Use of a temporary discharge path from the Turbine Plant Sump is allowed
providing the radiation monitor, 2(3)RT-7821, is in service and the normal
discharge 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 setpoint for the monitor shall be adjusted to take into account
the entire discharge flow through both the normal and temporary paths.

¢. 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)

1424 NIA YARD DRAIN SUMP MONITOR (RT-2101)
There is one 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 Cvps, the concentration limit at the detector, is determined by
using:
YDS = 7N e o )
(R)C/MPC.r) (1-15)
where;
Cvos = instantaneous concentration at detector RT-2101 in pCi/mli
Y = NIA Yard Drain Sump administrative value
F = dilution water flow in volume per unit time
= 124,500 gpm per circulating water pump
= 14,000 gpm per saltwater pump
ZiClyi = total gamma isotopic concentration, uCi/ml, (STEP 1)
R = effluent flow rate, gpm, typical flow rates:
= 2300 gpm or 4100 gpm
C = total concentration, pCi/ml
MPCet = value of MPCe¢x from equation (1-4) for the sample analysis
NOTE: If Cyps < ZiC'yi, then no release is possible. To increase Cyps, increase the

administrative value Y, and/or increase dilution flow F (by running more dilution
pumps), and/or decrease the effluent flow rate, R, and recalculate Cyps using the
new Y, F, R as applicable and equation (1-15).

S0123-ODCM
1-22 Revision 7
09-23-13



TABLE 1-3

Liquid Effluent Radiation Monitor Calibration Constants @

(a)

(uCilcc/cpm)
MONITOR Co-60 Ba-133 Cs-137
2RT-6753 1.52E-8 1.90E-8
2RT-6759 1.14E-8 1.90E-8
3RT-6753 1.55E-8 2.21E-8
3RT-6759 1.17E-8 1.97E-8

This table provides typical (x 20%) calibration constants for the liquid effluent radiation

monitors.

1-23
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1.0 LIQUID EFFLUENTS (Continued)

1.5 DOSE CALCULATION FOR LIQUID EFFLUENTS

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

D, =%, [4,%,(at,c,F,) (1-16)
where:
A = Site-related adult ingestion dose commitment factor to the total body

or an organ, T, for each identified principal gamma and beta emitter, i,
from Table 1-4 in mrem/hr per pCi/mi.

Ci = average concentration of radionuclide, i, in the undiluted liquid effluent
during time period, At;, in pCi/ml.

D, = dose commitment to the total body or an organ, 7, from the liquid
effluent for the time period, At;, in mrem.

Fi = 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 to unrestricted receiving waters,

or: maximumliquidradioactie wasteflow
' dischargestructureexitflow

At; = length of the j* time period over which Cjand F; are averaged for all
liquid releases, in hours.
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TABLE 1-4

DOSE COMMITMENT FACTORS*, A;

(mrem/hr per uCi/ml)
Radionuclide Bone Liver Total Thyroid Kidney Lung GI-LLI
Body
H-3 2.82E-1 | 2.82E-1 | 2.82E-1 | 2.82E-1 | 2.82E-1 2.82E-1
Na-24 457E-1 | 457E-1 | 457E-1 | 457E-1 | 457E-1 | 4.57E-1 | 4.57E-1
Cr-51 5.58E+0 | 3.34E+0 | 1.23E+0 | 7.40E+0 | 1.40E+3
Mn-54 7.06E+3 | 1.35E+3 2.10E+3 2.16E+4
Mn-56 1.78E+2 | 3.15E+1 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 5.30E+4 | 6.32E+5
Co-57 1.42E+2 | 2.36E+2 3.59E+3
Co-58 6.03E+2 | 1.35E+3 1.22E+4
Co-60 1.73E+3 | 3.82E+3 3.25E+4
Cu-64 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 3.23E+5
Br-84 9.39E-2 7.37E-7
Rb-88 1.79E+0 | 9.49E-1 2.47E-11
Sr-89 4.99E+3 1.43E+2 8.00E+2
Sr-90 1.23E+5 3.01E+4 3.55E+3
Sr-91 9.18E+1 3.71E+0 4.37E+2
Sr-92 3.48E+1 1.51E+0 6.90E+2
Y-90 6.06E+0 1.63E-1 6.42E+4
Y-91m 5.73E-2 2.22E-3 1.68E-1
Y-92 5.32E-1 1.56E-2 9.32E+3
Zr-95 1.59E+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 5.51E+4
Nb-95 1.84E+0 | 1.03E+0 | 5.51E-1 1.01E+0 6.22E+3
Nb-95m 1.84E+0 | 1.03E+0 | 5.51E-1 1.01E+0 6.22E+3
Nb-97 1.55E-2 | 3.91E-3 | 1.43E-3 4.56E-3 1.44E+1
Mo-99 1.28E+2 | 2.43E+1 2.89E+2 2.96E+2
Tc-99m 1.30E-2 | 3.66E-2 | 4.66E-1 5.56E-1 1.79E-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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TABLE 14

