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April 27, 2021

ATTN: Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Subject: Annual Radioactive Effluent Release Report — 2020
San Onofre Nuclear Generating Station (SONGS), Units 1, 2 and 3
Docket Nos. 50-206, 50-361 and 50-362

Dear Sir or Madam,

In accordance with 10 CFR 50.36(a), Southern California Edison (SCE) is submitting
the Annual Radioactive Effluent Release Report - 2020 (ARERR) for SONGS, Units 1,
2, and 3 (Enclosure 1). The period of the report is January 1, 2020 through December
31, 2020. A separate ARERR was submitted for the SONGS Independent Spent Fuel
Storage Installation (ISFSI) on February 25, 2021 which had no effluent releases.

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

Additionally, in accordance with the SONGS Licensee Controlled Specifications, the
SONGS Offsite Dose Calculation Manual (ODCM) Revision 16 is included with this
submittal as Enclosure 3. There were three revisions to the ODCM during 2020 which
are described in Enclosure 2 with the actual changes detailed for Revision 14 in
Enclosure 5, Revision 15 in Enclosure 4, and Revision 16 in Enclosure 3.

There are no commitments in this letter or the enclosure.
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If you have any questions, please contact me at (949) 368-7024.

Sincerel

Enclosures:

1)

2)
3)

4)
5)
6)
7)

8)

CcC:

San Onofre Nuclear Generation Station, Annual Radioactive Effluent Release Report —
2020

Description of Changes to the Offsite Dose Calculation Manual Sections During 2020
Offsite Dose Calculation Manual, San Onofre Nuclear Generatmg Station (SONGS),
S0123-0ODCM Reyvision 16, November 2020

Offsite Dose Calculation Manual, San Onofre Nuclear Generating Station (SONGS) Page
2-22 of SO123-ODCM Revision 15, August 2020

Offsite Dose Calculation Manual, San ©nofre Nuclear Generating Station (SONGS), Page
1-13 of SO123-ODCM Revision 14, February 2020

Offsite Dose Calculation Manual, San Onofre Nuclear Generating Station (SONGS),
S0123-ODCM Appendix A Revision 15, November 2020

Offsite Dose Calculation Manual, San Onofre Nuclear Generating Station (SONGS),
S0123-ODCM Appendix A Revision 14, March 2020

Offsite Dose Calculation Manual, San Onofre Nuclear Generating Station (SONGS),
S0123-ODCM Appendix B Revision 9, August 2016

S. A. Morris, Regional Administrator, NRC Region IV
A. M. Snyder, NRC Project Manager, SONGS Units 1, 2 and 3

R. K. Lupo, California Department of Public Health
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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.

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. By August 7,
2020, all fuel was transferred to the Independent Spent Fuel Storage Installation (ISFSI).

Unit 1 was supplied by Westinghouse Electric Company and began commercial operation on January 1, 1968. The
unit was permanently shut down on November 30, 1992. By August 31, 2004, all fuel was transferred to the
Independent Spent Fuel Storage Installation (ISFSI). By November 29, 2006, remaining monitored effluent pathways
were permanently removed from service. Currently, Unit 1 effluent pathway is routed to Unit 2. 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 in August 1983, and April 1984,
respectively. 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 Southem California Edison Company, except that it retains its
ownership interests in its spent nuclear fuel and Units 2 and 3's independent spent fusl 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 licenses for purposes of its retained
interests and liabilities.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT ~ 2020
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 1, 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 Effluents for Continuous Mode of Release

2. Quarterly Summaries of Liquid Effluents for Continuous and Batch Modes of Release
3. Percent of Applicable Limits

4. Estimated Total Error

5. Lower Limit of Detection Concentrations

6. Batch Summary Releases

7. Previous Radioactive Effluent Release Report Addendum

8. Radwaste Shipments

9. 10 CFR 50 Appendix | Requirements

10. Changes to Offsite Dose Calculation Manual

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

AL Applicable Limit

ALARA As Low As Reasonably Achievable

AR Action Request

ARERR Annual Radioactive Effluent Release Report
Ci Curies

CR Condition Report

DAS Data Acquisition System

ECL Effluent Concentration Limit

GI-LLI Gastrointestinal Tract-Lower Large Intestine
GPI Groundwater Protection Initiative

ISFSI Independent Spent Fuel Storage Installation
LCS Licenses Controlled Specifications

LLD Lower Limit of Detection

m3 Meter cubed

MPC Maximum Permissible Concentrations
mRAD One thousandth Radiation Absorbed Dose
mREM One thousandth of a Roentgen Equivalent Man
N/A Not Applicable

GW-NIA North Industrial Area formally known as Unit 1 !
ODCM Offsite Dose Calculation Manual

pCifl Pico Curies per liter

TLD Thermoluminescent Dosimeter

HCilsec Micro Curies per second

XiQ Chi over Q

SYF South Yard Facility



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020
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 sach 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 for continuous mode of release. 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 quarterty summary of doses at the
site boundary for this report period.



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020

SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1A
GASEOUS EFFLUENTS SUMMATION OF ALL RELEASES
Estimated
First Second Third Fourth Total
Unit Quarter Quarter Quarter Quarter Error, %
Fission and activation gases
1. Total release Ci <LLD <LLD <LLD <LLD
2 ’;;’ﬁ;ge release rate for |\ ~uess | NIA NIA N/A N/A
; N/A
3 E’;[fe”t ofapplicable | o ype | A N/A N/A N/A
Percent Effluent
4, ‘Concentration Limit % ECL N/A N/A N/A N/A
lodines
1.  Total 1131 Ci <LLD <LLD <LLD <LLD
o Averagereleaseratofor |~ A N/A N/A N/A
period
N/A
3. Percent of applicable limit | % MPC N/A N/A N/A N/A
Percent Effluent 0
4. Concentration Limit % ECL N/A N/A N/A N/A
Particulates
Particulates with half-lives ,
1. >8 days Ci 2.77E-06 <LLD 2.12E-05 <LLD
2 ’;;’ﬁg%ge releaserate for | ~ucos | 352807 | NIA | 267608 | NAA
3.00E+01
3. Percent of applicable limit | % MPC | 1.48E-06 N/A 1.12E05 N/A
Percent Effluent
4, Concentration Limit % ECL | 3.70E-06 N/A 2.80E-05 N/A
5. Gross alpha activity Ci <LLD <LLD <LLD <LLD N/A
Tritium
1. Total releass Ci 245E+00 | 5.04E+00 | 1.30E+00 | 1.66E+00
2 é‘g’ﬁ;ge release rato for |\ cysac | 312E01 | 6.41E-01 | 1.64E01 | 2.09E-01
2.30E+01
3. Percent of applicable limit | % MPC | 3.27E-03 | 6.73E03 | 1.72E03 | 219E-03
4, Porcent Effluent % ECL | 6.54E-03 | 1.35E-02 | 343E-03 | 4.39E-03

Concentration Limit
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020
SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 1C

GASEOUS EFFLUENTS GROUND LEVEL RELEASES
BATCH MODE

Batch gaseous releases wers not performed at SONGS in 2020



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020

SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 1C (Continued)
GASEOQOUS EFFLUENTS GROUND LEVEL RELEASES
CONTINUQOUS MODE
First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation gases
krypton-85 Ci <LLD <LLD <LLD <LLD
krypton-85m Ci <LLD <LLD <LLD <LLD
krypton-87 Ci <LLD <LLD <LLD <LLD
krypton-88 Ci <LLD <LLD <D <LLD
xenon-133 Ci <LLD <D <LLD <L1D
xenon-133m Ci <LLD <LLD <LLD <D
xenon-135 Ci <LLD <LLD <LLD <LLD
xenon-135m Ci <LLD <LLD <LLD <LLD
xenon-138 Ci <LLD <LLD <LLD <LLD
Total for period Ci <LLD <LLD <LLD <LiD
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 <L{D <D <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD <LLD
cesium-134 Ci <LLD <LLD <LLD <LlD
cesium-137 Ci 2.77E-06 <LLD 2.12E-05 <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci <LLD <LLD <LLD <D
fron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
molybdenum-39 Ci <LLD <LLD <LLD <LLD
strontium-89 Ci <LLD <LLD <LLD <LLD
nickel-63 Ci N/A N/A N/A <LLD
strontium-90 Ci <LLD <LLD <LLD <LLD
zinc-85 Ci <LLD <LLD <LLD <LLD
Total for period Ci 2.77E-06 <LLD 2.12E-05 <LLD
LLD Lower Limit of Detection; see Table 1D.
N/A Ni-63 analysis was not required prior to ODCM Rev 16. Only 4Q20 composites were analyzed for Ni-63.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT -~ 2020
SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 1D

GASEOUS EFFLUENTS LOWER LIMIT OF DETECTION

Continuous Mode Batch Mode
Radionuclides LLD (uCifec) LLD (uCi/cc)
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 2.30E-13 N/A
iodine-133 2.20E-12 N/A
iodine-135 1.50E-10 N/A
3. Particulates
barium-140 4.80E-13 N/A
cerium-141 5.80E-14 N/A
cerium-144 2.30E-13 N/A
cesium-134 1.30E-13 N/A
cesium-137 1.10E-13 N/A
cobalt-58 1.20E-13 N/A
cobalt-60 1.90E-13 N/A
iron-59 ' 3.00E-13 N/A
lanthanum-140 9.70E-13 N/A
manganese-54 1.20E-13 N/A
molybdenum-99 7.00E-14 N/A
nickel-63 1.00E-11 N/A
strontium-89 1.00E-11 N/A
strontium-90 1.00E-11 N/A
zinc-65 3.20E-13 N/A
4. Tritium 7.20E-08 N/A
5. Alpha 1.00E-11 N/A




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020

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 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00
2 Percent of Applicable Limit % 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
3. Beta Air Dose Mrad 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
4 Percent Applicable Limit % 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
g,  Imtium, lodine, Particulates (at the nearest receptor)
1. Organ Dose Mrem 7.26E-05 1.43E-04 5.93E-05 8.55E-05
2 Percent of Applicable Limit % 4 84E-04 9.55E-04 3.95E-04 5.70E-04

NOTE: Calculations performed in accordance with the ODCM utilizing x/Q and D/Q based on historical

meteorological data.

GASEOUS EFFLUENTS BATCH RELEASE SUMMARY

TABLE 1F

Batch gaseous releases were not performed at SONGS during 2020.




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020
SAN ONOFRE NUCLEAR GENERATING STATION
SECTION C. LIQUID EFFLUENTS

Table 2A, "Liquid Efftuents 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:

the total curies released

the average diluted concentration
the percent of applicable limit

the estimated total error

1
2
3
4

— o~ —
—— e — —r

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 Effiluents 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 - 2020

SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 2A
LIQUID EFFLUENTS SUMMATION OF ALL RELEASES
Estimated
First Second Third Fourth Total
Unit Quarter Quarter | Quarter Quarter Error, %
A. Fission and activation products
Total release (not
1. including tritium, gases, Ci 4 44E-04 | 5.38E-03 | 3.34E-03 | 1.70E-02
alpha)
Average diluted
2. concentration during uCi/ml | 5.54E-11 | 6.65E-10 | 4.20E-10 | 2.11E-09
period 1.20E+01
3. Percent of applicable limit | % MPC | 2.03E-04 | 1.58E-03 | 9.99E-04 | 6.35E-03
4, Percent Effluent %ECL | 258E-03 | 2.04E-02 | 1.25E-02 | 4.29E-02
Concentration Limit
B. Tritium
1. Total release Ci 1.94E-01 | 4.46E+00 | 3.63E+00 | 1.61E+01
Average diluted
2. concentration during uCi/ml | 2.42E-08 | 552E-07 | 4.57E-07 | 2.00E-06
period 1.30E+01
3. Percent of applicable limit | % MPC | 8.07E-04 | 1.84E-02 | 1.52E-02 | 6.67E-02
4, Percent Effluent %ECL | 242E-03 | 5.52E-02 | 457E02 | 2.00E-01
Concentration Limit
C. Dissolved and entrained gases
1. Total release Ci <LLD <LLD <LLD <LLD
Average diluted
2. concentration during HCi/ml N/A N/A N/A N/A
period N/A
3. Percent of applicable fimit | % MPC N/A N/A N/A N/A
Percent Effluent
~ 4 Concentration Limit % ECL N/A N/A N/A N/A
D. Gross alpha activity
1. Total release Ci <LLD <LLD <LLD <LLD N/A
E Volume of waste released
(batch & continuous, prior to liters | 6.16E+06 | 5.42E+06 | 2.16E+06 | 2.92E+06 | 5.00E+00
dilution)
F. Volume of dilution waterused | oo | go1E+09 | 8.08E+09 | 7.94E+09 | 8.04E+09 | 5.00E+00
during period




SAN ONOFRE NUCLEAR GENERATING STATION

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020

TABLE 2B
LIQUID EFFLUENTS
CONTINUOUS MODE

First Second Third Fourth

Radionuclides Released Unit Quarter Quarter Quarter Quarter

1. Fission and activation products

barium-140 Ci <LLD <LLD <LLD <LLD
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD <LLD
cesium-134 Ci <LLD <LLD <LLD <LLD
cesium-137 Ci <LLD <LLD 1.10E-05 <LLD
chromium-51 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci <LLD <LLD <LLD <LLD
iodine-131 Ci <LLD <LLD <LLD <LLD
iron-55 Ci <LLD <LLD <LLD <LLD
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
molybdenum-99 Ci <LLD <LLD <LLD <LLD

nickel-63 Ci N/A N/A N/A 1.29e-04
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 1.10E-05 . 1.28E4

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.

N/A Ni-63 analysis was not required prior to ODCM Rev 16. Only 4Q20 composites were analyzed for Ni-63.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020

SAN ONOFRE NUCLEAR GENERATING STATION

TABLE 2B (Continued)
LIQUID EFFLUENTS
BATCH MODE
First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
{.  Fission and activation products
antimony-125 Ci <LLD 1.52E-03 4.49E-4 1.04E-03
barium-140 Ci <LLD <LLD <LLD <LLD
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD - <LLD <LLD <LLD
cesium-134 Ci 1.63E07 3.68E-05 <LLD <LLD
cesium-137 Ci 8.75E-05 9.45E-04 4 57E-04 2.04E-03
chromium-51 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci 3.56E-04 1.80E-03 1.51E-03 3.83E-03
iodine-131 Ci <LLD <LLD <LLD <LLD
iron-55 Ci <LLD 1.07E-03 9.09e-04 2.03E-03
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
molybdenum-39 Ci <LLD <LLD <L1D <LLD
nickel-63 Ci N/A N/A N/A 7.92E-3
niobium-95 Ci <LLD <LLD <D <LLD
strontium-89 Ci <LLD <LLD <LLD <LLD
strontium-80 Ci <LLD <LLD <LLD <LLD
technetium-99m Ci <LLD <LLD <LLD <LLD
zinc-65 Ci <LLD <LLD <LLD <LLD
zirconium-95 Ci <D <LLD <LLD <LLD
Total for period Ci 4 44E-04 5.38E-03 3.33E-03 1.69E-02
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; ses Table 2C.
N/A Ni-63 analysis was not required prior to ODCM Rev 16. Only 4Q20 composites were analyzed for Ni-63.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT ~ 2020
SAN ONOFRE NUCLEAR GENERATING STATION
TABLE 2C

LIQUID EFFLUENTS LOWER LIMIT OF DETECTION

Continuous Mode Batch Mode
Radionuclides LLD (uCilce) LLD (puCilcc)
1. Fission and activation products
antimony-125 ' 1.40E-07 1.40E-07
barium-140 3.30E-07 2.70E-07
cerium-141 4.80E-08 4,40E-08
cerium-144 1.90E-07 1.90E-07
cesium-134 8.50E-08 8.50E-08
cesium-137 7.30E-08 7.30E-08
chromium-51 ' 3.60E-07 3.30E07
cobalt-58 7.70E-08 ~ 7.50E-08
cobaft-60 1.10E-07 ' 1.10E-07
iodine-131 6.40E-08 4.80E-08
iron-55 1.00E-06 1.00E-06
iron-59 1.80E-07 1.70E-07
lanthanum-140 6.40E-07 2.10E-07
manganese-54 7.60E-08 7.60E-08
molybdenum-99 6.30E-08 2.90E-08
nickel-63 1.00E-06 1.00E-06
niobium-85 7.70E-08 7.20E-08
strontium-89 5.00E-08 5.00E-08
strontium-80 5.00E-08 5.00E-08
technetium-89m 6.40E-08 3.00E-08
zinc-65 1.90E-07 1.90E-07
zZirconium-95 ‘ 1.30E-07 1.30E-07
2. Dissolved and entrained gases
xenon-133 2.50E-07 2.50E-07
xenon-135 9.60E-08 9.60E-08
3. Tritium 1.00E-05 ' 1.00E-05
4,  Gross Alpha 1.00E-07 1.00E-07
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TABLE 2D