(Continued)
DOSE COMMITMENT FACTORS*, A
{mrem/hr per pCi/ml)
Radionuclide Bone Liver Total Thyroid Kidney Lung GI-LLI
Body
Ru-103 1.07E+2 4.60E+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 2.26E+5
Sb-124 2.76E+2 | 5.22E+0 | 1.09E+2 | 6.70E-1 2.15E+2 | 7.84E+3
Sb-125 1.77E+2 | 1.97E+0 | 4.20E+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
1-131 2.18E+2 | 3.12E+2 | 1.79E+2 | 1.02E+5 | 5.35E+2 8.23E+1
-132 1.06E+1 | 2.85E+1 | 9.96E+0 | 9.96E+2 | 4.54E+1 5.35E+0
-133 7.45E+1 | 1.30E+2 | 3.95E+1 | 1.90E+4 | 2.26E+2 1.16E+2
1-134 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 | 5.94E+0 8.81E+0 | 8.70E-1 | 5.12E-5
Ba-139 7.85E+0 | 5.59E-3 | 2.30E-1 523E-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 3.43E+0 | 2.32E+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 1.79E+2 | 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+0 2.51E+3
Np-239 3.63E-2 3.47E-3 1.91E-3 1.08E-2 7.11E+2
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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1.0 LIQUID EFFLUENTS (Continued)
1.6 Representative Sampling

Prior to sampling of a batch release, each batch shall 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 SO123-111-5.23, “Generating Effluent Release Permits Using The VAX
Computer” and SO123-111-5.2.23, "Units 2/3 Liquid Effluents”.
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2.0 GASEOUS EFFLUENTS
2.1 DOSE RATE

SPECIFICATION

2.1.1 The dose rate in unrestricted areas due to radioactive materials released in

gaseous effluents from the site (see Figure 2-2) shali be limited to the
following:

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

b. For all radioiodines, tritium and for all radioactive materials in particulate
form with half lives greater than 8 days: Less than or equal to 1500
mrem/yr to any organ.

APPLICABILITY: At all times

ACTION:

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

SURVEILLANCE 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 limits in accordance with Section 2.7 by obtaining
representative samples and performing analyses in accordance with the
sampling and analysis program specified in Table 2-1.
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TABLE 2-1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Gaseous Release Samplin Minimum Type of l(;? \Igg:el;:itrinoi;
Type Freqﬂen%y Analysis Activity (LLD)
Frequency  Analysis (uCi/miy
Batch P -
P Principal Gamma
Waste Gas Decay = Each Tank . 1x104
Tank Grab Sample Each Tank  Emitters®
Continuous . - Principal Gamma 1x10
Emitters?d
* * Tritium 1x108
. wd 1-131 1x10-12
f
. wWd Principal Gamma
f
CSJgrr::lrlueJ:)us Particulate  Emitters® 1x10-"
P Sample  (I-131 and Others)
M
Continuousf Composite 1
Sampler Particulate Gross Alpha 1x10
Sample
Q
Continuous' Composite 1
Sampler Particulate  >'-09 and Sr-90 1x10
Sample
Continuous' Noble Gas Noble Gases 1x10
Monitor Monitor Gross Beta and Gamma

CONTINUOUS PATHWAYS: Containment Purge - 42"

*Sampling frequencies for noble gases and tritium are:

Containment Purge - 8"
Condenser Air Ejector
Plant Vent Stack

South Yard Facility

2-2

: Each Purge®<

: Monthly Grab®

: Monthly Grab®

: Weekly Grab®®

: Particulate and lodine
sampling only"
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TABLE 2-1 (Continued)

TABLE NOTATION

The LLD is the smallest concentration of radioactive material in a 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 radiochemical separation):

_ 4.66 S
E*V*222 x10°*Y *exp (—AAT)

LLD

where:

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

sp 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 the counting efficiency (as counts per transformation),

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

2.22 x 108 is the number of transformations per minute per microcurie,
Y is the fractional radiochemical yield (when applicable),

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

At is the elapsed time between midpoint of sample collection and time of counting
(for plant 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 samples (as appropriate) rather than on an unverified
theoretically predicted variance.

Typical values of E, V, Y and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit

representing the capability of the measurement system and not as a posteriori (after the
fact) limit for a particular measurement.*

*For a more complete discussion of the LLD, and other detection limits, see the following:

(1)
)

3

HASL Procedures Manual, HASL-300 (revised annually).

Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination - Application
to Radiochemistry” Anal. Chem. 40, 586-93 (1968).

Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques," Atlantic Richfield
Hanford Company Report ARH-2537 (June 22, 1972).

S0123-ODCM
2-3 Revision 0
: 02-27-07



TABLE 2-1 (Continued)

TABLE NOTATION

Analyses shall also be performed on the affected unit and plant vent stack following
shutdown, startup, or a THERMAL POWER change exceeding 15 percent of the RATED
THERMAL POWER within a 1-hour period. 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.

Tritium grab samples shall be taken at least 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).