LIQUID EFFLUENTS RADIATION DOSES AT THE LIQUID SITE BOUNDARY

First Second Third Fourth
Unit Quarter Quarter Quarter Quarter
Total body dose mrem 5.55E-04 | 6.63E-03 | 4.89E-03 1.78E-02
Percent of Applicable Limit % 1.85E-02 2.21E-01 1.63E-01 5.93E-01
Limiting organ dose mrem 3.07E-03 2.24E-02 | 1.90E-02 1.43E-01
Limiting organ for period GI-LLI GI-LLI GI-LLI Bone
Percent of Applicable Limit % 3.07E-02 | 2.24E-01 1.90E-01 1.43E+00
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TABLE 2E

LIQUID EFFLUENTS BATCH RELEASE SUMMARY

12-month period Full Releases only*
All Releases

1. Number of batch releases: 17 releases 15 releases
2. Total time period for batch releases: 4,884 minutes 4,881 minutes
3. Maximum time period for a batch release: 912  minutes 912 minutes
4.  Average time period for a batch release; 287 minutes 325 minutes
5. Minimum time period for a batch release: 1 minutes 180 minutes
6.  Average saltwater flow during batch releases: 16,246 gpm 16,319 gpm

* Note: Two liquid radwaste batch releases were unsuccessfully attempted in February 2020. These releases lasted
approximately 2 minutes and 1 minute and were terminated due to process and sample flow issues associated with
the liquid radwaste radiation monitor (see diseussion of Effluent Monitoring [nstruments out of Service >30 Days
section on pg. 37). These two releases were very small compared to other releases for 2020 and were conservatively
reported along with the full batch releases. The very short time periods and small volumes for thess releases creates
a substantial change in some reported values and so the table is duplicated with the second data column inciuding
only the 15 full batch releases performed in 2020.
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SECTION D. PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORT ADDENDUM
Y

There were no errors in previous ARERR's identified in 2020.
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SECTION E. RADWASTE SHIPMENTS

TABLE 3 (Units 1, 2 & 3)
SOLID WASTE AND IRRADIATED FUEL SHIPMENT

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

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

a.  Spentresins, filter sludge, evaporator m3 1. 70E+00
bottoms 30%

Ci 2.18E+01

b.  Dry active waste (DAW), compactable and m3 1.70E+03
non-compactable : 30%

Ci 1.11E+00

c.  Irradiated components mé 1.55E+02
30%

Ci 5.97E+03

d.  Other Filters m3 3.06E-01
30%

Ci 1.65E+00
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A SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)

2a. Estimate of major nucllde composition [U1, U2 and U3 Resin]

Nuclide Percent Activity (Cl)
Tritium (H3) 0.27% 5.82E-02
Carbon-14 0.07% 1.61E-02
Iron-55 0.63% 1.37E-01
Cobalt-60 2.08% 4.52E-01
Nickel- 59 0.03% 5.90E-03
Nickel-63 6.91% 1.50E+00
Strontium-90 0.68% 1.47E-01
Antimony-125 1.36% 2.95E-01
Cesium-134 4.16% 9.05E-01
Cesium-137 83.61% 1.82E+01
Cerium-144 0.14% 3.10E-02
Plutonium-238 <0.01% 3.01E-05
Plutonium-239 <0.01% 3.81E-05
Plutonium-241 0.06% 1.40E-02
Americium-241 <0.01% 8.37E-04
Curium-243 <0.01% 4 50E-04
2b. Estimate of major nuclide composition [U1, U2 and 3 Dry Active Waste (DAW)]

Nuclide Percent Activity (CI)
Carbon-14 1.40% 1.55E-02
Iron-55 5.32% 5.89E-02
Cobalt-60 6.86% 7.59E-02
Nickel-63 68.07% 7.53E-01
Niobium-94 <0.01% 5.35E-09
Antimony-125 0.51% 5.59E-03
Cesium-134 0.16% 1.73E-03
Cesium-137 17.60% 1.95E-01
Cerium-144 0.03% 3.59E-04
Plutonium-238 0.02% 2.03E-04
Americium-241 0.02% 2.61E-04

-17-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020

SAN ONOFRE NUCLEAR GENERATING STATION

2c. Estimate of major nuclide composition [U1, U2 and U3 Irradlated Components]

Nuclide Percent Activity (C)
Carbon-14 0.12% 7.31E400
Manganese-54 <0.01% 9.75E07
Iron-55 0.97% 5.80E+01
Cobalt-60 18.63% 1.11E+03
Nickel- 59 0.71% 4.24E+01
Nickel-63 79.55% 4,74E+03
Strontium-90 <0.01% 3.26E-02
Niobium-34 , <0.01% 1.08E-01
Technetium-99 <0.01% 2.73E-02
Cesium-137 <0.01% 5.48E-02
Cerium-144 <0.01% 4.61E-09
Plutonium-238 <0.01% 4.91E02
Plutonium-239 <0.01% 2.09e-02
Plutonium-241 0.01% 6.02E-01
Americium-241 <0.01% 3.63E-02
Curium-242 <0.01% - 1.97E-17
Curium-243 <0.01% 1.10E-02
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2d. Estimate of major nuclide composition [U1, U2 and U3 Filters]

 Nuclide " Percent Activity (Cl)
Carbon-14 0.67% 1.11E-02
Manganese-54 0.03% - 4,32E-04
Iron-55 22.99% 3.80E-01
Cobalt-60 ‘ 22.39% 3.70E-01
Nickel-59 0.32% 5.21E-03
Nickel-63 49.98% 8.26E-01
Strontium-90 0.08% 1.40E-03
Niobium-94 . 0.03% 541E-04
Antimony-125 0.31% 5.11E-03
Cesium-134 0.11% 1.74E-03
Cesium-137 2.22% 3.67E-02
Cerium-144 0.08% 1.37E-03
Plutonium-238 0.02% 2.66E-04
Plutonium-239 0.01% 2.05E-04
Plutonium-241 0.65% 1.07E-02
Plutonium-242 <0.01% 2.77E-06
Americium-241 0.04% * 6.52E-04
Curium-242 <0.01% 7.77E07
Curium-243 0.09% 1.43E-03
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3 Solld Waste Disposition

Number of
Shipments Mode of Transportation Destination
5 Type A Cask EnergySolutions Services, Bear Creek
Operations, Oak Ridge, TN
8 Rail EnergySolutions LLC, Clive Utah Disposal Site
23 Tractor Trailer EnergySolutions LLC, Clive Utah Disposal Site /
EnergySolutions Services, Bear Creek
Operations, Oak Ridge, TN
Notes:

Note 1: SONGS maintains a contract with EnergySolutions Services (Bear Creek Operations) that provides volume
reduction services. The processed volume was shipped from EnergySolutions Servicss facility to
EnergySolutions Clive and Waste Control Specialists using 6 shipments. Those 6 shipments may have
included waste from other generators.

) One shipment was made in 2020 from EnergySolutions LLC Bear Creek Operations to
EnergySolutions Clive Utah Disposal Site.

. Five shipments were made in 2020 from EnergySolutions LLC Bear Creek Operations to Waste
Control Specialist Texas Disposal Site.

Notae 2: Thirty shipments were made in 2020 from EnergySolutions-San Onofre to EnergySolutions Clive Utah
Disposal Site.

B. IRRADIATED FUEL SHIPMENTS (Dlsposltion)

Number of Shipments Mode of Transportation Destination

None No shipments were made in 2020 N/A

C. DEWATERING

Number of Containers Solidification Agent
None , N/A

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

L
1) Changes made to the Process Control Program; There were no changes made that impacted the Process
Control Program in 2020.

2) References:
a. Units 1, 2 & 3 Licensee Controlled Specification Section 5.7.1.3
b. Procedure SDS-WM1-PCD-0018, Radwaste Process Control Program.
c. Procedure SDS-CH2-PCD-1005, Annual Radioactive Efflusnt Release Report
d. Regulatory Guide 1.21, Rev. 1. June 1974
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SAN ONOFRE NUCLEAR GENERATING STATION
SECTION F. APPLICABLE LIMITS

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

following equation:

e % Applicable Limit (%MPC)

where: Rel Rats

XQ

1E+6

L4 MPCeﬂ'

where: F,

n
MPC,

e % Applicable Limit (% ECL)

where: Rel Rate

XQ
1E+6

e ECLesr

where: F,

ECL

Rel Rate) (X/Q) (100
MPCa* (1E+6)

total microcuries 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.

conversion from m3 to cc

1

>
S MPC,

fractional concentration of the it" 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 I, Column 1.

(Re! Rate) (X/Q) (100)
ECLen* (1E+6)

total microcuries 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-06 sec/m3; the annual average atmospheric dispersion defined in
the ODCM.

conversion from m? to cc

1
E
<1 ECL,

fractional concentration of the it 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

Effluent Concentration Limit (ECL) of the it radionuclide from 10 CFR
20 (20.1001-20.2402), Appendix B, Table 2, Column 1.
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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 (%MPC)

whare: Dil Conc

MPCesr

where: F,

MPC,

% Applicable Limit (% ECL)

where: Dil Conc

ECL.sr

where: F,

ECL,

(Dil Cong) (100)
MPCes

total microcuries released in each category and each quarter divided by
the total volume released (sum of Sections E and F in Table 2A); the
value in Sections A.2, B.2, and C.2 of Table 2A, uCi/ml.

1
F
=1 MPC,

fractional concentration of the it radionuclide obtained by dividing the

activity (curies) for each radionuclide, G, by the sum of all the isotopic
activity, Cr.

total number of radionuclides identified

Maximum Permissible Concsntration (MPC) of the it"radionuclide from
10 CFR 20 (20.1-20.602), Appendix B, Table li, Column 2.

(Dil Conc) (100}
ECLen

total microcuries released in each category and each quarter divided by
the total volume released (sum of Sections E and F in Table 24); the
value in Sections A.2, B.2, and C.2 of Table 2A, pCi/ml.

1
n Fl
=1 ECL,

fractional concentration of the it 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

Effluent Concentration Limit (ECL) of the it radionuclide from 10 CFR
20 (20.1001-20.2402), Appendix B, Table 2, Column 2.
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SECTION F. APPLICABLE LIMITS (Continued)

APPENDIX A

GASEOQUS EFFLUENTS — APPLICABLE LIMITS

A.

B.

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 II, 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 unit) to areas at and beyond the site boundary shall be limited to the
following values:

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

2. During any calendar year: <10 mrad for gamma radiation and
< 20 mrad for beta radiation.

The dose to a Member of the Public from iodines, tritium, and radionuclides in particulate form with half-lives
greater than eight days in gaseous effluents released from SONGS (per unit) 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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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 II, Column 2 for radionuclides other than dissolved or entrained
gases. For dissolved or entrained noble gases, the concentration is limited to 2.00E-04 puCi/mi.

B. Table 2D lists the doses duse to liquid releases. The doss commitment to a Member of the Public from
radioactive materials in liquid effluents released from SONGS (per unit) 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 - continuous releases are:

(1) Fanflow rate

(2) Calibration

(3) Counting

(4) Sampling

(5) Differential pressure drop
(6) Filter Digestion '
(7) Plateout

Sources of error for liquid effluents - batch releases are:

} Tank volume

) Calibration

) Counting

) Sampling

) Release Flowrate

) Dilution Flowrate

(7) Sample Preparation [H3, GA]

Sources of error for liquid effluents - continuous releases are: -

Calibration
' Counting
Sampling
Release Flowrate
Dilution flow rate
Sample Preparation [H3, GA]

1
2
3
4
5
6

P
N T e i e

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

2 2 2 2
Total Error = \/01 +O0, +O3 ---Oj

Where: Error is the 1 Sigma error associated with each process.
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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

Each portion of each category is footnoted to briefly describe each maximum individual dose presented.
The doses for each category are derived as follows:

A. Categories 1 and 2 are calculated using the ODCM methodology. In addition, this data is presented in
Table 2D.

B. Categories 3, 4, and 5 ars calculated utilizing NRCDose3, NUREG-0133 methodology, and historical
meteorology. Table |E of (Gaseous Effluents, Section B) lists data similar to categories 3, 4, and 5
using methods described in the ODCM and historical metsorology (X/Q).

C. Category 6 presents direct dose data measured by TLD dosimeters.
For individuals 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 (e.g., via highway I-5), the residency time is considered negligible and
hence the dose is "0."
Table 2 in Section H presents the percent of Applicable Limits for each dose presented in Table 1.

' ODCM Figures 1-2 and 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) N 5)
Whole Body 5.55E-04 6.63E-03 4,89E-03 1.78E-02 | 2.99E-02
6) 7) 8) 9) 10)
Organ 3.07E-03 2.24E-02 1.90E-02 1.43E-01 1.73E-01
AIRBORNE EFFLUENTS | 11) 12) 13) 14) 15)
g, lodnes, and 129E-04 | 255E04 | 120E04 | B3ED5 | 577EM
-Particulates
NOBLE GASES ™ 16) 17) 18) 19) 20)
Gamma 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
21) 2) 23) 24) 25)
Beta 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
26) 27) 28) 29) 30)
DIRECT RADIATION ND ND ND " ND ND

© ®©® N o o A~ w N~

N e |

_
N

-
w

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 airbome effluent are in units of mrad, reflecting the air dose

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

This value was calculated using the methodology of the ODCM.

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.

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

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

This value was calculated using the methodology of the ODCM; the Bone received the maximum dose.
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. This value was calculated using the methodology of the ODCM; the Bone recsived the maximum dose.

. The maximum organ dose was to a Teen’s Skin and was located in the WNW sector. This was calculated using
the assumptions of USNRC NUREG-0133.

. The maximum organ dose was to a Teen’s Whole Body and was located in the WNW sector. This was
calculated using the assumptions of USNRC NUREG-0133.

. The maximum organ dose was fo a Teen’s Skin and was located in the NW sector. This was calculated using
the assumptions of USNRC NUREG-0133.




14.
15.

16.
17.
18.
19.
. No noble gas radioactive effluent releases occurred during this year.
21,
. No noble gas radioactive effluent releases occurred during this quarter.
23.
24,
25,

28.

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020
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The maximum organ dose was to a Teen's Whole Body and was located in the WNW sector. This was

calculated using the assumptions of USNRC NUREG-0133.

The maximum organ dose was to a Teen's Skin and was located in the WNW sector. This was calculated using
the assumptions of USNRC NUREG-0133.

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

TLD doses reported as Not Detected per ANSI/HPS N13.37-2014 are reported in the 2020 SONGS AREQR, Net
dose per ODCM section 3.4.1.2 would be 0.13 mrem based on 300 hours per year occupancy at the seawalll
(WNW sector).

TLD doses reported as Not Detected per ANSI/HPS N13.37-2014 are reported in the 2020 SONGS AREOR. Net
dose per ODCM section 3.4.1.2 would be 0.18 mrem based on 300 hours per year occupancy at the seawall
(WNW sector). ‘

TLD doses reported as Not Detected per ANSI/HPS N13.37-2014 are reported in the 2020 SONGS AREOR. Net
dose per ODCM section 3.4.1.2 would be 0.16 mrem based on 300 hours per year occupancy at the seawall
(WNW sector).

TLD doses reported as Not Detected per ANSI/HPS N13.37-2014 are reported in the 2020 SONGS AREOR. Net
dose per ODCM section 3.4.1.2 would be 0.13 mrem based on 300 hours per year occupancy at the seawall
(WNW sector). TLDs 55 and 56 were removed from their stations by an unknown external action during 4
quarter 2020. The 4Q20 dose for TLD 55 was estimated based on the average of the first three quarters.