(i) Sampling shall also be performed on the affected unit and plant vent stack at least
once per 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 [-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 the sample flow rate to the sampled stream flow rate shall be known for the
time period covered by each dose or dose 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, Co0-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141 and
Ce-144 for particulate emissions. This list 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.

Radioactive airborne effluents only expected to be particulate and iodine.
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2.0 GASEOUS EFFLUENTS (Continued)
2.2 DOSE - NOBLE GASES

SPECIFICATION

2.2.1 The air dose due to noble gases released in gaseous effluents, from each
reactor unit, from the site (see Figure 2-2) shall be limited to the following:

a. During any calendar quarter: Less than or equal to 5 mrad for gamma
radiation and less than or equal to 10 mrad for beta radiation and,

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

APPLICABILITY: At all times

ACTION:

a. With calculated air dose from radioactive noble gases 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 limit(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.
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2.0 GASEOUS EFFLUENTS (Continued)

2.3 DOSE - RADIOIODINES, RADIOACTIVE MATERIALS IN PARTICULATE FORM
AND TRITIUM

SPECIFICATION

2.3.1 The dose to an individual from tritium, radioiodines and radioactive
materials in particulate form with half-lives greater than 8 days in gaseous
effluents released, from each reactor unit, from the Site (see Figure 2-2)
shall be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrem to any organ
and,

b. During any calendar year: Less than or equal to 15 mrem to any organ.

APPLICABILITY: At all times

ACTION:

a. With the calculated dose from the release of tritium, radioiodines, and
radioactive materials in particulate form, with half lives 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 limit and
defines the corrective actions taken to reduce releases and the proposed
actions to be taken to assure that subsequent releases will be in
compliance with Specification 2.3.1.

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.
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2.0 GASEOUS EFFLUENTS (Continued)

24 GASEOUS RADWASTE TREATMENT

SPECIFICATION

2.4.1 The GASEOUS RADWASTE 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 site (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 gaseous waste prior to their discharge 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

ACTION:

a. With gaseous waste being discharged without treatment and in excess 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 includes the following
information:

1. Explanation 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 equipment to OPERABLE
status, and

3. Summary description of action(s) taken to prevent a recurrence.

SURVEILLANCE REQUIREMENTS

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

*These doses are per reactor unit.
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2.0 GASEOUS EFFLUENTS (Continued)

2.4

2412

GASEOUS RADWASTE TREATMENT (Continued)

SURVEILLANCE REQUIREMENTS (Continued)

During plant operation (Modes 1-4), the applicable portions of the GASEOUS
RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST
TREATMENT SYSTEM shall be demonstrated OPERABLE by operating the
GASEQUS RADWASTE TREATMENT SYSTEM equipment and
VENTILATION EXHAUST TREATMENT SYSTEM equipment for at least 15
minutes, at least once per 92 days unless the appropriate system has been
utilized to process radioactive gaseous effluents during the previous 92 days.

In 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
16-minutes prior to processing gases unless the appropriate gaseous
radwaste system has been utilized to process radioactive gaseous effluents
during the previous 92 days.
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SAN ONOFRE NUCLEAR GENERATING STATION
SITE BOUNDARY FOR GASEQOUS EFFLUENTS

Figure 2-2

LEGEND

1. CONTAINMENT PURGE VENT STACK
{EL235FT 9IN)

2. CONTINUOUS EXHAUST VENT STACK
{EL235FT9IN)

3. TURBINE BUILDING VENTILATION
EXHAUST (GENERAL AREA — NO

EXHAUST DUCTING
4. MAIN CONDENSER EVACUATION
SYSTEM EXHAUST (EL 72 FT 6 IN)
5. TURBINE GLAND SEAL SYSTEM
EXHAUST (EL 72 FT 6 IN)
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2.0 GASEOUS EFFLUENTS (Continued)

2.6 Methods of Calculation for Gaseous Effluent Monitor Setpoints

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

PVS = Plant Vent Stack

CAE = Condenser Air Ejector
CP = Containment Purge

SY = South Yard

WG = Waste Gas

The sum of the administrative values 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
administrative values for the site shall be less than or equal to 1.0.

The administrative values shall be periodically reviewed based on actual release
data and revised as necessary.

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

For the purpose of implementation of Specification 2.1.1, the alarm setpoint
level for noble gas monitors is based on the gaseous effluent flow rate and
the meteorological dispersion factor.

Total Body

The concentration at the detector corresponding to a 500 mrem/yr total body
dose rate at the exclusion area boundary is determined by:

(Pvs )| 2120 =M | (500 mrem /yr)(]0_6m3/cc )
m?/sec
Cdet = C (2-1)
(flowrate, cfm)(X/Q,sec/m3) il Ky, e /y3r ( i ]
pCi /m C tot
Skin
The concentration at the detector corresponding to a 3000 mrem/yr skin dose
rate at the exclusion area boundary is determined by:
(PVS) 2120—-m_ (3000mrem/yr)(10‘6m3/cc)
m3/sec
Cdct = c (2-2)
(flowrate,cfm)(X/Q,sec/m3) 2| Li +1.1M;, mrem/};r ( i J
uCi/ m> A Crot
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 (Continued)

where:

Caet

PVS =

Ki =

Li =

Mi =

1.1 =

Ci =

Cto\

flow rate =

2120

500 mrem/yr

3000 mrem/y

X/Q =

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 conversion factor from Table 2-4 for the it"
gamma emitting noble gas, mrem/yr per uCi/m?3

skin Dose Conversion Factor from Table 2-4 for the it" noble
gas, mrem/yr per uCi/m?