TLD dosss reported as Not Detected per ANSIHPS N13.37-2014 are reported in the 2020 SONGS ARECR. Net
dose per ODCM section 3.4.1.2 would be 0.60 mrem based on 300 hours per year occupancy at the seawall
(WNW sector). TLDs 55 and 56 were removed from their stations by an unknown extemal action during 4t
quarter 2020. The 4Q20 dose for TLD 55 was estimated based on the average of the first three quarters.

NOTE: The SONGS ODCM currently provides methodology for calculating direct radiation doses by subtracting

background TLD results (5-50 miles from the site) from the indicator results. SONGS has adopted ANSI/HPS

N13.37-2014 methodology for determining facility related dose to a Member of the Public in the AREOR; this

methodology has been endorsed by RG-4.13 Rev. 2 for evaluating dose to the public in the unrestricted area.
For 2020, the reported dose is Not Detected (ND) based on the AREOR procedure. The doses calculated per
the ODCM net-dose methodology are provided as footnotes to Table 1.
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TABLE 2
Percent Applicable Limit
First Second Third Fourth

SOURCE Quarter Quarter Quarter Quarter Year
LIQUID EFFLUENTS

Whole Body 1.85E-02 2.21E-01 1.63E-01 5.93E-01 4,98E-01

Organ 3.07E02 2.24E-01 1.90E-01 1.43E+00 8.67E-01
AIRBORNE EFFLUENTS

Trifium, lodines, and 8 62E-04 170E03 | 7.99E04 | 5.59E-04 1.90E-03

Particulates
NOBLE GASES

Gamma 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Beta 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

NOTE: Direct Radiation is not specifically addressed in the 10 CFR 50 Appendix | Limits.
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SECTION I. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

Three separate revisions were made to the SONGS ODCM in 2020. These changes are described below and the
complete ODCM Rev 16 is included as an aftachment to the ARERR submittal with revision bars and dates included
for each revision in 2020.

Revislon 14 (Effective: February 4, 2020)
This incorporates the following:
¢ Revises the typical Condensate Monitor Tank radioactive liquid batch release flowrate from 100 gallons per
minute per pump to 120 gallons per minute per pump.
o Revises the maximum radioactive liquid tank batch release flowrate administrative limit from less than
95 gallons per minute to less than 110 gallons per minute.

Revislon 15 (Effective: August 10, 2020) '
This revision is in response to relocating the applicable Technical Specifications to Licensee Controlled
Specifications in accordance with an NRC approved License Amendment.and incorporates the following:
e Re-introduces the Radioactive Waste Secondary Tanks (T057/T058) as effluent release points.
e Eliminates the administrative maximum release flowrate based on actual pump flowrates that are controlled
by station procedures and will not adversely impact site dose results.
¢ Updates Controlling Location Factors in Table 2-6 based on the most recent Land Use Census.
Updates Ri Tables in Appendix A based on the most recent Land Use Census.
¢ Revises the Technical Specification references to the new LCS references.

Revision 16 (Effective: November 30, 2020)
This revision incorporates the following: )
¢ Eliminates Noble Gas monitoring requirements.
Removes the requirements related to short half-life isotopes, including 1-131.
Removes requirements for concurrent meteorology.
Adds Nickel 63 analysis requirements as they are a major isotope in station Part 61 analysis results.
Modifies dose for the Unit 1 Outfall.
Removes drinking water as an ODCM required monitoring parameter.
Revises the former Spent Resin Waste Handling process.

e © o o o o

Each change was evaluated and approved according to the requirements in the ODCM and Licensee Controlled
Specifications.
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Changes due to the Land Use Census

The Land Use Census (LUC) for 2020 identified the same critical receptor locations and occupancy factors that wers
identified in the 2019 LUC. The Dose Assessment for the 2020 LUC was performed using the NRCDoss3/GASPAR ||
program which includes some differences from the PARTS code used fo caiculate Controlling Location Factors

(CLFs) previously. Therefore, the updated CLF table is reported per ODCM 5.2.1 and will be incorporated in the next

feasible revision to the ODCM.
TABLE 2-6
UNITS 283 CONTROLLING LOCATION FACTORS!
2 kRiWk
Radionuclide | mrem/yr per uCifsec Use:

H-3 1.59E-03 San Onofre Recreational Beach (SORB, R-P3)
Mn-54 1.45E+01 San Onofre Recreational Beach (SORB, R-Q5)
Co-58 5.50E+00 San Onofre Recreational Beach (SORB, R-Q5)
Co-60 1.84E+02 San Onofre Recreational Beach (SORB, R-Q5)
Ni-63 1.63E+01 Cotton Point Gardens (G-3)

Zn-65 8.16E+00 San Onofre Recreational Beach (SORB, R-Q5)
Sr-90 7.75E+02 Cotton Point Gardens (G-3)

Cs-134 5.53E+01 San Onofre Recreational Beach (SORB, R-Q5)
Cs-137 8.21E+01 San Onofre Recreational Beach (SORB, R-Q5)
Ce-144 2.96E+01 San Onofre Recreational Beach (SORB, R-P3)

' These values to be used in manual calculations are the maximum 3 «R«Wi for all locations

based on the most restrictive age group.
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SECTION J. CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

Changes to the Liquid Radioactive Waste Treatment System

The 2018 ARERR for SONGS described changes to the Liquid Radioactive Waste Processing (LRWP) System that
added a standalone skid. This skid is a single-pass, non-sluiceable design using disposable canisters that is used for
processing liquid wastes throughout the Decommissioning and Dismantlement (D&D) process. The original design of
this system used two receiving tanks (T075 and T076) each with 25,000 gallons capacity.

In 2020, the system was modified to improve the sfficiency of liquid radwaste releases by adding two larger capacity
tanks for batch releases, the Secondary Radwaste Tanks (T057 and T058), each capable of holding 120,000 gallons.
The pump associated with these tanks has a higher capacity for recirculation, sampling, and batch release of
processed liquid radwaste. This change does not affect the total quantity of liquid waste to be processed and
released, the predicted nuclide concentrations in the processed waste, or the worker doses.

The Secondary Radwaste Tanks were at one time included in the SONGS ODCM and station procedures as batch
release points for liquid radwaste. They were removed as a result of the transition from operation to decommissioning
at SONGS. The reintroduction of these tanks also required modification of the LRWP System by adding an additional
outlet valve and piping to allow the effluent of the processing skid to be delivered directly to the Secondary Radwaste
Tanks. These modifications were performed using the site’s design control process which included review in
accordance with 10 CFR 50.59.

The change incorporated some existing plant equipment which was previously used for the same purpose and
included:

+  Radiation monitor 2/3RE-7813 has been maintained and remains in service.
+  Valve 2/3HV-7642 (AOV) which is used to automatically close to terminate a release if a high radiation
signal is recsived.
+  Valve 2HV-7644 (AOV) which is used to automatically close based on low dilution pump flow.
.= Existing piping for the Unit 2 Outfall release path remains in place.

The evaluation of the LRWP skid in 2018 assumed that releases would occur using T075 and T076 as the source
and assumed one tank release per week at 25,000 gallons per tank. The evaluated change for including T057 and
T058 as the source with two tank releases per month at 120,000 gallons per tank. The evaluation, described below in
more detail, adequately demonstrated that the resulting estimated dose impact remains below the regulatory limits.

Dose estimate calculations were performed using T057 and T058 tank volumes, maximum pump flowrate, current
minimum dilution requirements, and the maximum decay corrected concentration from the last valid sample of any
liquid radwaste source, including the Spent Fuel Pools. Source terms used for the evaluation are shown in Table A
for the radwaste source containing the highest activity and Table B for Spent Fuel Pool. The source term for
radwaste sources includes a decontamination factor (DF) to reduce the total gamma isotope concentration to 2.00E-5
uCi/ml, consistent with requirements for batch releases of liquid radwaste at SONGS. Tritium was reduced from the
highest concentration based on dilution with the next highest concentration source. No reduction was made to the
Spent Fuel Pool source term, because the current concentrations resulted in gamma activities < 2.00E-5 pCi/ml.
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Table A: Maximum Radwaste Inventory Concentrations

- Nudlide Act uCi/mL, ACt nci/fl

R | (Déca"ed) ~(DF. Adjusted)
H-3 1.286E-01 7.641E-02
Mn-54 | 5.836E-09 1.842E-09
Co-57 | 4.764E-10 1.504E-10
Co-60 | 3.003E-05 9.481E-06
Sb-125 | 3.913E-06 1.235€-06
Cs-134 | 1.320E-06 4.168E-07
Cs-137 | 2.808E-05 8.864E-06
Kr-85 1.536E-03 1.536E-03

< Total” 7| ;1302E-01 [ .7.797E-02:%

Table B: Spent Fuel Pool Source Term

”Nucllde By .5-Act u,CI/mh ¢
2 35r 2 | (Dedayed) - )
H-3 3.390E-02
Co-60 2.108E-06
Sb-125 2.602E-06
Cs-134 5.372£-07
Cs-137 1.411€-05
- 2¢Total -] 31392E-024

Projected doses were calculated using methodology specified in the SONGS ODCM with the conservative
assumptions summarized in Table C.

Table C: Inputs used for Dose Estimates

IAput. % T Valug. =, | Basislnotes . rT Lt i e eiais e i

Max Waste Flow 160 gpm Maximum waste flow rate set greater than pump capacr(y.

Min. Dilution Flow 7,000 gpm Minimum dilution flow set at minimum output for a single dilution pump
(though two pumps are required for actual releases).

Release Volume (per | 120,000 gal | Maximum tank volume used (though actual release volumes will be

tank) approximately 100,000 gallons).

Administrative Factor | 0.75 Minimum Administrative Factor (AF) to facilitate release.

Concentrations per nuclide | Adjusted to a total gamma value of 2.0E-5 to simulate radwaste
processing. (This represents the minimum reduction that is allowed for
release.)

The highest dose per tank was used from either the Radwaste inventory or the Spent Fusl Pool inventory, as
applicable. Table D shows calculations for dose projection based on two tank releases per month, six tank releases
per quarter, and a total of eight tanks released (based on 800,000 gallons in inventory) for a year.
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Table D: Projected Dose Summary

G- Montht® HE - Fr, T VDdse Ta ] .7 'Month Dose.kimit e < | 7% % Month.Limit ;-
Whole Body, mrem 7.76E-02 1 7.76%
Organ, mrem 1.91E-01 3.3 5.79%

edier Quarterzts b w70 Dose. . Tye L1 QuarterDose Limit 5[z % Quarter Limit. .,
Whole Body, mrem 2.33E-01 3 7.76%
Qrgan, mrem « 5.73E-01 ~ 10 5.73%

o ESANNUER S T T e Doseis < g vARMTal Dose.Liit : 7] s % S Annual Limit 5,
Whole Body, mrem 3.10E-01 6 5.17%
'‘Organ, mrem 7.64E-01 20 3.82%

1 Based on 2 tanks per month and the highest dose for either SFP or Radwaste inventory.

2 Based on § tanks per quarter and the highest dose result for elther SFP or Radwaste inventory.

3 Based on B tank releases total (800,000 galions released), including current Radwasts inventory and one half the volume of each spent fusl
pool.

The analysis demonstrated that the changes to the LRWP System made in 2020 met the requirements of the
SONGS ODCM and 10 CFR 50 Appendix .

Comparison of Projected Doses to SONGS Licensing Basls

The Defueled Safety Analysis Report (DSAR) for SONGS had previously contained estimated annual doses
associated with liquid radwaste discharges. These values, however, were reflective of operational conditions such as
a dilution flow of 800,000 gpm circulating water system flow and other different assumptions for exposure pathway
that were no longer applicable. Since these estimated values were not reflective of the current projected doses, they
were deleted from the DSAR in 2020. Comparison of the values in Table D to these obsolete values would not be
meaningful, but rather the values in Table D conservatively establish accurate projected doses for the current plant
conditions.

Comparison of Actual 2020 Liquid Doses to Historical Liquid Doses i

A comparison o historical liquid release annual dosss from annual effluent reports (ARERRS) since 2005 is
presented in Table E and Figure 1, below. This table includes the percent of ODCM annual liquid effiuent dose limit
(6 mrem to the whole body and 20 mrem to any organ for two units). The projected annual dose has besn included at
the bottom of Table E. The data from 2005-2012 include releases during plant power opseration while data from 2013
onward include only releases following final plant shutdown. The data demonstrate that annual doses due to liquid
effluent releases did not change significantly from the doses calculated during plant operation. The doses are a very
small fraction of the limits in the ODCM based on 10 CFR 50, Appendix I.

Additionally, the ODCM requires the radwaste system to be functional and used to reduce radioactive materials in
liquid wastes when the dose would exceed 0.06 mrem total body and 0.2 mrem to any organ over a 31-day period;
annual doses do not reach that threshold, without considering the smaller 31-day doses. Therefore, current liquid
releases remain ALARA.
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Table E: Historical Liquid Doses from SONGS ARERRs.

’ Year Total Body MaxOrgan - | Critical
Dose (mrem) % Limit Dose (mrem) % Limit Organ
2005 | . -3.22E02 0.54% 7.12E-02 0.36% | GI-LLI _
2006 9.15E-04 0.02% 1.20E-03 0.006% | Liver
2007 4.83E-03 0.08% 1.35E-02 0.07% | GI-LLI
2008 2.61E03 0.04% 112602 - | 0.06% | GI-LLI
2009 2.16E-03 0.04% 548E-03 0.03% | GI-LLI
2010 1.96E-03 0.03% 4.56E-03 0.02% | GI-LLI
2011 2.02E-03 0.03% 2.85E-03 0.01% | GI-LLI
2012 4.75E-03 0.08% 283E02 | 0.14% | GI-LLI
2013 7.90E-03 0.13% 3.61E-02 0.18% | GI-LLI
2014 2.27E-03 0.04% 3.65E-03 0.02% | GI-LLI
2015 2.85E-04 0.005% 3.72E-04 0.002% | Liver
2016 1.59E-04 0.003% 242E-04 0.001% | Liver
2017 0.00E+00 0.000% 0.00E+00 0.000% | N/A
2018 2.67E-03 0.04% 3.81E-03 10.02% | Liver
2019 1.07E-04 0.002% 1.57E-04 0.001% | Liver
2020 2.99E-02 0.50% 1.73E-01 0.87% | Bone
Predicted-| . 310E-01:+ {> - -5:2% |3~ 7.64E-01 .| .3.82% | GILLI -
‘ L e
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Figure 1: Doses dus to Liquid Effluents from SONGS 2005-2020 ARERRs with ODCM Limits shown for two units.
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SECTION K. MISCELLANEOUS

ABNORMAL RELEASES

There were no abnormal releases from SONGS in 2020.
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SECTION K. MISCELLANEOUS (Continued)
EFFLUENT MONITORING INSTRUMENTS OUT OF SERVICE GREATER THAN 30 DAYS

January 1, 2020 - December 31, 2020

Instrument Inoperability Period Inoperability Cause Explanation
Sample flow was found to be lower than
2/3RE-7813 Liquid required which resulted in the need to
sad\.r:aste Radiation change the flow restricting orifice. The
onitor Flow indicator switch issue | time out of service was due to design,
FE7643 Process Flow | 2212020551200 | o i comple flowissue | installation, and testing of the revised
2/3FISL-D7813 Sample configuration. No liquid radwaste
flow indicator discharges were made while monitor
was non-Functional.
Temperature indication was not working
correctly due to an issue with toggle
switches on the controller cards of
3RE-7828 Unit 3 Heat Trace over- multiple heat trace circuits. The affected
Containment Purge 5/4/2020-6/15/2020 temperature indication heat trace controllers continued to
Radiation Monitor P provide heating to lines and only

temperature indication was affected.
This issus required locating and
testing/refurbishing replacement cards.
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SECTION K. MISCELLANEOUS (Continued)
ONSITE GROUND WATER SAMPLES

In 2007, the Nuclear Energy Institute (NE!) established a standard for. monitoring and reporting radioactive isotopes
in groundwater fitlted NEI Groundwater Protection Initiative, NEI 07-07. It has been established that there is no
drinking water pathway for groundwater undemeath 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. The Groundwater Monitoring Wells that are in the Groundwater
Protection [nitiative are NIA-1, NIA-2, NIA-12, NIA-13, PA-1, PA-2, PA-3, PA4, OCA-1, OCA-2, and OCA-3. These
wells are sampled on a quarterly basis.

Groundwater sample data indicated the presence of low, but detectable levels of tritium in shallow ground water in
the area formerly occupied by Unit 1 known as the North Industrial Area (NIA). The concentrations of tritium are well
below regulatory limits.

Low tritium concentrations have historically been found in the shallow ground water situated betwesn the former Unit
1 Containment and Fuel Handling Building, extending 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. Results from 2020 show no detectible trittum or gamma activity in groundwater samples.

The site continues to sample and analyze the groundwater monitoring wells in accordance with the site's
Groundwater Monitoring Program. In addition, the site samples, analyzes and documents other groundwater wells
that are identified as investigatory wells. The groundwater investigatory wells analysis results are documented in this
report. The groundwater investigatory wells are identified as NIA-3 through NIA-7, NIA-10, NIA-11, NIA-14, and NIA-
15.

\
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SECTION K. MISCELLANEOUS (Continued)

ONSITE GROUND WATER SAMPLES

January 1, 2020 — December 31, 2020

Location Sample Date Tntlu?c,?lclztlvlty Gamn;%ﬁ]cﬁvlty
GW-NIA-1 03/20/20 <MDC N/A
GW-NIA-1 05/06/20 <MDC N/A
GW-NIA-1 09/03/20 <MDC N/A
GW-NIA-1 10/28/20 <MDC N/A
GW-NIA-2 02/27/20 <MDC N/A
GW-NIA-2 04/30/20 <MDC N/A
GW-NIA-2 09/03/20 <MDC N/A
GW-NIA-2 10/29/20 <MDC N/A
GW-NIA-12 02/27/20 <MDC N/A
GW-NIA-12 04/30/20 <MDC N/A
GW-NIA-12 09/08/20 <MDC N/A
GW-NIA-12 10/29/20 <MDC N/A
GW-NIA-13 02/27/20 <MDC N/A
GW-NIA-13 05/06/20 <MDC N/A
GW-NIA-13 09/09/20 <MDC N/A
GW-NIA-13 10/28/20 <MDC N/A
GW-OCA-1 02/13/20 <MDC N/A
GW-OCA-1 04/29/20 <MDC N/A
GW-OCA-1 09/02/20 <MDC N/A
GW-OCA-1 11/04/20 <MDC N/A
GW-OCA-2 02/10/20 <MDC N/A
GW-OCA-2 04/27/20 <MDC N/A
GW-OCA-2 08/31/20 <MDC N/A
GW-OCA-2 10/26/20 <MDC N/A
GW-OCA-3 02/06/20 <MDC N/A
GW-OCA-3 04/23/20 <MDC N/A
GW-OCA-3 08/24/20 <MDC N/A
GW-OCA-3 10/22/20 <MDC N/A
GW-PA-1 03/09/20 <MDC <MDC
GW-PA-1 06/03/20 <MDC <MDC
GW-PA-1 07/29/20 <MDC <MDC
GW-PA-1 10/112/20 <MDC <MDC
GW-PA-2 03/09/20 <MDC <MDC
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Locatlon Sample Date Trmm:CAu?t ity Gamn;%ﬁlcﬂvlty

GW-PA-2 06/03/20 <MDC <MDC

GW-PA-2 07/29/20 <MDC <MDC

GW-PA-2 10/12/20 <MDC <MDC

GW-PA-3 03/20/20 <MDC <MDC

GW-PA-3 06/10/20 <MDC <MDC

GW-PA-3 08/19/20 <MDC <MDC

GW-PA-3 10/14/20 <MDC <MDC

GW-PA4 03/02/20 <MDC <MDC

GW-PA4 06/11/20 <MDC <MDC

GW-PA4 08/20/20 <MDC <MDC

GW-PA4 10/15/20 <MDC <MDC

NIA-3 05/07/20 <MDC N/A

NIA4 05/14/20 <MDC N/A

NIA-5 05/13/20 <MDC N/A

NIA-6 05/14/20 <MDC N/A

NIA-7 05/13/20 <MDC N/A

NIA-10 05/11/20 <MDC N/A

NIA-11 05/11/20 <MDC N/A

NIA-14 05/27/20 <MDC N/A

NIA-15 05/27/20 <MDC N/A
GW-0OCA = Wells installed in the Owner Controlled Area to implement the Ground Water Protection

[nitiative.
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 = Temporary investigation wells installed in the North Industrial Area.
a priori LLD = H-3: 3000 pCifl

= Gross Beta: 4.0 pCill
= Gross Alpha: 3.0 pCil

Values above MDC are reported as calculated

The Beta and Alpha reported are of natural origin and not from plant operation based on the laboratory analyses.
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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 1.11E-01

b.  Percent ODCM Specification Limit % 4.43E-01
2. Limiting Organ

a.  Organ Dose (All except thyroid) (Bone) mrem 1.73E-01

b.  Percent ODCM Specification Limit % 6.93E-01
3. Thyroid

a.  Thyroid Dose mrem 2.22E-03

b.  Percent ODCM Specification Limit % 2.96E-03

NOTE: The 40 CFR 190 dose determination above used TLD dose of 0.0 mrem based on annual dose determination
of Not Detected shown in Table 1 on page 27. If using the net dose methodology from the ODCM, Total Body dose
would be 6.0E-01 mrem.
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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 hers, separately from tables 1, 1A,
1C, 1E, 2 and 40 CFR 190 Table 1.

Calculated C-14 production, CYEFPY() e

2020 Unit capacity factors Bg : 8

Fraction release of produced C-14 to atmosphere 0.98

C-14 chemical form fraction assumed Organic =080

inorganic  =0.20

. U2=0

C-14 curies released to atmosphere U3 =0

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

(1) Effective Full Power Year

NOTE: Units have been shut down 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 1.05E+01 curies of which noble gases were 0.00E+00 curies,
particulates were 2.39E-05 curies, iodines were 0.00E+00 curies, and tritium was 1.05E+01 curies.

The radiation doses from gaseous releases were: (a) gamma air dose: 0.00E+00 mrad at the site boundary, (b)
beta air dose: 0.00E+00 mrad at the site boundary, (c) organ dose (Teen - Skin): 5.77E-04 mrem at the highest
receptor.

Airborme carbon-14 release was projected at 0.00E+00 curies due to the fact that both Units 2 and 3 have been
permanently shut down since January 2012.

Liquid releasss totaled 2.43E+01 curies of which particulates were 2.61E-02 curies, iodines were 0.00E+00
curigs, tritium was 2.43E+01 curies, and noble gases were 0.00E+00 curies.

The radiation doses from liquid releases were: (a) total body: 2.93E-02 mrem, (b) limiting organ (Bons):
1.73E-01 mrem.

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

A total of 36 shipments of solid radioactive waste were made from SONGS in 2020 via rail, Type A Cask, and
tractor trailer transportation modes. These shipments included 1.85E+03 m3 (predominantly Dry Active Waste by
volums) and 5.99E+3 Ci (predominantly Irradiated Components by activity).

The results of samples taken from on-site ground water wells in support of the Industry Ground Water Protsction
Initiative are reported in Section K. No groundwater samples in 2020 indicated detectible concentrations of
tritium or gamma emitting nuclides. The ground water beneath SONGS is not a source of drinking water. On
April 28, 2015, the extraction pumps were secured to evaluate the impact of groundwater extraction. There were
no groundwater or dewatering well effluent discharges from the site during 2020. The site continues to sample,
analyze, and document the results of the groundwater monitoring wells in accordance with the site's
Groundwater Monitoring Program.

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



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2020
METEOROLOGY
METEOROLOGY

The Offsite Dose Calculation Manual (S0123-ODCM, Ref.2.2.14) has required the use of concurrent meteorology
since its inception. This is appropriate and reasonable for an operating reactor site that performs intermittent and
varied releases, specifically batch waste gas releases and containment ventilation.

Units 2 and 3 ceased commercial operation in January 2012. Fuel was removed from both reactors and placed in the
Spent Fuel Pools. The Gaseous Radwaste System (GRWS) was removed from service in November 2015.
Containment ventilation operation was changed in 2018 to establish the containment ventilation as a continuous
release pathway. Therefore, gaseous batch releases are no longer performed. All gaseous releases are now
continuous.

Based on the guidance provided in Regulatory Guide 1.111 and NUREG-0133 and considering current station
conditions, it is reasonable and acceptable to utilize historical meteorology rather than concurrent meteorology. To
support this change, an evaluation of SONGS historical meteorology was performed, along with an independent
evaluation of the need for concurrent meteorology. The results of those evaluations support the removal of
concurrent meteorology requirements from the ODCM (Ref.2.2.14).

Since the weather pattemns have not substantially changed and the deposition and dispersion coefficients have been
updated with recent data, and batch releases are no longer performed at SONGS, the use of historical meteorology
is the preferred method for determining offsite dose. As such, the meteorological tower is no longer needed for the
purpose of routine release calculations.

Altemate Meteorology Data

In the case of an event having the potential of a radiological release during decommissioning, it is prudent to have
some method for determining actual meteorological conditions to ensure accurate calculations. Additionally, the
historical weather will be evaiuated over time to ensure conditions do not significantly change. In order to meet these
two conditions, altemate local sources of weather data were evaluated. The weather station with the most favorable
data as compared to SONGS was found to be KNXF, Mcolf Camp Pendleton (Red Beach) Airport; this station has
similar elevation and distance to the shoreline. The data from the two stations tracked reasonably well and it has
been concluded that this other station can be used for alternate weather data in the future.



ENCLOSURE 2

Description of Changes to the Offsite Dose Calculation Manual Sections During 2020



During 2020, three revisions were made to the SONGS ODCM (S0123-ODCM) along with two revisions to ODCM
Appendix A. There was no revision of ODCM Appendix B during 2020. The summary descriptions below are
excerpted from the referenced ODCM revisions.

Revision 14 (Effective: February 4, 2020)
This revision is in response to AR 0120-34322 and incorporates the following:
o Revises the typical Condensate Monitor Tank radioactive liquid batch release flowrate from 100 gallons per

minute per pump to 120 gallons per minute per pump.
o Revises the maximum radioactive liquid tank batch release flowrate administrative limit from less than

95 gallons per minute to less than 110 gallons per minute.

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

A Addition
D Deletion
F Editorial/Format change
R Revision
PAGE DESCRIPTION OF CHANGE REASON
F

Cover | Updated revision number and effective date.

1-13 | Revised Condensate Monitor Tank Release rate from 100 gpm to 120 gpm. R

1-13 | Revised administrative release rate limit from 95 gpm to 110 gpm.

Page 1-13 was also changed in Revision 15 of the ODCM. The version of this page from Revision 14 of the ODCM is
attached because the later change in Rev. 15 affected the same text that was changed in Rev. 14.



Revision 15 (Effective: August 10, 2020)
This revision is in response converting site Technical Specifications to Licensee Controlled Specifications and in
response to AR 0120-34322. It incorporates the following:

Re-introduces the Radioactive Waste Secondary Tanks (T057/T058) as effluent release points.

¢ Eliminates the administrative maximum release flowrate which is only slightly conservative based on actual

pump flowrates, is controlled by station procedures, and will not adversely impact site dose results.
o Updates Controlling Location Factors in Table 2-6 based on the most recent Land Use Census.

e Updates Ri Tables In Appendix A based on the most recent Land Use Census.
» Revises the Technical Specification references to the new LCS references

PAGE DESCRIPTION OF CHANGE REASON
Cover | Updated revision number and effective date. F
1-2 Added Radioactive Waste Secondary Tanks (T057/T058) and other tanks identified in A
station procedures to Table 1-1 A NOTE.
::_S Changed Technical Specification reference to Licensee Controlled Specification. R
1-13 | Added Radioactive Waste Secondary Tank =160 gpm to factor R discussion. A
Removed administrative release rate limit D
Deleted *(per pump)” instances D
32 Changed Technical Specification reference to Licensee Controlied Specification. R
2-15 | Changed bottom bullet from “(X/Q), 7.2E-8 sec/m? to read *(D/Q), 7.2E-8 m2* for NIA R
2-22 | Updated Controlling Location Factors based on the most recent Land Use Census R
31 Changed Spegcification 2.4.1 t0 2.3.1 R
3-2 Changed Specification 6.9.1 t0 5.7.1 R
4-19 | Added "Radioactive Waste Secondary Tank(s)" to the flow chart A
51 Changed Technical Specification reference to Licensee Controlled Specification R
Deleted reference to Unit 1 Permanently Defueled Technical Specification D6.9.1 D
5-2 Changed Technical Specification reference to Licensee Controlled Specification R
Deleted reference to Unit 1 Permanently Defueled Technical Specification D6.9.1 D
511 Changed Technical Specification reference to Licensee Controlled Specification R
Deleted reference to Unit 1 Permanently Defueled Technical Specification D6.9.1 D
Changed Specification 5.1 to 5.1.1 R
5-16 R
5-17 | Changed Technical Specification to Regulatory Guidance
519
App A | Updated Ri Tables based on the most recent Land Use Census. R

Page 2-22 is included as a separate attachment because this page was significantly changed in both Revisions 15

and 16.

ODCM Appendix A Revision 14 is included as a separate attachment because it was fully revised as both Revision
14 and Revision 15 during 2020.

All other changes from ODCM Rev. 15 are shown as change bars in the attached Rev. 16.




Revislon 16 (Effective: November 30, 2020)
This revision incorporates the following:

Eliminates Noble Gas monitoring requirements

Removes the requirements related to short half-life isotopes, including 1-131

Removes requirements for concurrent meteorology

Adds Nickel 63 analysis requirements as they are a major isotope in station Part 61 analysis results
Modifies dose for the Unit 1 Quffall

Removes drinking water as an ODCM required monitoring parameter

Replaces former Spent Resin Waste Handling process with new SDS process

See attached ODCM Rev. 16 for Description of Changes table.

ODCM Appendix A Rev. 15 and ODCM Appendix B Rev. 8 are included as separate enclosures.
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November 30, 2020
Mr Doug Bauder

SUBJECT: |, San Onofre Nudlear Generating Station (SONGS) Offsite Dose Calculation
Manual (ODCM} and Appendices: SO123-ODCM Revision 16,
S0123-ODCM-A Revision 15, and SO123-0DCM-B Revision 9

In accordance with Licensee Controlled Specification 5.5.2 1, revisions to the SONGS
Offsite Dose Calculation Manual and Appendices have been prepared and reviewed for your
approval. '

ODCM eflluent screens and evaluations were performed to ensure the site's regulatory
requirements of the Licensee Controlled Specifications and license basis were not
challenged. These changes to the ODCM and Appendices have been documented in the
SDS Electronic Documentation Management System.

This revision incorporates the foflowing:

= Eliminates Noble Gas monilaring requirements .

= Removes the requirements related to short half-life isotopes, including 1-131

= Removes requirements for concurrent meteorology

= Adds Nickel 63 analysis requirements as they are a major isotope in station Part 61
analysis resutts : .