"air Dose Conversion Factor from Table 2-4 for the it noble

gas, mrem/yr per uCi/m?3
conversion factor to convert gamma air dose to skin dose

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

total concentration of noble gases as determined by sample
analysis, uCifcc = Z,Ci

total plant vent stack flow rate, cfm,
typically 164,000 cfm

conversion constant, cfm per m3/sec

total body dose rate limit, as specified by Specification
21.1.a

skin dose rate limit as specified by Specification 2.1.1.a

historical annual average dispersion factor for any landward
sector, sec/m?
4.8E-6 sec/m3
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.1.1 Maximum Permissible Atarm Setpoint for 2/3RT-7808, 2RT-7865-1 and
3RT-7865-1

The smaller of the values of Cqet from equations (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, Cqe: (UCi/cc) to an
equivalent release rate in uCi/sec, as follows:

_ (Cget »1Ci /e Xflow rate, cfm )(28320 )

A ($)(60)

where:

Amax = maximum permissible release rate, pCi/sec

Coet = smaller of the values of Cqet determined in equations (2-1) and
(2-2).

flow rate = glazl;t vent stack flow rate (cfm) used in equations (2-1) and

28320 =  conversion from ft3 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 monitoring

The release rate setpoint shall not be set greater than the maximum release
rate determined above, when the monitor is being used to meet the
requirements of Specification 2.1.1.
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2.0 GASEOUS EFFLUENTS (Continued)

26.2

26.2.1

Cdet =

Cdet =

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

2RT-7818 and 3RT-7818 Condenser Air Ejector Monitors

For the purpose of implementation of Specification 2.1.1, the alarm setpoint
level for noble gas monitors is based on the gaseous effluent flow rate and
the meteorological dispersion factor.

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 Body
(CAE)(O.S)[Z]ZO ‘;f/m ](500mrem/yr)(10_6m3/cc)
m>/S€C
. 2-4
(flowrate, cfm)(X/Q,sec/m3) 2 Ki’mrem/yr ( < J @4
uCi/m3 C ot

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

Skin
cfm 6.3
(CAE)(o.s)(zlzo 7 j(3000mrem/yr) (10°m*cc )
m’/sec
(2-5)
mrem/yr | C,
flowrate,cfm)(X/Q,sec/m’ L, +1.1M,, i
where;
(CAE) = an administrative value used to account for potential activity
from other gaseous release pathways, typically 0.1.
0.5 = an administrative value used to account for releases from both

SONGS 2 and SONGS 3 condenser air ejectors
simultaneously.

Other parameters are specified in 2.6.1 and/or 2.6.2.2.
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2.0 GASEOUS EFFLUENTS (Continued)

26.2

26.2.2

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

or 3RT-7870-1 (Continued)

The smaller of the values Cqgetfrom equations (2-4) or (2-5) is to be used in
determining the maximum permissible monitor alarm setpoint (cpm), as
follows: :

The maximum permissible 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, Cqet, [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 detection efficiency (higher value in terms of uCi/cc/cpm). The
alarm setpoint will not be set greater than the maximum permissible alarm
setting determined above.

2RT-7870-1 and 3RT-7870-1 Wide Range Gas Monitors

The maximum release rate (uCi/sec) for Wide Range Gas Monitor is
determined by converting the concentration at the detector, Cqet (UCi/cc), to
an equivalent release rate in pCi/sec.

Amax = (Caet, Cilcc) (flow rate, cc/sec) (2-6)

where:

Amax = maximum permissible release rate, uCi/sec

Coet = smaller value of Cget, as obtained from equations (2-4) and
(2-5)

flow rate = flow rate of the condenser air ejector, cc/sec

= 4.719E5 cc/sec (conservatively assumed as design flow rate)
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2.0 GASEOUS EFFLUENTS (Continued)

26.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1

For the purpose of implementation of Specification 2.1.1, the alarm setpoint
level for noble gas monitors is based on the gaseous effluent flow rate and
the meteorological dispersion factor.