= Modifies dose for the Unit 1 Qutfall

» Removes drinking water as an ODCM required monitoring parameter

+ Replaces former Spent Resin Waste Handling process with new SDS process

None of the changes in these revisions will adversely affect the accuracy or reliability of
effluent dose calculations or set point determinations. Your approval for these revisions is
requested. '

WREMP Spedialist if there are any questions,

Robert L. McGann \
ODCM/REMP Specialist (SDS)

Way ampton
ODCM/REMP Specialist (SDS)

Approved by:

Vice President Decommissioning and Chief Nuclear Officer (SCE)

Aftachment
cc: eDMRM
NRA File



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

A

D
F
R
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Editorial/Format change
Revision
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Deleted Dose — Noble Gas from Table of Contents 2.2

Deleted radio-iodines from Table of Contents 2.3

Deleted Methods of Calculation for Gaseous Effluent Monitor
Setpoints from Table of Contents 2.6

Deleted For Noble Gas from Table of Contents 2.7.1

Deleted radio-iodines, “all” (radioactive materials) and “with half-lives
greater than 8 days” from Table of Contents 2.7.2

Deleted Dose from Noble Gas in Gaseous Effluents from Table of
Contents 2.8.1

Deleted radio-iodines from Table of Contents 2.8.2

Deleted concurrent Meteorology from Table of Contents 2.8.2.2

Deleted Annual Total Thyroid Dose Dtot (T) from Table of Contents
34.13

F
D
D
D
D
D
D
D
D
D
v Deleted dose factors for Noble Gases and Daughters from List of D
Tables, Table 2-4
vii Removed gaseous effluent monitoring instrumentation alarm / trip D
setpoints
1-1 Deleted references to dissolved or entrained noble gases from D
Specification 1.1.1
1-2 Deleted Dissolved and Entrained Gases (gamma emitters) 1-131 and D
Sr-89 from Tables 1-1A and 1-1B
1-2 Added Ni-63 to Tables 1-1A and 1-1B A
1-2 Deleted NOTE for Table 1-1 B D
1-2 Added Unit 2 Turbine Plant Sump to Table 1-1 B A
1-3 Deleted Sr-89 from Table 1-1C D
1-3 Added Ni-63 to Table 1-1C A
1-5 Deleted short half-life isotopes from Note f D
1-11 Deleted Xe-133 and Sr-89 from Equation 1-3 D
1-11 Added Ni-63 to Equation 1-3 A
1-12 Added Ni-63 to Equation 1-4 A
1-12 Deleted Note for D&E gases D
1-13 Deleted reference to Xe-133 from 5.C'y D
1-14 Deleted Xe-133 and Sr-89 from Equation 1-3 D
1-14 Added Ni-63 to Equation 1-3 A
1-15 Added Ni-63 to Equation 1-4 A
1-16 Deleted reference to Xe-133 from JiC'yi D
1-17 Removed reference to either outfall D
1-19 Changed “maximum” waste flow to “average” waste flow R
1-20 Deleted short half-life isotopes from Table 1-4 D
1-20 Added Ni-63 to Table 14 A
1-21 Deleted short half-life isotopes from Table 14 D
2-1 Deleted 2.1.1.a For Noble Gases from Specification 2.1.1 D
2-1 Deleted “all’ (radioactive materials) and “with half-lives greater than D

8 days” from 2.1.1.b and 2.1.1.2
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2-1 Deleted radio-iodines from Specification 2.1.1b and 2.1.1.2 D
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2-9 Removed reference to continuous or batch as all gaseous releases D
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2-13 Deleted Specification 2.8.2.2 Concurrent Meteorology D

2-14 Deleted Table 24 D
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4-8 Deleted Noble Gas Activity Monitors from Table 4-3 D
4-8 Removed previously deleted place holders'from Table 4-3 F
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4-9 Deleted Note 2 and 3 from Table 4-3 D
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4-11 Deleted lodine Sampler Instrumentation from Table 4-4, 1b, and 2b D
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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 Reg. Guide 1.109 and NUREG 0133. In
order to meet release limits, it additionally provides calculations for liquid effluent monitoring
instrumentation alarm/trip setpoints. The environmental section contains the requirements for
‘the radlologlcal enwronmental monltonng program.

Ti720%0]

The ODCM will be malntalned 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. ‘

SO123-ODCM —
Revision 16 N
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1.0 LIQUID EFFLUENTS

i1 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 Il, Column 2.

T72020]

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 resuits 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

Revision 16 8
11/2020 S
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+TABLE1-1

- RADIOACTIVE LIQUID WASTE SAMPLING AND‘ANA’LY‘SIS, PROGRAM

I1 1/2020 I

Lower Limit
.. .. ‘Minimum S -of Detection
Liquid Release Sampling Analysis - Type of Activity (LLD)
‘Type Frequency Frequency ~Analysis (uCi/mI)®
A. BatchWaste - P P ‘Principal Gamma_ 5x107
Released" Each Batch Each Batch Emitters’ - -
P : M - H-3 1x10°°
Each Batch Composite®? : o
: h Gross Alpha 1x107.
P Q - Sr-90 5x10®
Each Batch ‘Composite®? -~ Ni-63 1x10®
Ce Fe-55 ‘ 1x108.
NOTE BATCH RELEASE POINTS: Primary Plant Makeup Storage Ta\nks (T055/56), also

‘known as Spent Fuel Pool Makeup Water Tanks, Miscellaneous Waste Evaporator
Condensate Monitor Tanks (T075/76), Radioactive Waste Secondary Tanks
(TO57/T058) and other tanks identified in station procedures.

B. Continuous D w Phncipal Gamma 5x107
: Release®" Grab Sample .Composite®? Emitters’ e
Unit 2 Turbine
Plant Sump D M H-3 ‘ 1x1 o5
' ~ Grab Sample =~ Composite®? ‘ S
- Gross Alpha 1x107
D Q Sr-90 5x108
Grab Sample Composite®? Ni-63 1x10¢
Fe-55 1x10%
S0123-ODCM
Revision 16.
11/2020
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TABLE 1-1 (Continued)

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum of Detection
Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis (HCi/ml)®
C. Continuous IxW W Principal Gamma 5x107
Release®" Grab Sample Composite®? Emitters”
North 3xW M H-3 1x10°%
Industral Grab Sample Composite®s
AreaYard P P Gross Alpha 1x107
Drain Sump Sr90 5x10°
3IxW . Q
Grab Sample Composite®® Fe-55 1x10°
Ni-63 s 1x10°®
S0123-ODCM
Revision 16
11/2020
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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):

4.66S
LLD= ———
E*V*222x10° *Y *exp (—AAT)
where:
LLD = "a priori" lower limit of detection as defined above (as microcurie per unit
mass or volume),
S = standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute),
E = counting efficiency (as counts per transformation),
\'4 = sample size (in units of mass or volume),
2.22x10® = number of transformations per minute per microcurie,
Y = fractional radiochemical yield (when applicable),
A = radioactive decay constant for the particular radionuclide, and
At = elapsed time between midpoint of sample collection and time of counting

(for plant effluents, not environmental samples).
-
The value of Sp 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.#

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

(1)
(2)

3)

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

Curris, 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
Revision 0
02-27-07
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TABLE 1-1 (Continued)

TABLE NOTATION (Continued)

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, Co-58, Co-60, Zn-65, Cs-134, Cs-137, 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.

2020]

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.

There shall be no liquid discharges across the beach; liquid may only be discharged
through the approved outfall(s).

DELETED
DELETED

DELETED

S0123-ODCM
Revision 16
11/2020
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1.0 LIQUID EFFLUENTS (Continued)

12 DOSE

SPECIFICATION

1.2.1

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

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

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

APPLICABILITY: At alI times:

ACTION

Ta.

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 Licensee Controlled Specifications Section 5.7.1, prepare and
submit to the Commission within 30 days, a Special Report Wthh 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.

07/2020

SURVElLLANCE REQUIREMENT

.1 Dose Calculation. Cumulative dose contnbutlons from I|qu1d efﬂuents shaII be
determined in accordance with Section 1.5 at least once per 31 days.

S0123-0O0DCM
" Revision 15
08/2020
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1.0 LIQUID EFFLUENTS (Continued)

1.3  LIQUID WASTE TREATMENT

SPECIFICATION

1.3.1 The portable liquid radwaste treatment system shall be FUNCTIONAL.
The appropriate portions of the system shali 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 réport required by Licensee |
Controlled Specifications Section 5.7.1, prepare and submit to the
- Commission within 30 days, a Special Report which includes the following
information:

107/2020

1.  Explanation of why liquid radwaste was being discharged without
treatment, identification of the non-FUNCTIONAL equipment or
subsystems and the reason for non-FUNCTIONALITY,

2.  Action(s) taken to restore the non-FUNCTIONAL equipment te
FUNCTIONAL 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 wrth Sectlon 3.1. :

.2 The appropriate portions of the portable liquid radwaste treatment system shall
be demonstrated FUNCTIONAL by bperatlng the liquid radwaste freatment
system equipment for at least 15-minutes prior to processing liquids. The
processed liquids shall then be evaluated for batch release.

’

*Per unit

' S0123-ODCM
Revision 15
08/2020



SITE BOUNDARY FOR ngl UID EFFLUENTS
. Figure 1-2

NIA, UNIT 2 & UNIT 3

SITE BOUNDARY for Liquid Effluents (waterfront on Property Line)

. .

SN OOFRE NUCLEAR
CEREAATDIG STATIN

' o 00 |

S0123-ODCM
Revision 9
11/2015
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1.0 LIQUID EFFLUENTS (Continued)
1.4  LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION

Liquid Effluent Line Monitor provides alarm and automatic termination of release
prior to exceeding the concentration limits specified in 10 CFR 20, Appendix B,
Table Il, 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/rip setpoints for liquid effluent monitors and flow measurement devices are set
to assure that the following equation is satisfied:

C.R
D | <MPC g
F+R (1-1)
where:
Cm = 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
dilution water flow in volume per unit time.

-
nu

7,000 gpm per saltwater dilution pump*

*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. For radwaste discharges, the
dilution water flow of 14,000 gpm shall be used and aligned to the
same outfall.

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
Revision 11
08/2017
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1.0 LIQUID EFFLUENTS (Continued)
1.4  LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION (Continued)

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

1
- | $_E (1-2)
| i=1 MPC; ]
where:
n = number of radionuclides identified in sample analysis
F, = fractional cohcentration of the i radionuclide as obtained by sample
analysis

MPC, = MPC of the i" radionuclide (10 CFR 20, App B, Table I, Column 2)

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

RWraiz = Radwaste Effluent discharge.
T2 = Unit 2 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 10 CFR 20, Appendix B, Table Il, Column 2. The
administrative values shall be assigned such that:

(RWze1z + T2 +Y) < 1.0.

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

S0123-0DCM
Revision 10
08/2016



1.0 LIQUID EFFLUENTS (Continued)

14.1

Batch Release Setpolnt Determination

The waste flow (R) and 'monitor setpoint (Cw) are set to meet the condition of
equation (1 1) for the MPCen limit. The method by which this is accomplished
as follows: .

STEP 1:

(Zl

where:
C

ZC'y
Ca

Cs

CFe

CNI

t

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

' anaIyS|s

W)+ (Ca)+(cs)+(Ct)+(cpe)+(cm) (1)

total concentration in each batch tank, |JCi/mI

sum of the measured concentratlons for each radlonucllde i,
in the gamma spectrum

gross alpha concentration de_tennined in the previous monthly
composite sample, uCi/ml

Sr-90 concentration as determined in the previous quarterly
composite sample, uCi/ml

' H-3 concentration as determined in the previous monthly

composrte sample, or as measured in the sample taken prior
to release, pCl/mI

Fe—55 concentratlon as determined in the prewous quarterly
composne sample, pCi/mi

Ni-63 concentration as determined by isotopic analysis in the
previous quarterly composite sample, pCi/mi

S0O123-ODCM
Revision 16
11/2020
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1.0 LIQUID EFFLUENTS (Continued)

141  Batch Release Setpoint Determination (Continued)

STEP 2:

where:

MPC,,,
MPC,, =
MPC:,
MPCr,
MPCa,
MPCh,

The effective MPC (MPCe) for each batch tank (or sump) is
determined using:

1

Cyl/c {55/, AW AN Cnyy/, (1-4)
L MPCy, +<Mpcs>+(m’ct)+(Mpca)+(upcpe)+(upcm)

the limiting concentrations of the appropriate radionuclide from
10 CFR 20, Appendix B, Table Il, Column 2

The setpoint, Cr, (uCi/ml) for each batch release radioactivity
monitor may now be specified based on the respective values
of C, ZC'y, F, MPCen, and R to provide compliance with the
limits of 10 CFR 20, Appendix B, Table II, Column 2.

S0123-ODCM
Revision 16
11/2020
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1.0 LIQUID EFFLUENTS (Continued)

NOTE:

1.4.1.1 ' Radwaste Discharge Line Monitor (2/3RT-7813)

‘ The value for Cy, the concentratlon limit at the detector, is determined by
using: o ‘
' (RW7813XFXZ Cyl) L | o
Cm ' [

= (1-6)
where:
‘ RV\.HB” = Radwaste Effluent discharg‘evadministrative value

F dilution water flow i in volume per unit tlme

7, 000 gpm per saltwater dilution pump**

. ** 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. For
radwaste discharges, the dilution water flow of 14,000 gpm shall be used and
aligned to the same outfall.

C = total concentration in each batch sample

2Cy =  total gamma isotopic concentration, uCi/mi

R = typical effluent release rate

' Values of R for each tank are as follows:

Primary Plant Makeup Tank = 160 gpm
Condensate Monitor Tank = 120 gpm
Radioactive Waste Secondary Tank = 160. gpm

MPCesr =  from equation (1-4)

If Cm < Z,C'yr,.then no release is possible. To increase Cm, increase the administrative
value RWvs13, 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 Cr using the new RWraqs, F, R as appllcable and equation (1-6).

1412 Blowdown Processmq System Neutrallzatlon Sump/FulI Flow .
Condensate Polisher Demineralizer (FFCPD) Sump Discharge Line

|11/2:20|

02/2020
07/2020

Monitor (Batch) (2RT-7817, 3RT-7817) — DELETED

v

S0123-0DCM
Revision 16
11/2020
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1.0 LIQUID EFFLUENTS (Continued)

142  Contlnuous Release Setpoint Determination

Specific grab sample may be used instead of weekly composite to enable TPS
or NIA setpoint to be set.

NOTE

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 (turbine plant sump, and NIA
yard drain sump) from the sum of the respective measured
concentrations as.determined by analysis:

— ! ,
C= (ZiCy) + (C+(C+(CH+(Cre)+(Cnp) (1-3)
where:

Cc =  total concentration (UCi/ml)

2Cy = total gamma activity associated with each radionuclide, i, in
the weekly composite analysis for the release stream, pCi/ml

Ca =  total measured gross alpha concentration determined from the
previous monthly composite analysis for the release stream,
pCi/ml

Cs = -total measured concentration of Sr-90 as determined from the
previous quarterly composite analysis for the release stream,
HCi/ml ‘

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

Cre = total Fe-55 concentration as determined in the previous
quarterly composite sample for the release stream, uCi/m}

Cni = Ni-63 concentration as determined by isotopic analysis in the

previous quarterly composite sample for the release stream,
HCI/m :

S0123-ODCM
Revision 16
11/2020
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0 , LIQUID EFFLUENTS (Co‘ntinued)"

142 .

1.4.2.1

14.2.2

Continuous Release Setpoint Determination (Continued)

STEP2: . The effective MPC (M PCex) for each release stream (turbine

_ plant sump or NIA yard drain sump) is determined usjng:
MPCeff - Cy,'c . 'CS/C Ct/c Ca/g CFB/C CN"/C (1'4)

X MPCy, +(MPCS>+(MPC,¢)+(Mpca)+(MPcpe>+(MPcN,)

where:

MP:CVI! N -

MPC,, =  the limiting concentrations of the appropriate

MPC;, radionuclide from 10 CFR 20, Appendix B, Table I,

MPCr, Column2

MPC,,

MPCN|

STEP 3: The setpomt Cm (HCi/ml) for each continuous release

" radioactivity monitor may now be specified based on the
respective values of C, 2C'y, F, MPCes, and R to provide

compliance with the limits of 10 CFR 20, Appendix B, Table I,

Column 2.

Blowdown Processin stem Neutralization Sum Dlschar e Llne Monltors
(2RT-7817 3RT-7817) — DELETED

Steam Generator Blowdown vaass Discharge Line Monitors (2RT-6753,
2RT-6759, 3RT-6753, 3RT-6759) DELETED -

S0123-ODCM
Revision 16
11/2020
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1.0 LIQUID EFFLUENTS (Cohtinued)
1.4.2.3 Turbine Plant Sump Monitor (2RT-7821)

The value for Cz (Unit 2), the concentration limit at the Unit 2 detector is
determined by using:

Tz)(F)(Z yx) ‘

- ®YC/MPC.) R | (1-13)

Equation 1-14 DELETED

Cy s

where:
| C. = instantaneous concen'trati'on at detector 2RT-7821 in uCi/cc

T2 = Unit 2 Turbine Plant Sump administrative value

F = dilution water flow in volume per unit time
= 7,000 gpm per saltwater dilution pump

ICy = total gamma isotopic concentration uCiml (STEP 1) : |

R = effluent ﬂoW rate, gpm, (STEP 1), typical flow rate: =
= 300 gpm

C = total concentration, uCi/mi

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

NOTE: IfC.s ZC'y, then no release is possible, To increase C., increase the administrative
value T3, and/or increase dilution flow F (by running more dilution pumps), and/or
decrease the effluent flow rate, R, and recalculate C; using the new T2, F, R as
applicable and equation (1-13). A minimum of 7,000 gpm flow shall be'used for

- continuous releases. If there is a loss of dilution flow, then operations start another

pump or SHALL terminate all continuous liquid effluent releases. ,
S0123-ODCM —
Revision 16 g
11/2020 S
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1.0 LIQUID EFFLUENTS (Continued)

. NOTE: -

'1.4.2.4 NIA Yard Drain Sump Monitor (2/3RT-2101)
There is one Yard Drain Sump on site, located in the North Industrial Area It
is released through the Unit 2 outfall. ‘ ]

ri72020]

The value for Cyps, the ooncentraﬂon limit at the detector is determined by

using:
; . ) : R
b (RXC/ Ceffj , E (1-15)

where:

Cvos = instanténeous concentraﬁon at detector ZéRT—2101 in uCi/ml
Y = NIA Yard Drain Sump administrafive value
F = dilution water flow in volume pér unit time
= 7,000 gpm per saltwater dilution pump
ICy =  total gamma isotopic condentration, péi/ml (STEP 1)
R =  effluent flow rate, gpm, typical flow rates
= 41 00 gpm
C = total concentration, pCi/ml
=  value of MPé,ﬁ from equation (1-4}for thg sample analysis '

MPCes

If Cyps S ZC'y, then no.release 1s p055|ble 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). A minimum of 7,000 gpm flow shall
be used for continuous releases. [f there is a loss of dilution flow, then operations
start another pump or SHALL termmate all contlnuous liquid effluent releases

SO123-ODCM

(@)
Revision 16
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TABLE 1-3
Liquid Effluent Radiation Monitor Callbration Constants @

(uCilcc/cpm)
DELETED

REMAINDER OF PAGE LEFT INTENTIONALLY BLANK
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1.0 LIQUID EFFLUENTS (Continued)

15  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, -5, [A > (az,c, j)] ‘ ' T (1-18)
where:
Ar - = Site-related aduit ingestion dose commitment factor to the total body

or an organ, 1, for each identified principal gamma and beta emitter, i,
from Table 1-4 i in mrem/hr per pCi/mi
C, .= average concentration of radionuchde i, |n the undiluted liquid efﬂuent
' during time penod Aty in gCi/ml.

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

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

Ti72020]

(average liquid radioactive waste ﬂOW)
or:
discharge structure exit flow

[

' A = . Iength of the jt" time period over which C,and F, are averaged for alt
liquid releases, |n hours.

S0123-0DCM
Revision 16
11/2020 '
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TABLE 14

DOSE COMMITMENT FACTORS*, A, _

(mrem/hr per yCi/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
Mn-54 7.06E+3 1.35E+3 ] | 2.10E+3 2.16E+4
Fe-55 511E+4 | 3.53E+4 8.23E+3 1.97E+4 | 2.03E+4
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
Ni-63 4.96E+4 | 3.44E+3 .| 1.67E+3 7.18E+2 |-
Zn-65 1.61E+5 | 5.13E+5 2.32E+5 3.43E+5 3.23E+5-
Sr-90 1.23E+5 3.01E+4 . ' 3.55E+3
. 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
Sb-125 1.77E+2 | 1.97E+0 4.20E+1 1.79E-1 1.36E+2 | 1.94E+3
Cs-134 6.84E+3 | 1.63E+4 1.33E+4 527E+3 | 1.75E+3 | 2.85E+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
Ce-144 | 1.79E+2 | 7.47E+1 | 9.59E+0 4.43E+1 6.04E+4
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
M\et‘hodolo‘gy: USNRC NUREG-O133, Section 4.3.1
S0123-ODCM
Revision 16
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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 Reg. Guide 1.21 and
NUREG-0800, Section 11.5. The methodology for mixing and sampling is described
in SDS-CH2-PGM-1005 and SDS-CH2-PCD-1004.

S0123-ODCM
Revision 12
05/2018
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2.0 GASEOUS EFFLUENTS

21  DOSE RATE

SPECIFICATION

211 The dose rate in unrestricted areas due to radioactive materials released
in gaseous effluents from the site (see Flgure 2-2) shall be limited to the
following: :

a. DELETED

b. For Tritium and for radioactive materials in particulate forrﬁ: Less than or
equal to 1500 mrem/yr to any organ. ‘

~ APPLICABILITY: At all times

ACTION: . o »

a. ‘With dose rate(s) exceeding the above. Ilmlts immediately decrease the
release rate to within the above limit(s). -

SURVEILLANCE REQU!REMENTS

.1 DELETED

.2  The dose rate due to Tritium and radioactive materials in particulate form 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.

S0123-ODCM
Revision 16
11/2020-
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TABLE 241

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Minimum  Type of Lower Limit
Gaseous Release  Sampling A . AY:? . of Detection
Type Frequency Fnaiysns A |\I/|ty (LLD)
requency nalysis (LCimi)e
Continuous
* * Tritium 1x10°®
Continuous' wd Principal Gamma
Sampler Particulate  Emitters? 1x101 .
P Sample
M
Continuous' Composite 1"
Sampler Particulate Gross Alpha 10
Sample
Q
Continuous' Composite  Sr-90 1x10"
Sampler Particulate  Ni-63 1x10-™"
Sample
*Sampling frequencies for Tritium are-
Containment Main Purge - 42" : Weekly Grab
Plant Vent Stack ' : Weekly Grab®

South Yard Facllity

: Particulate sampling only"

S0123-0DCM
Revision 16
11/2020
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TABLE 2-1 (Continued)

TABLE NOTATION

a. 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):

LLD = 4.666 Sb
E*V*222x10° *Y *exp (—A\AT)
where:
LLD = "a priori" lower limit of detection as defined above (as microcurie per
unit mass or volume),
Sp = standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (as counts per minute),
E = counting efficiency (as counts per transformation),
\Y = sample size (in units of mass or volume),
2.22x10° = number of transformations per minute per microcurie,
Y = fractional radiochemical yield (when applicable),
A = radioactive decay constant for the particular radionuclide, and
At = 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) HASL Procedures Manual, HASL-300 (revised annually).
(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination - Application
to Radiochemistry" Anal. Chem. 40, 586-93 (1968).
(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques," Atlantic Richfield
Hanford Company Report ARH-2537 (June 22, 1972). S0O123-ODCM
Revision 0
02-27-07




TABLE 2-1 (Continued) -

TABLE NOTATION (Continued)

DELETED
DELETED

Air 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).

Representative Tntium grab samples shall be taken at least once per 7 days from the
spent fuel pool area, whenever water is in the spent fuel pool. In the event grab samples
cannot be collected, estimate Tritium releases from the SFP area by assuming all SFP
makeup water replaces tritiated water loss.

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 2.1.1, 2.3.1.

The principal gamma emitters for which the LLD specification applies exclusively are the
following radionuclides: Mn-54, Co-58, Co-60, Zn-65, Cs-134, Cs-137, 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, and those listed In Reg. Guide 1.21, shall also be identified and reported.

Radioactive airborne effluents only expected to be particulate.

DELETED

S0123-ODCM
Revision 16
11/2020

2-4

11/2020

ez



2.0 GASEOUS EFFLUENTS (Continued)

22 DOSE — NOBLE GASES -~ DELETED

REMAINDER OF PAGE LEFT INTENTIONALLY BLANK
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2.0 GASEOUS EFFLUENTS (Continued)

‘ | 2]
2.3 DOSE - RADIOACTIVE MATERIALS IN PARTICULATE FORM AND TRITIUM | g

SPECIFICATION —

2.31 " The dose:to an individual from Tritium and radioactive materials in § ,
particulate form in gaseous effluents released, from each reactor unit,, S

from the Site (see Figure 2-2) shall be Ilmrted to the followmg

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 and radioactive l
‘materials in partlculate form, in gaseous effluents exceeding any of the
above limits, in lieu of any other report required by Licensee Controlled ' l
Specifications Section 5.7.1, prepare and submit.to the Commission -
within 30 days, 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 REQUIREMENT

1 Dose Calculations Cumulative dose contributions for the current calendar quarter

and current calendar year shall be determmed in accordance with Sectlon 28at
least once per 31-days. .

24  GASEOUS RADWASTE TREATMENT — DELETED

S0123-ODCM ' S
Revision 16 N
11/2020 g
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SAN ONOFRE NUCLEAR GENERATING STATION
SITE BOUNDARY FOR GASEOUS EFFLUENTS

Figure 2-2

LEGEND

1 CONTAINMENT PURGE VENT STACK
(ELBSFTIM)

2 CONTINUOUS EXHAUSTVENT STACK
(ELZ3SFT9IN)

SITE BOUNDARY for Gaseous Effluent

S0123-ODCM
Revision 16
11/2020



2.0 GASEOUS EFFLUENTS (Continued)

25 DELETED

26  METHODS OF CALCULATION FOR GASEOUS EFFLUENT MONITOR SETPOINTS -
DELETED

REMAINDER OF PAGE LEFT INTENTIALLY BLANK
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2.0 GASEOQUS EFFLUENTS (Continued)

27  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 |nd|v1dual in an unrestricted area is calculated
. by using the foIIow1ng expressmns

2.71

272

where:

For Noble Gas — DELETED

Forl Tritlum and for Radloactive Materials in Particulate Form:

Bo =i [ (Pu?i) 0

. organ dose rate in unrestricted areas due to radloactlve

materials released in gaseous effluents, mrem/yr
measured or calculated release rate of radlonucllde, i, uCi/sec

~ dose parameter for radionuclide, i, for pathway, k, from -

Table 2-5 for the inhalation pathway in mrem/yr per uCi/m®,

The dose factors are based on the critical individual organ and
. the child age group.

highest calculated hi'storical.annual averége dispersion (X/Q)
or deposition (D/Q) factor for estimating the dose to an
individual at or beyond the unrestricted area boundary for

.pathway k.

(X/Q), 2.1E-5 sec/m? for Units 2/3 for the Site Boundary
inhalation pathway. The location is the unrestricted area in the

.ENE sector.

(X/Q), 8.8E-7 sec/m?*for Units 2/3 Nearest Residence for the
inhalation pathway. The location is the unrestricted area in the

- NW sector.

(X70), 1.9E-3 sec/m? for the South Yard Facility for the Site
Boundary for the inhalation pathway. The location is the

_unrestricted area in the ENE sector-

X /Q), 1.5E-6 sec/m for South Yard Facility for the Nearest
Residencs for the inhalation pathway. The location is the

anestn'cted area in the NW sector.

S0123-0ODCM
Revision 16
11/2020
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2.0 GASEOUS EFFLUENTS (Continued)

2.7 GASEOUS EFFLUENT DOSE RATE (Continued)

2.7.2  For Tritium and for Radioactive Materials in Particulate Form (Continued)

"= (X/Q), 1.3E-5 sec/m? for the NIA (Unit 1) for the inhalation”
pathway. The location is the unrestncted area in the NW
sector.

"= (D/Q), 4.2E-8 m2 for Units 2/3 for the Site Boundary food and
ground plane pathways. The location is the unrestncted area
in the ENE sector.

= . (D/Q), 2.4E-9 m?for Units 2/3 Nearest Residence for the food
' and ground plane pathways. The location is the unrestricted
area in the NW sector.

= (B70), 2.1E-6 m? for the South Yard Facility for the Site -
Boundary for the food and ground plane pathways. The
location is the unrestricted area in the ENE sector.

= (D/Q), 2.1E-9 m for South Yard Facilify Nearest Residence
for the food and ground plane pathways. The location is the
unrestricted area in the WNW sector. ’

= (D/Q), 7.2E-8 m2 for NIA (Unit 2) for the food and ground
: .plane pathways. The location is the unrestricted area in the .
NW sector.

S0123-ODCM
- Revision 16
11/2020
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2.0 GASEOUS EFFLUENTS (Continued)

2.8 GASEOUS EFFLUENT DOSE CALCULATION
2.8.1 Dose from Noble Gas In Gaéeoﬁs Effluents — DELETED

2.8.1.1 For Historical Meteorology - DELETED

2.8.1.2 For Meteorology Concurrent with Release —~ DELETED

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK
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'2.0 GASEOUS EFFLUENTS (Continued)"

282

2.8.2.1

Dose from Tritium and Radioactlve Materials in Partlculate Form'in -
Gaseous Efﬂuents

The dose to an individual from Tritium and radioactive materials in particulate
form in gaseous effluents released to unrestricted areas is calculated using.
the following expressions:

For Historical Meteoroloqi/:

D.=3.17*10° L ®wIQ] ~  em

where:

Do = total prOJected dose from gaseous efﬂuents to an |nd|v1dual
" ‘mrem .

3.17x10°®

year/secdhd

Q = amount of each ‘radionuclide, i, (T ritium, radioactive maferial in
particulate form), released in gaseous efﬂuents> uCi

. -sum of all pathways, k, for radionuclide, i, of the R W product
in mrem/yr per pCllsec The Z«RWk value for each
radionuclide, i, is given in'Table 2-6 for Units 2/3, Table 2-7
(refer to Appendix B) for South Yard Facility, and Table 2-8

" (refer to Appendix B) for the North Industrial Area (Unit 1
historical value). The value given is the maximum Z¢R W for
all locations and is based on the most restrictive age groups.

2 RuWk

Ri = . dose factor for each identified radionuclide, i, for pathway k,
(for the inhalation pathway in mrem/yr per uCi/m? and for the -
food and ground plane pathways in m2-mrem/yr per uCi/sec),

_. at the controlling location. The R«'s for each controlling
location for each age group are given-in Appendix A. Data in
these tables are derived using the NRC code GASPAR.

Wi = annual average dispersion (X/Q) or deposmon (D/Q) factor
: for estimating the dose to an individual at the controlling
location for pathway k.
= (X/Q) for the inhalation pathway in sec/m®. The (X X/Q)is
- given in Appendix A. .
= (D/Q) for the food and ground plane pathways in m2 The
(D/Q) for each controlling location is given in Appendix A.

S0123-ODCM

- Revision 16
11/2020
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2.0 - GASEOUS EFFLUENTS (Continued)

2822 For Meteorology Concurrent with Releases: DELETED

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK.
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TABLE 2-4 DELETED
DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS**

DELETED

REMAINDER OF PAGE INTENTIONALLY LEFT BLANK.
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TABLE 2-5

 DOSE PARAMETER Py*

CHILD AGE GROUP
CRITICAL ORGAN

Radionuclide

Inhalation Pathway

Radionuclide

‘Inhalation Pathway

(mrem/yr per uCi/m3) (mrem/yr per uCi/m3)
H-3 1.1E+3 [-131 1.6E+7
Mn-54 1.6E+6 [-133 3.8E+6
Co-57 5.1E+5 |-134 5.1E+4
Co-58 1.1E+6 1-135 7.9E+5
Co-60 7.1E+6° Cs-134 1.0E+6
NI-63 8.2E+5 Cs-137 9.1E+5
Sr-90 1.0E+8 Ce-144 1.2E+7

*Source: USNRC NUREG-0133, Section 5.2.1.1
S0O123-ODCM
Revision 16
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TABLE 2-6

"UNITS 2&3 CONTROLLING LOCATION FACTORS'

2 RuWk
Radionuclide mrem/yr per puCi/sec Use:

H-3 ' 2.86E-3 P: SORB Campground —
Mn-54 147E401 Q: SORB Rec Beach
Co-60 1.88E+02 Q: SORB Rec Beach
Ni-63 1.14E+02 E: Deer Consumer/Hunter =
Sr-90 - 5.7%E+02 P: Cotton Point Gardens
Cs-134 5.33E:+01 '| Q: SORB Rec Beach

: Cs-137 ' 7.82E+01 ' Q: SORB Rec Beach =
Ce-144 2.89E+01 '| P: SORB Campground
UN-ID 8.13E+00 . Q: SORB Rec Beach

These values to be used in manual calculations are the maximum ZxR«Wx for all locations |
based on the most restrictive age group.