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

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

Total Body

(CP)(PZ)(212O cim }(500 mrem/yr)(10~m*/cc )

m>/sec
Coer = / C
(flowrate, cfm)(X/ Q,sec/ m3) Z K., mrem };r i
l PCl/m tot
(2-7)
(cp)(~, )[2120 ct}m )(500 mrem/yr) (10'6m3/cc )
Coes = / C
(flowrate, cfm)(X/Q,sec/m3)[Zi(Ki, mgr;l );r J( i ]]
pll/m tot (2-8)
The concentration at the detector corresponding to a 3000 mrem/yr skin dose
rate at the exclusion area boundary is determined by using:
Skin
(CPXP, )(2120 cjm J(sooo mrem/yr) (10 m*/cc )
Cdet2 =
(ﬂowrate,cfm)(X/Q,sec/m“) D> L +11M,, mre.m/};r <
‘ },lCl/ m ot
(2-9)
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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)

(CP)(P3)[2120 Cf—mj (3000 mrem/yr)(10™*m’/cc )

m°>/sec

Coes =

where:

Caer2 =

Caets

cP =

uCi/m* \ C,,

(flowrate, cfm)(X/Q,sec/m3){Zi(Li +1.1M mrem/yr)( C, H
(2-10)

instantaneous concentration of the Unit 2 detector, puCi/cc.
instantaneous concentration of the Unit 3 detector, uCi/cc.

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

P2 and P3 are administrative values used to account for simultaneous purges
of both SONGS 2 and SONGS 3. The fractions P> and Ps will be assigned
such that P, + P; £ 1.0.

Flow rate =

observed maximum flowrate in cfm from the unit specific
monitor 7828.

Default values will be the following conservative measured
flows:

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

3,000 cfm mini-purge.

(The above values replace the smaller design flowrates.)

Other parameters are as specified in 2.6.1 above. The smaller of the values
of maximum permissible Cqerz from equation (2-7) or (2-9) and Cgez from
equations (2-8) or (2-10) is to be used in determining the maximum
permissible monitor alarm setpoints.
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2.0 GASEOUS EFFLUENTS (Continued)

26.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1
(Continued)
2.6.3.1 Maximum Permissible Alarm 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, Cqet (MCi/cC),to an equivalent release rate in

uCilsec.

Amax =  (Cuet, MCilcc) (flow rate, cc/sec) (2-6)

where:

Amax = maximum permissible release rate, uCi/sec

Coet = smaller value of Cqet, as obtained from equation (2-7, 2-9) for
Unit 2 or (2-8, 2-10) for Unit 3.

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

2.6.3.2 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 Cqet (11Ci/cc) from equations (2-7) and (2-9) for Unit 2
or equations (2-8) and (2-10) for Unit 3.
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2.0 GASEOUS EFFLUENTS (Continued)

26.4

26.4.1

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 on the gaseous effluent flow rate and the meteorological
dispersion factor. Since the waste gas header discharges to the plant vent
stack, either 3RT-7865-1 or 2/3RT-7808 may be used to monitor waste gas
header releases.

The concentration 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 (Ci) being obtained from the waste gas decay tank to
be released.

Maximum Permissible Alarm Setpoint for 3RT-7865-1 and 2/3RT-7808

The smaller of the values of Cqet from equations (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, Cqet (UCi/cc) to an
equivalent release rate in uCi/sec, as follows:

A = (Cd,et ,nCi/ cc)(ﬂow rate, cfm)(28320)

(8)(60) (2-3)
where:
Amax = maximum permissible release rate, uCi/sec
Coet = smaller of the values of Cqet determined in
equations (2-1) and (2-2)
flow rate = plant vent stack flow rate (cfm) used in
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.
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2.0 GASEOUS EFFLUENTS (Continued)

264

2642

where:

where:

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

A release from the waste gas header is not possible if:

(Zci )(g) > Cey | (2-11)

2Ci = total gamma activity (uCi/cc) of the waste gas holdup tank to
be released, as determined from the pre-release sample
analysis

f = waste gas header effluent flow rate, cfm

F = plant vent stack flowrate (cfm) used in equations (2-1) and (2-2)

Caet = smaller of the values of Cqet 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 possible, 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:

- (WG)Cqe XF)

Zi C, (2-12)

f = waste gas header effluent flow rate (cfm)

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

Coet = smaller of the value of Cqet from equation (2-1) or (2-2)

ZCi = total gamma activity (uCi/cc) of the waste gas holdup tank to
be released, as determined from the pre-release sample
analysis.

WG = an administrative value to account for the potential activity

from other releases in the same release pathway, typically 0.9.
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Table 2-3

Gaseous Effluent Radiation Monitor Calibration Constants®

(uCi/cclcpm)
MONITOR Kr-85 Xe-133
2RT-7818A 4.27E-8 6.86E-8
3RT-7818A 3.73E-8 5.12E-8

(a) This table provides typical (x20%) calibration constants for the gaseous effluent
radiation monitors.
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2.0

GASEOQUS EFFLUENTS (Continued)

2.7 Gaseous Effluent Dose Rate

The methodology used for the purpose of implementation of Specification 2.1.1 for
the dose rate above background to an individual in an unrestricted area is calculated
by using the following expressions:

271 FOR NOBLE GASES:
I.)TB ZZi[Ki(X/Q)éi] (2-13)
Ds = Z{(Li +1.M,)x72) Qi] (2-14)
where:
f)TB = total body dose rate in unrestricted areas due to radioactive

materials released in gaseous effluents, mrem/yr

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

Ki = the total body dose factor due to gamma emissions from Table
2-4 for each identified noble gas radionuclide, i, in mrem/yr per
HMCi/m3

L = skin dose factor due to the beta emissions from Table 2-4 for
each identified noble gas radionuclide, i, in mrem/yr per
HCi/m3

M; = air dose factor due to gamma emissions from Table 2-4 for
each identified noble gas radionuclide, i, in mrad/yr per uCifm3
(conversion constant of 1.1 mrem/mrad converts air dose to
skin dose.)