S0123-ODCM

Revision 16 §
11/2020 S
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- TABLE 2.7

SOUTH YARD FACILITY CONTROLLING LOCATION FACTORS'

(Moved to Appendix B)

REMAINDER OF PAGE LEFT INTENTIONALLY BLANK |
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TABLE 2-8
NORTH INDUSTRIAL AREA (UNIT 1) CONTROLLING LOCATION FACTORS"

(Moved to Appendix B)

REMAINDER OF PAGE LEFT INTENTINALLY BLANK
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3.0 PROJECTED DOSES

31 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 résulting from,releases;
during the previous 12 months.

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

3.;'2 GASEOUS DOSE PROJECTION

0772020

The methodology used for projecting a gaseous dose over 31 days for ,
Specification 2.3.1 is as follows: » |

.1 Determine the monthly organ dose resulting from releases during the previous |
12 months ' : .

_|1 1/2020 |

2~ Projected dose = Previous 12 months' dose divided by 12 for the organ dose.

SQ123—ODCM
Revision 16 , o
11/2020
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3.0 PROJECTED DOSES (Continued)

3.3

TOTAL' DOSE

SPECIFICATION

3.31 - The dose or dose commitment to any member of the publlc due to

releases. of radioactivity and radiation, from Uranium fuel cycle sources

shall be limited to less than or equal to 25.mrem to the total body or any
organ (except the thyroid, which shall be limited to less than or equal to

75 mrem) over 12 consecutwe months

APPLICABILITY: At all times .

- ACTION:

a. With the calculated doses from the release of radioactive materials in
liquid or gaseous effluents exceeding twice the limits of Specifications
1.2.1a, 1.2.1b, 2.2.13, 2:2.1b, 2.3.14a, or 2.3.1b in lieu of any other report
required by Licensee Controlled Specification Section 5.7.1, prepare and

‘submit a Special Report to the Director, Nuclear Reactor Regulation, U.S.
Nuclear Regulatory Commission, Washington, D.C. 20555, within 30
days, which defines the corrective action to be taken to reduce
subsequent releases to prevent recurrence of exceeding the-limits of
Specification 3.3.1.-This Special Report shall include an analysis which
estimates the radiation exposure (dose) to a member of the public from
~Uranium fuel cycle sources (including all effluent pathways and direct
radiation) for a 12 consecutive month period that includes the release(s)
covered by this report. If the estimated dose(s) exceeds the limits of
Specification 3.3.1, and if the release condition resutting in violation of 40
CFR 190 has not already been corrected, the Special Report shall include
_ arequest for a variance in accordance with the provisions of 40 CFR 190
and including the specified information of paragraph 190.11(b). Submittal
of the report is considered a timely request, and a variance is granted-
until staff action on the request is complete. The variance only relates to
the limits of 40 CFR 190, and does not apply in any way to the
requirements for dose limitation of 10 CFR Part 20, as addressed :
elsewhere in this ODCM. '

SURVEILLANCE REQUIREMENT

.1 Dose Calculations Cumulative dose contributions from liquid and gaseous

effluents shall be determlned in accordance with surveillance 1.2.1.1, 2.2.1.1,
and 2.3.11.

- SO123-ODCM
- Revision 15
08/2020
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3.0

3.4

PROJECTED DOSES (Continued)

TOTAL DOSE CALCULATIONS

3.4.1

3.4.1.1

where:

Total Dose to Most Likely Member of the Public

The total annual dose or total dose commitment to any member of the public,
due to releases of radioactivity and to radiation, from Uranium fuel cycle
sources within 5 miles of the Site is calculated using the following
expressions. This methodology is used to meet the dose limitations of

40 CFR 190 per 12 consecutive months. The transportation of radioactive
material is excluded from the dose calculations.

The Annual Total Dose is determined monthly for maximum organ (gas and
liquid), whole body (gas and liquid), and thyroid (gas and liquid) to verify the
Site total is less than or equal to 25 mrem, 25 mrem, and 75 mrem
respectively.

Annual Total Organ Dose (]
122/3 Ho3 _]
Dror(0)= EE #(0G)+D ,(0L)+ DY (0G) (3-1)

*NOTE: D,y (OG) = 0 for bone

D ! (OG) =K 12:1: C;Zk R.. W (3-2)

i = each isotope in specific organ category
j= NIA, Unit 2, and Unit 3

I= months 1-12 (o be summed over the most recent 12 months)

year - £Ci
sec - Ci

K= 3168E-2

S0O123-ODCM
Revision 9
11/2015
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3.0 PROJECTED DOSES (Continued)

34

Total.Dose to Most L|kely Member of the Public (Contlnued)

Annual Total Organ Dose [Dror (O)]-(Continued)

number of isotopes in the specified organ category

tbtal particulate gas curies released for the month

SONGS controlling location factors (Tables 2—6, 2—7*, or 2-8%. N

liquid organ dose for the specified organ in mrem for the

‘month. [Equation (1-16)]

gas organ dose from Tritium in mrem for the month.

- [Equation (2-15)]

Annual Total Whole Body Dose [D-rpT (WB)]

ri2, 7 L Du(wWBL) + D?—3(06)] + D(Ull)-+-D(DIRE(,TT) (3-3)

TOTAL DOSE CALCULATIONS (Contlnued)
3.4.1
3.4.1.1
n =
lC, _
TR =
DyOL) =
D2 (OG)* =
*.Found in Appepdix B
3.4.1.2
Dror(WB) =
- where:

NIA, Unit 2 and Unit 3
months 1 - 12, to be summed over the most recent 12 mdnths

liquid whole body organ dose in mrem for the whole month.

- [Equation (1-16)] .

gas organ dose from Tritium in mrem for the month. o
[Equation (2-15)]

7.96E72 mrem/yr, Total Eﬁégtive Dose Equi\)alent from the
offshore portion .of the Unit 1 Circulating Water System.

Reference:. - Safety Evaluation related to
' Amendment No. 165 to Facility Operating
License No. DPR-13, SCE, SONGS Unit 1

Effluent/ODCM Evaluation
SDS-CH2-EVA-0008, Removal of Dose
Related to Recreational Diver in the Unlt 1
;Clrculatmg Water System ~

© SO123-ODCM

Revision 16
11/2020
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3.0 PROJECTED DOSES (Continued)

3.4 TOTAL DOSE CALCULATIONS (Continued)

3.4.1

34.1.2

Total Dose to Most Likely Member of the Public (Continued)

Annual Total Whole Body Dose [Dror (WB)] (Continued)

) 3 Dibkgd),
D(DIRECT)* = > | max[D(beach),] — £=————0.0342 (3-4)
n

q=1

p =  for all TLDs per quarter
q =  for Quarters 1-4
*Direct Radiation

The direct radiation levels are evaluated most recently using Thulium-doped
TLDs. The TLDs are placed at a minimum of 30 locations around the site.
The average dose measured by TLDs 5 to 50 miles from the site is used as
background. These sites are subject to change.

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

Example: Beach time (west boundary, seawall) of 300 hrs/yr, east and
north boundaries of 20 hrs/yr, or 8 hrs/yr for the south
boundary and west fence of parking lot 1 (top of bluff).

Reference: E. M. Goldin Memorandum for File, "Occupancy Factors at
San Onofre Owner Controlled Area Boundaries,” dated
October 1, 1991.

S0123-ODCM
Revision 9
11/2015
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3.41

3.4.13

Total Dose to Most Likely Member of the Public (Continged)

Annual Total Thyroid Dose - DELETED

REMAINDER OF PAGE LEFT INTENTIALLY BLANK
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4.0 EQUIPMENT
4.1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

SPECIFICATION

411 The radioactive liquid effluent monitoring instrumentation channels shown
in Table 4-1 shall be FUNCTIONAL with their alarm/trip setpoints set to
ensure the limits of Specification 1.1.1 are not exceeded. The alarm/trip
setpoints of these channels shall be determined in accordance with
Section 1.4.

APPLICABILITY: At all times

ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel
alarm/trip setpoint less conservative than required by the above
specification, immediately suspend the release of radioactive liquid
effluents monitored by the affected channel or declare the channel
non-FUNCTIONAL.

b. With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels FUNCTIONAL, take the ACTION
shown in Table 4-1. Exert best efforts to retum the instrument to
FUNCTIONAL status within 30 days and, additionally, if the
non-FUNCTIONAL instrument(s) remain non-FUNCTIONAL for greater
than 30 days, explain in the next Annual Radioactive Effluent Release
Report why the non-FUNCTIONALITY was not corrected in a timely
manner.

c. With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels FUNCTIONAL and either the
appropriate ACTION items In Table 4-1 not taken or the necessary
surveillances not performed at the specified frequency prescribed in
Table 4-2, perform an evaluation based on the significance of the event in
accordance with the site Corrective Action Program.

SURVEILLANCE REQU|REMENTS

.1 Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated FUNCTIONAL by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations at the frequencies shown in Table 4-2.

.2 Atleast once per 12 hours and within 1 hour after a change in pump operation
that affects dilution flow has been completed, all pumps required to be
providing dilution to meet the site radioactive effluent concentration limits of
Specification 1.1.1 shall be determined to be operating and providing dilution to
the discharge structure.

S0123-ODCM

Revision 9
11/2015
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TABLE 4-1

RADIOACTIVE LIQuID EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT*

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE -

T a L|qU|d Radwaste Effluent Line** - 2/3RT-7813*

" b.  Turbine Plant Sump Effluent Llne 2RT-7821*

c:  NIA Yard Drain Sump - 2/3RT-2101*
PROCESS FLOW RATE MEASUREMENT. DEVICES
a. Liquid Radwaste Effluent Line*™ - FE7643

b.  Turbine Plant Sump Effluent LIne -.2FQI5887'

c. NIA Yard Drain Sump EI”I”Iuent Line-2/3FQI-6095
COMMAND DATA ACQUISITION SYSTEM (CDAS) (Efﬁuent Monitor Alarms)

UNIT 2 PLANT COMPUTER SYSTEM (CONTROL- ROOM ALARM ANNUNCIATION) —

" DELETED

. CONTINUOUS COMPOSITE SAMPLERS

a.  Turbine Plant'Sumps Effluent Llne-AZAPC-5887 )

ISFSI Command Data -Acquisition': System '(CDAS) (Eﬁ‘lpent Monitor Alarms)

4-2

MINIMUM

CHANNELS -

ACTION

FUNCTIONAL

28

30

31
31
31
32

33 .

32

S0123-ODCM
Revision 16

.11/2020
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TABLE 4-1 (Continued)

TABLE NOTATION

Monitor Recorders are not required for the FUNCTIONALITY of the monitor, providing the
non-FUNCTIONAL recorder does not cause the monitor to become non-FUNCTIONAL
(i.e., feedback signal). As long as the monitor has indication, alarm capability (if
applicable), proper response (based on surveillance requirements) and isolation function
(if applicable), the loss of the recorder does not render the monitor non-FUNCTIONAL.

**  Liquid effluent discharged through Rad Monitor 2/3RE-7813 will have been processed,
sampled, and authorized by Liquid Release Permit prior to discharge from the site.
ACTION 28 - With the number of channels FUNCTIONAL less than required by the

Minimum Channels FUNCTIONAL requirements, effluent releases may
continue provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance with
Specification 1.1.1 and -

b. At least two technically qualified members of the Facility Staff

independently verify the release rate calculation and discharge line
valving;

Otherwise, suspend release of radioactive effluents via this pathway.

ACTION 29 - DELETED

ACTION 30 - With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided that at least once per 12 hours, grab g
samples are collected and analyzed within 4 hours of collection time for gross
radioactivity (beta or gamma) at a limit of detection of at least
107 microcuries/ml.

S0123-ODCM
Revision 8
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ACTION 31 -

ACTION 32 -

ACTION 33 -

ACTION 44 -

TABLE 4-1 (Continued)

TABLE NOTATION (Continued)

With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided the process flow rate is estimated at least
once per 12 hours during actual releases. In addition, a new flow estimate
shall be made within 1 hour after a change that affects process flow has been
completed. Pump curves may be used to estimate process flow.

Loss of process flow instrument(s) results in the associated gross activity
monitor becoming non-FUNCTIONAL. Perform the compensatory action for
the non-FUNCTIONAL gross activity monitor in addition to this compensatory
action. [2RT-7821, 2/3RT-7813]

With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided the monitor is verified FUNCTIONAL by
performing a channel check at least once per 4 hours during actual releases.

With the number of channels FUNCTIONAL less than required by the
Minimum channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided grab samples are collected daily, and
composited and analyzed weekly:

a. Atleast once per 24 hours, not to exceed 30 hours

With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided that, at least once per 12 hours, grab
samples are collected and analyzed within 4 hours of collection time for gross
radioactivity (beta or gamma) at a lower limit of detection of at least

107 microcurie/ml).

S0123-ODCM
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‘ TABLE 4-2. “
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
NOTE: Frequency notations are found in Table 6-2, Frequency Notation. , B
CHANNEL

_ CHANNEL SOURCE CHANNEL FUNCTIONAL V

INSTRUMENT** ' - CHECK CHECK CALIBRATION TEST

GROSS BETA OR GAMMA RADIOACTIVITY MONITORS PROVIDING
ALARM AND AUTOMATIC TERMINATION OF RELEASE

a. Liquid Radwaste Effluents Line - 2/3RT-7813 « D- . P® . R® : Qm
b.  Turbine Plant Sump Effiuent Line - 2RT-7821 : D M® R@ Qw
c.  NIA Yard Drain Sump Efﬂuent'Liné - ?JBRT-210.1 D M® _ R® QW
PROCESS 'FLOW RATE MEASUREMENT DEVICES ) '

a. Liquid Radwaste Effluent Llne D® - NA . R. Q
b.  Turbine Plant Sump Effluent Line : ' . . D® N/A R Q
c. NIA Yard Drain Sump Effluent Line ' D® N/A R Q
COMMAND DATA ACQUISITION SYSTEM (CDAS) (Effluent Monrtor ‘

Alarms) ' D’ N/A N/A® . - Q

UNIT 2 PLANT COMPUTER SYSTEM (CONTROL ROOM ALARM
ANNUNCIATION) DELETED . ,

CONTINUOUS COMPOSITE SAMPLERS

a.  Turbine Plant Sump 2APC-5887 R ' D® . NA R Q-
ISFSI CDAS (RE-2101 Effluent Monitor Alarms) ' D N/A N/A®W - Q
S0123-ODCM
Revision 16
- 11/2020
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1)

(2

3)

)

©)

(6)

TABLE 4-2 (Continued) -

TABLE NOTATION

Monltor Recorders are not required for the FUNCTIONALITY of the monitor, providing the
non-FUNCTIONAL recorder does not cause the monitor to become non-FUNCTIONAL
(i.e., feedback signal). As long as the monitor has indication, alarm capability (if
applicable), proper response (based on surveillance requirements) and isolation function
(if applicable), the loss of the recorder does not render the monitor non-FUNCTIONAL.

' The CHANNEL FUNCTIONAL TEST -shall also demonstrate verification of effluent path

isolation actuation signal, automatic pathway isolation, and Control Room/Command

.Center alarm annunciation if any of the following conditions exist; -

1.  Instrument indicates measured levels above the: alarmftnp setpoint.

2. Circuit failure.

Down scale failure testing is bounded by administrative limitation on monitor setpomt
which ensure monitor alarm and release termination occur prior to reaching the level of
monitor saturation.

If the instrument controls are not in the operate mode procedures shall requnre that the -
channel be declared non-FUNCTIONAL. :

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards'and Technology or
using standards that have been obtained from suppliers that participate in measurement
assurance activities with NIST. These standards shall permit calibrating the system over
its intended range of energy and measurement range. For subsequent CHANNEL
CALIBRATIONS, sources that have been related to the initial calibration shall be used.

CHANNEL CHECK shall ccnsist of verifying indication of flow during periods of release.
CHANNEL CHECK shall be made at least once per 24 hours on days on which
continuous, periodic, or, batch releases are made.

The Command Data Acquisition System (CDAS) software and hardware do not require
CHANNEL CALIBRATION. The CDAS software is quality affecting and controlled by the

site Software Modification Request process under procedures ENG-10, Software |
Development and Maintenance. The CDAS hardware is installed plant equipment and

controlled by the site design change process using procedure SDS-EN1- PCD-0001.

CHANNEL CHECK shall consist of verifying compositor switch positions and installed
counter setting and comparing integrator readings to sample volume collected at Ieast
once per 24 hours on days in which releases are made.

MGPI monitors have automatic and continuous source check to meet this requirement.