Q = 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 landward sector or distance at or beyond the unrestricted
area boundary.

4 8E-6 sec/m3 for Units 2 and 3

8.0E-5 sec/m3 for South Yard Facility

x/0)
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20 GASEQOUS EFFLUENTS (Continued)

2.7.2 FOR ALL RADIOIODINES, TRITIUM AND FOR ALL RADIOACTIVE

MATERIALS IN PARTICULATE FORM WITH HALF LIVES GREATER

THAN EIGHT DAYS:

Do =Zi[2k(Pikf47k)Qi} (2-15)
where:

15 o organ dose rate in unrestricted areas due to radioactive
materials released in gaseous effluents, mrem/yr

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

Pi dose parameter for radionuclide, i, for pathway, k, from Table
2-5 for the inhalation pathway in mrem/yr per uCi/m3. The
dose factors are based on the critical individual organ and the
child age group. '

W highest calculated annual average dispersion X/Q) or

deposition (TQ) factor for estimating the dose to an individual
at or beyond the unrestricted area boundary for pathway k.

(x70), 4.8E-6 secim? for Units 2/3 for the inhalation pathway.
The location is the unrestricted area in the NW sector.

WQ) 8.0E-5 sec/m? for South Yard Facility for the inhalation
pathway. The location is the unrestricted area in the E sector.

(%) 1.3E-5 sec/m? for the NIA (Unit 1) for the inhalation

pathway. The location is the unrestricted area in the NW
sector. (Historical value)

(%), 4. 3E-8 m2 for Units 2/3 for the food and ground plane
pathways. The location is the unrestricted area in the E sector.

(%), 8.0E-7 m2 for South Yard Facility for the food and

ground plane pathways. The location is the unrestricted area
in the E sector. '

(D/_Q) 7.2E-8 sec/m3 for NIA (Unit 1) for the food and ground

pathways. The location is the unrestricted area in the NW
sector. (Historical value)
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2.0 GASEOUS EFFLUENTS (Continued)
2.8 Gaseous Effluent Dose Calculation
2.8.1 DOSE FROM NOBLE GASES IN GASEOUS EFFLUENTS
The gaseous releases considered in the following dose calculations are
described in Section 2.6. The air dose in unrestricted areas due to noble

gases released in gaseous effluents is calculated using the following
expressions:

28.1.1 For historical meteorology:
D,=-3.17x10"*Z, M [} )Q | (2-16)
D, =3.17x10 "%, N [®2 )Q,] (217)
where:
D, =  total gamma air dose from gaseous effluents, mrad
Dg = total beta air dose from gaseous effluents, mrad

3.17x108 = inverse seconds per year

M; = air dose factor due to gamma emissions from Table 2-4 for

each identified noble gas radionuclide, i, in mrad/yr per uCifm?

N = air dose due to beta emissions from Table 2-4 for each
identified noble gas radionuclide, i, in mrad/yr per pCi/m?3

g
S
It

Maximum annual average atmospheric 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/m? for South Yard Facility

Q = amount of noble gas radionuclide, i, released in gaseous
effluents, uCi.
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2.0 GASEOUS EFFLUENTS (Continued)

2.8.1.2 For meteorology concurrent with release:

NOTE: Consistent with the methodology provided in Regulatory Guide 1.109 and the
following equations, quality affecting computer software is used to perform the actual

calculations.
Dya=1.14X1O-4ziMi[Zj(Atj(X/Q)je Qij” (2-18)
-4 *
Do =1.14x10 Z,-N,-[Z,-(Atj(X/Q)je QUH (2-19)
where:
Dye total gamma air dose from gaseous effluents in sector 8, mrad
Dge total beta air dose from gaseous effluents in sector 8, mrad
1.14x10 inverse hours/year
M; air dose factor due to gamma emissions from Table 2-4 for
each identified noble gas radionuclide, i, in mrad/yr per uCi/m?
Ni air dose factor due to beta emissions from Table 2-4 for each
identified noble gas radionuclide, i, in mrad/yr per pCi/m?3
Ay length of the ji" time period over which (X/Q); and éij are
averaged for gaseous releases in hours
(X/Q)e atmospheric dispersion factor for time period At; at exclusion
boundary location in landward sector 8 determined by
concurrent meteorology, sec/m?3
(')ij average release rate of radionuclide, i, in gaseous effluents

during time period, At;, uCi/sec
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2.0 GASEOUS EFFLUENTS (Continued)

28.2 DOSE FROM TRITIUM, RADIOIODINES AND RADIOACTIVE

MATERIALS IN PARTICULATE FORM WITH HALF LIVES GREATER

THAN 8 DAYS IN GASEQUS EFFLUENTS

The dose to an individual from tritium, radioiodines and radioactive materials
in particulate form with half lives greater than eight days in gaseous effluents
released to unrestricted areas is calculated using the following expressions:

2.8.2.1 For historical meteorology:
-8
Do =3.17x10 Zi[Zk(Rik WK)Q,-] (2-20)
where:
Do = total projected dose from gaseous effluents to an individual,
mrem
3.17x108 = year/second
Qi = amount of each radionuclide, i, (tritium, radioiodine, radioactive
material in particulate form with half lives greater than eight
days), released in gaseous effluents, uCi
2 RiuWk = sum of all pathways, k, for radionuclide, i, of the Ri W product,
in mrem/yr per uCi/sec. The ZRiWk value for each
radionuclide, i, is given in Table 2-6 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
2R W for all locations and is based on the most restrictive
age groups.
Rik = dose factor for each identified radionuclide, i, for pathway k,

(for the inhalation pathway in mrem/yr per uCi/m3 and for the
food and ground plane pathways in m2-mrem/yr per uCi/sec),
at the controlling location. The Ri's for each controlling
location 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 Ri parameters based on changes
in the Land Use Census provided by Corporate Health Physics
and Environmental.)
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2.0 GASEOUS EFFLUENTS (Continued)

2.8.2.1 For historical meteorology: (Continued)

Wi = annual average dispersion X/Q) or deposition D/Q) factor for

estimating the dose to an individual at the controlling location
for pathway k.

= (FQ) for the inhalation pathway in sec/m3. The X/Q) for each
controlling location is given in Appendix A.

= (D/Q)for the food and ground plane pathways in m2. The (5/0)
for each controlling location is given in Appendix A.

2.8.2.2 For meteorology concurrent with releases:

NOTE: Consistent with the methodology provided in Regulatory Guide 1.109 and the
following equations, quality affecting computer software is used to perform the actual

calculations.
| m n .
-4
De=1.14x10 ZZZA:[(AthRikGXW jke{Q-in (2-21)

i j k

where;

De = total annual dose from gaseous effluents to an individual in
sector 8, mrem.

Ay = length of the j"" period over which Wje and éij are averaged
for gaseous released, hours

(.Qij = average release rate of radionuclide, i, in gaseous effluents
during time period At;, uCi/sec

Rixe = dose factor for each identified radionuclide i, for pathway k for
sector 0 (for the inhalation pathway in mrem/yr per uCi/fm? and
for the food and ground plane pathways in m2 mrem/yr per
pCi/sec) at the controlling location. A listing of Ry for the
controlling locations in each landward sector for each group is
given in Appendix A. The 8 is determined by the concurrent
meteorology.

Wike =  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 8 using concurrent
meteorological conditions.

(¥70)for the inhalation pathway, sec/m?
(DTQ)for the food and ground plane pathways, m2
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DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS**

TABLE 2-4

Total Body Dose Skin Dose Gamma Air Dose Beta Air Dose
Radio- Factor K; Factor L; Factor M; Factor N;
Nuclide (mrem/yr (mrem/yr (mrad/yr (mrad/yr
per uCi/md) per uCi/m?3) per uCi/m?) per uCi/m3)
Kr-85m 1.17E+3 1.46E+3 1.23E+3 1.97E+3
Kr-85 1.61E+1 1.34E+3 1.72E+1 1.95E+3
Kr-87 5.92E+3 9.73E+3 6.17E+3 1.03E+4
Kr-88 147E+4 2.37E+3 1.52E+4 2.93E+3
Xe-131m 9.15E+1 4.76E+2 1.56E+2 1.11E+3
Xe-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 3.12E+3 7.11E+2 3.36E+3 7.39E+2
Xe-135 1.81E+3 1.86E+3 1.92E+3 2.46E+3
Xe-138 8.83E+3 4 13E+3 9.21E+3 4.75E+3
Ar-41 8.84E+3 2.69E+3 9.30E+3 3.28E+3
**Source: USNRC Reg. Guide 1.109, Table B-1
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TABLE 2-56

DOSE PARAMETER Py*

CHILD AGE GROUP
CRITICAL ORGAN

Inhalation Pathway

Inhalation Pathway

Radionuclide (mrem/yr per uCi/m?3) Radionuclide (mrem/yr per uCi/m?)
H-3 1.1E+3 1-131 1.6E+7
Cr-51 1.7E+4 1-132 1.9E+5
Mn-54 1.6E+6 I-133 3.8E+6
Co-57 5.1E+5 1-134 5.1E+4
Co-58 1.1E+6 1-135 7.9E+5
Co-60 7.1E+6 Cs-134 1.0E+6
Sr-89 2.2E+6 Cs-136 1.7E+5
Sr-90 1.0E+8 Cs-137 9.1E+5
Zr-95 2.2E+6 Ba-140 1.7E+6
Nb-95 6.1E+5 Ce-141 5.4E+5
Ru-103 6.6E+5 Ce-144 1.2E+7
Te-129m 1.8E+6
*Source: USNRC NUREG-0133, Section 5.2.1.1
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TABLE 2-6

UNITS 2&3 CONTROLLING LOCATION FACTORS'

2k RikWk
Radionuclide mrem/yr per uCi/sec Use:

H-3 1.29E-3 Q:SORB Resdnt/Cmpgrnd
Cr-51 3.74E-2 Q:SORB Resdnt/Cmpgrnd
Mn-54 8.39E+0 Q:SORB Resdnt/Cmpgrnd
Co-57 1.73E+0 Q:SORB Resdnt/Cmpgrnd
Co-58 2.82E+0 Q:SORB Resdnt/Cmpgrnd
Co-60 1.16E+2 Q:SORB Resdnt/Cmpgrnd
Sr-89 1.92E+1 Q: SC Res with Garden #2
Sr-90 7.58E+2 Q: SC Res with Garden #2
Zr-95 3.03E+0 Q:SORB Resdnt/Cmpgrnd
Nb-95 9.03E+0 E: Deer Consumer/Hunter
Ru-103 1.43E+1 E: Deer Consumer/Hunter

Te-129m 6.49E+0 E: Deer Consumer/Hunter
Cs-134 3.41E+1 Q:SORB Resdnt/Cmpgrnd
Cs-136 7.62E-1 Q:SORB Resdnt/Cmpgrnd
Cs-137 5.01E+1 Q:SORB Resdnt/Cmpgrnd
Ba-140 1.45E+0 Q: San Onofre lll Housing
Ce-141 4.67E-1 Q: San Onofre Ill Housing
Ce-144 9.20E+0 Q: San Onofre lll Housing

1-131 2.83E+1 Q: SC Res with Garden #2
1-132 1.35E-1 Q: San Onofre Il Housing
1-133 2.63E+0 Q: San Onofre Il Housing
1-134 3.67E-2 Q: San Onofre Il Housing
1-135 5.53E-1 Q: San Onofre Il Housing
UN-ID 4.60E+0 Q:SORB Resdnt/Cmpgrnd

These values to be used in manual calculations are the maximum ZxRkWk for all locations
based on the most restrictive age group.
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TABLE 2-7

SOUTH YARD FACILITY CONTROLLING LOCATION FACTORS!

2xRikWk
Radionuclide mrem/yr per uCi/sec Use:

H-3 © 1.43E-3 R: Camp Mesa
Cr-51 5.65E-2 R: Camp Mesa
Mn-54 1.21E+1 R: Camp Mesa
Co-57 2.45E+0 R: Camp Mesa
Co-58 4.13E+0 R: Camp Mesa
Co-60 1.66E+2 R: Camp Mesa
Sr-89 8.59E+0 P: Cotton Point Gardens
Sr-90 3.37E+2 P: Cotton Point Gardens
Zr-95 4. 74E+0 R: Camp Mesa
Nb-95 1.82E+0 R: Camp Mesa

Ru-103 1.64E+0 R: Camp Mesa
Te-129m 2.34E+0 R: Camp Mesa
Cs-134 4.84E+1 R: Camp Mesa
Cs-136 1.08E+0 R: Camp Mesa
Cs-137 7.11E+1 R: Camp Mesa
Ba-140 2.35E+0 R: Camp Mesa
Ce-141 7.70E-1 R: Camp Mesa
Ce-144 1.48E+1 R: Camp Mesa
1-131 1.77E+1 R: Camp Mesa
1-132 2.18E-1 R: Camp Mesa
1-133 4.20E+0 R: Camp Mesa
1-134 5.93E-2 R: Camp Mesa
1-135 8.87E-1 R: Camp Mesa
UN-ID 6.65E+0 R: Camp Mesa

These values to be used in manual calculations are the maximum ZRxW for all locations
based on the most restrictive age group.
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TABLE 2-8

NORTH INDUSTRIAL AREA (UNIT 1) CONTROLLING LOCATION FACTORS'

2 kRikWk
Radionuclide mrem/yr per uCi/sec Use:

H-3 5.46E-3 A: Camp Mesa
Cr-51 2.42E-1 B: Camp Mesa
Mn-54 5.54E+1 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 6.80E+0 A: Camp Mesa

Te-129m 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

1-131 6.77E+1 A: Camp Mesa
1-132 8.36E-1 A: Camp Mesa
1-133 1.60E+1 A: Camp Mesa
1-134 2.29E-1 A: Camp Mesa
1-135 3.40E+0 A: Camp Mesa
UN-ID 3.02E+1 B: Camp Mesa

These values to be used in manual calculations are the maximum ¥ «RiW for all locations
based on the most restrictive age group.
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3.0 PROJECTED DOSES

3.1 Liquid Dose Projection

The methodology used for projecting a liquid dose over 31 days for Specification
1.3.1 is as follows:

.1 Determine the monthly total body and organ doses resulting from releases
during the previous twelve months.

.2 Projected dose = Previous 12 months' dose divided by 12 for the total body and
each organ.

3.2 Gaseous Dose Projection

The methodology used f