- © S0123-ODCM -
‘Revision 16 N
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40 EQUIPMENT (Continued)

42 ' RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

SPECIFICATION

4.2.1 The radioactive 'gaseods effluent sampling instrumentation channels shown in
Table 4-3 shall be FUNCTIONAL with their alarm function to ensure isokinetic
sample flow is continuously monitored.

APPLICABILITY: At allimes

ACTION:

a.

With a radioactive gaseous effluent sampling instrumentation channel "
less conservative than required by-the above specification, immediately
suspend the release of radioactive gaseous effluents monitored by the
affected channel or declare the channel non-FUNCTIONAL.

With less than the minimum number of radioactive gaseous effluent
sampllng instrumentation channels FUNCTIONAL, take the:ACTION
shown in Table 4-3. Exert best efforts to retumn the instrument to
FUNCTIONAL status within 30 days and, additionally, if the
non-FUNCTIONAL instrument(s) remain non-FUNCTIONAL for greater
than 30 days, explain in the next Annual Radioactive Effluent Release
Report why the non-FUNCTIONALITY was not. corrected in a timely
manner. :

With less than the minimum number of radloactlve gaseous effluent
sampling instrumentation channels FUNCTIONAL and either the
appropriate ACTION items in Table 4-3 not taken or the necessary
surveillances not performed at the specified frequency prescribed in
Table 4-4, perform an evaluation based on the significance of the event in
accordance with the site Corrective Action Program.

SURVEILLANCE REQUIREMENT

.1 Each radioactive gaseous effluent sampling instrumentation channel shall be
demonstrated FUNCTIONAL by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations at the frequencies shown in Table 4-4.

S0123-ODCM.
Revision 16
11/2020
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‘ TABLE 43 .
'RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

i MINIMUM CHANNELS ) '
INSTRUMENT™* . FUNCTIONAL™* APPLICABILITY - ACTION-

PLANT VENT STACK (2/3RT-7808)

a. Noble Gas Activity Monitor — DELETED

b.  lodine Sampler — DELETED ] ‘ .
. €. Particulate Sampler 1 . * ' 40

d.  Associated Sample Flow Measuring Device N . * 36b

e. Process Flow Rate Monitoring Device — 2/3RT-7808G 1 : * - 36a

CONTAINMENT PURGE SYSTEM (2(3)RT-7828) . ‘

a. . Noble Gas Activity Monitor —- DELETED :

b. lodine-Sampler — DELETED . :

c. Particulate Sampler 1. > 40 -

d. Associated Sample Flow Measuring Dewce 1 ** 36b

e.  Process Flow Rate Monitoring. Device 1 b 36a .

COMMAND DATA ACQUISITION SYSTEM (CDAS) (Effluent Monitor -1 * . 42

Alarm)

SOUTH YARD FACILITY (SYF) WORK AREA (SYFRU 7904)

a. lodine Sampler — DELETED - ‘ .

b. Particulate Sampler ) - 1 * . .40

c. Associated Sample Flow Measuring Device : 1 . * » 41b

d Process Flow Rate Monitoring Device , ' 1 ¥ o . 4a
R P A OIS DN A RS LAY Iﬁi»ﬁlifi‘ o R T A T TR R T R T I L

S0123-ODCM
Revision 16

11/2020

f 1/202&ﬂ

[1172020



TABLE 4-3 (Continued)'

TABLE NOTATION

*  Atall times:
**  When Containment Purge is in progress.

***  Monitor Recorders are not requ1red for the FUNCTIONALITY of the monitor, prov1d|ng the

: non-FUNCTIONAL recorder does not cause the monitor to become non-FUNCTIONAL
(i.e., feedback signal). As long as the' monitor has indication, alarm capability (if
applicable), proper response (based on surveillance requirements) and isolation function
(if applicable), the loss of the recorder does not render the monitor non-FUNCTIONAL,

(1) DELETED -
(2) DELETED

(3 DELETED
ACTION 35 - DELETED

ACTION 36-  With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via thls s
pathway may continue provided:

a. The process flow rate is estimated at least once per 12 hours during
actual releases. In addition, a new flow estimate shall be made within -
1 hour,aﬂer a change that affects process flow has been completed.
System design ¢haracteristics may be used to estimate process flow.

b. The particulate sample flow rate is estimated or verified at least once per
12 hours during actual releases.

ACTION 37 - DELETED
" ACTION 38 - DELETED
ACTION 40 - With the number of channels FUNCTIONAL less than required by the

Minimum Channels FUNCTIONAL requirement, effluent releases via the
effected pathway may continue provided samples are continuously collected
with auxiliary sampling equiprn'ent as required in Table 2-1.

S0123-ODCM
Revision 16
11/2020
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ACTION 41 -

ACTION 42 -

TABLE 4-3 (Continued)

TABLE NOTATION

With the numbér of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided:. )

a. The process flow rate is estimated at least once per 12 hours when
working with radioactive materials in the South Yard Facility Building.
System design characteristics may be used to estimate flow.

b. The particulate sample flow rate is estimated at least once per 12 hours [
when working with radioactive materials in the South Yard Facility
Building.

With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue provided the monitor is verified FUNCTIONAL by
performing a channel check at least once per 4 hours during actual releases.

S0123-ODCM
Revision 16 S
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TABLE 44

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
‘ - NOTE: Frequency notations are found in Table 6-2, Frequency Notation. )

- ) 4 CHANNEL
CHANNEL ~ SOURCE - CHANNELS . FUNCTIONAL

INSTRUMENT™* CHECK CHECK CALIBRATION TEST APPLICABILITY
PLANﬁ' VENT STACK (2/3RT-7808)
a. Noble Gas Activity Monitor — DELETED
b. lodine Sampler — DELETED ,
c. Particulate Sampler - W NA NA ' NA . *
d. Associated Sample Flow '

Measuring Device D NA R Q *
e.  Process Flow Rate Monitoring Device D NA R Q *
CONTAINMENT PURGE SYSTEM (2(3)RT-7828)****
a. Noble Gas Activity Monitor — DELETED »
b.  lodine-Sampler — DELETED _
c . Particulate Samplér W  NA NA ‘ ' NA ' .
d.  Process Flow Rate Monitoring Device D _ NA R Qa .
e.  Associated Sample Flow' , _

Measuring Device - ' D ’ NA R Q ' *

S0123-ODCM
Revision 16
1 1{2020 '
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TABLE 4-4 (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATIO>N SURVEILLANCE REQUIREMENTS

INSTRUMENT**

SOUTH YARD FACILITY (SYF) WORK

AREA (SYFRU 7904).

a. lodine Sampler — DELETED

b.  Particulate Sampler

c. Process Flow Rate Monitoring
Device .

d. Associated Sample Flow Measuring

Device

CHANNEL
CHECK

D®

D®

. CHANNEL
SOURCE - CHANNEL . FUNCTIONAL 5
CHECK  CALIBRATION  TEST APPLICABILITY
NA NA. NA *
NA NA NA -
NA R NA .

4-12
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(1)
@

@3
@
5)

(6)

TABLE 44 (Continued)

TABLE NOTATION -

, At all times.

DELETED .
Monitor Recorders are not required for the FUNCTIONALITY of the monitor, providing the

" non-FUNCTIONAL recorder does not cause the monitor to become non-FUNCTIONAL

(i.e., feedback signal). As long as the monitor has indication, alarm capability (if
aanlicabIe), proger response (based on surveillance requirements) and isolation function
(if applicable), the loss of the recorder does not render the monitor non-FUNCTIQNAL.
DELETED

DELETED

DELETED

DELETED
DELETED

Daily checks only required dun'hg times of working with radioactive materials in the South
Yard Facility Building. . -

DELETED
DELETED

S0123-ODCM
Revision 16
11/2020
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4.0 EQUIPMENT (Continued)

4.3 FUNCTIONALITY OF RADIOACTIVE WASTE EQUIPMENT

The flow diagrams defining the treatment paths and the components of the
radioactive liquid, gaseous, and solid waste management systems are shown in
Figures 4-5 thru 4-7.

S0123-ODCM
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' SONGS RADIOACTIVE LIQUID WASTE EFFLUENT SYSTEMS

Figure 4-5

ABS, CCW, STA, BPS,
FFCPD

_Turbine Building Sump
(Continuous)

Portable Radwaste
- Treatment System -

Miscellaneous Waste
Evaporator Condensate
Monttor Tank(s)/Spent

Fuel Pool ‘Makeup
Water Tank(s)/
Radioactive Waste
Secondary Tank(s)/

* *

07/2020

(Batch)

Dewatering /
Extraction

NIAYDS
{Continuous)

Radlation Monitor

Fegure 4-5 SONGS Radionctwve Liqud Waste Systems

4-15
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SONGS RADIOACTIVE GASEOUS WASTE E EFFLUENT SYSTEMS

Flgure 4-6
NNNNNf\'lNNNNmNN ATMOSPHERE ~~~~~~~ AL A I A A A A
A A TA o A A
" | Radiation’
|| Sample
Radiation \ Skid Sample
. {SampleSkid || ' ) . 3RT/828 Skid
2RT7828 - . ' SYF7504 .
Radation
Sample Skid
2/3RT7808
Plant Vent Stack Common Plenum
A h
Containment Contamment
Purge . Purge
. fo- South Yard
Untt 2 Building Unit 3 Bullding A Faclity
Ventilation Ventilation Work Area
Exhaust Exhaust . : Exhaust

Figure 4-6 SONGS Rad oa ctive Gaseols Waste Treatment Systams

Units 2 and Unit 3 Building Ventilation Exhaust sources include but are not limited to the Spent Fuel Buildings, Penetratlons Buildings,
Radwaste Building, Safety Equnpment Buildings, and Containment Buﬂdlngs when personnel hatch is open.
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SOLID WASTE HANDLING

Filgure 4-7
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S0O123-ODCM
Revision 16

" 417

11/2020

11/2020

11/2020

11/2020



5.0 ' RADIOLOGICAL E ENVIRONMENTAL MONITORING

5.1

MONITORING PROGRAM

SPECIFICATION

5.1.1

The radiological environmental monitoring program shall be conducted as
specified in Table 5-1. The requirements are appllcable at all times.

APPLICABILITY At all times

ACTION:

a. Should the radiological environmental monitoring program not be

conducted as specified in Table 5-1, in lieu of any other report required by
.Licensee Controlled Specifications Section 5.7.1, prepare and submit to |
the Commission, in the Annual Radiologicah Enwronmental Operating

‘Report (see Section 5.4), a description of the reasons for not conducting

the program as required and the plans for preventing a recurrence.

Should the level of radioactivity in an env_lronmental sampling medium
exceed the reporting levels of Table 5-2 when averaged over any '
calendar quarter, in lieu of any other report required by Licensee , l
Controlled Specifications Section 5.7.1, prepare and submit to the

Commission, within 30 days from the end of the affected calendar quarter
a Report pursuant to 10 CFR'50.73. When more ‘than one of the
radionuclides in Table 5-2 are detected in the sampling medium, this
report shall be submitted if:

. 07/2020

cc;ncentration 1 + concentration 2 +...21.0
limit level (1) - - limit level (2)

When radionuclides other than those in Table 5-2 are detected and are
the result of plant effluents, this report shall be submitted if the potential
annual dose to an individual is equal to or greater than the calendar year
limits of Specification(s) 1.2.1, 2.2.1, or 2.3.1, as appropriate. This report
is not required if the measured level of radioactivity was not the result of
plant effluents; however, in such an event, the condition shall be reported
and described in the Annual Radiological Environmental Operating
Report (see Section 5.4).

S0123-ODCM
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50 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

l . .
5.1 MONITORING PROGRAM (Continued)

ACTION: (Continued)

d. With fresh leafy vegetable samples or fleshy vegetable samples
unavailable from one or more of the sample locations required by -
“Table 5-1, identify specific locations for obtaining replacement samples -
and add them within 30 days to the Radiological Environmental
Monitoring Program given in the ODCM. The specific locations from
which samples were unavailable may then be deleted from the monitoring
‘program. Pursuant to Licensee Controlled Specifications 5.7.1, submitin - |
the next Annual Radioactive Effluent Release Report documentation for a -
change in the ODCM including a revised figure(s) and table for the ODCM
reflecting the new location(s) with supporting information identifying the
cause of the unavailability of samples and justifying the selectlon of the
new Iocatlon(s) for obtaining samples.

07/2020

SURVEILLANCE REQUIREMENT

.1 The radlologlcal environmental monitoring samples shall be collected pursuant to
Table 5-1 from the locations given in Table 54 and Flgures 5-1 through 5-5 and
shall be analyzed pursuant to the requirements of Tables 5-1 and 5-3.

S0123-0DCM
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Exposure Pathway

and/or Sample

1. AIRBORNE
Parﬁpulates

2. DIRECT

"RADIATIONe

- Number of Samples
" and Sample Locations®

- DIQ.

TABLE 5-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sampl'ing and .
Collection Frequency® -

Continuous operation of

sampler with sample

collection as required by

dust loading, but at least
© once per 7 days.

Samples from at least 5 locations:

3 samples from offsite locations (in
different sectors) of the highest
calculated annual average ground level

1 sample from the vicinity ofa
community having the highest caiculated
annual average ground-level D/Q. -

1 sample from a control location _ o
15-30 km (10-20 miles) distant and in

the least prevalent wind direction®.

At least 30 locations including an inner
ring of stations in the general area of the
site boundary and an outer

ring approximately in the 4 to 5 mile
range from the site with a station in
each sector of each ring. The balance of
the stations is in special interest areas
such as population centers, nearby
residences, schools, and in 2 or 3 areas .
to serve as control stations. ‘

filter change. Perform gamma isotopic® -

At least once per 92 days.

N

Tvpé and Ffequencv of Analyses -

Particulate sampler. Analyze for gross _ I
beta radioactivity > 24 hours following

11/2020

analysis on each sample when gross

beta activity. is > 10 times the yearly |
mean of control samples. Perform

gamma isotopic analysis on composite

(by location) sample at least once per

92 days. ’

Gamma dose. At least once per 92 days.

'S0123-ODCM
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TABLE 5-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Samples . ) Sampling and
and/or Sample and Sample Locations® Collection Frequency® Type and Frequency of Analyses

3. WATERBORNE

a. Ocean 4 locations - At least once per month and Gamma isotopic analysis of each
’ composited’ quarterly. monthly sample. Tritium analysis of
' composite sample at least once per
92 days.

b. Drinking - DELETED

c. Sediment 4 locations from Shoreline At least once per 184 days. = Gamma isotopic analysis of each
sample. .
d. Ocean 5 locations Bottom Sediments At leath once per 184 days. = Gamma isotopic analysis of each
. sample.
. SO123-ODCM
Revision 16
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Exposure Pathway
and/or Sample

4. INGESTION.

a. Animals
Nonmigratory
Marine ‘

b. Local Crops

TABLE 5-1 (Continued)

RADIOLOGICAL ENVIRONM‘E'NTAL MONITORING PROGRAM -

Number of Samples - Sampling and ' ) : :
and Sample Locations® Collection Frequency?® - Type and Frequency of Analyses
3 locations ‘ o One sample in season, or  Gamma isotopic analysis on edible

at least once per 184 days  portions.

if not seasonal. One sample

of each of the following
species:

1. Fish-2 adult species
such as perch or
sheephead. )

" 2. Crustaceae-such as
crab or lobster.

3. Mollusks-such as
limpets, seahares or

clams. ‘ '
2 locations » Representative vegetables, Gamma isotopic analysis on edible
. normally 1 leafy and " portions semiannually. -

1 fleshy collected at harvest |
time. At least 2 vegetables
collected semiannually from
each location.

S0123-ODCM
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TABLE 6-1 (Continued)

TABLE NOTATION

Sample locations are indicated on Figures 5-1 through 5-5.

Gamma isotopic analysis means the identification and quantlﬁcatlon of gamma-emlttlng radlonuclldes that may be attnbutable to
the effluents from the facllrty .

The purpose of this sample is to obtain background information. If it is not practical to establish control Iocat]ons in accordance
with the distance and wmd direction cntena other srtes which provide valid background data may be substltuted

DELETED

Reg. Guide 4.13 (Revision 0) provides m'inimum acceptable performance criteria for thermoluminescence dosimetry (TLD)
systems used for environmental monitoring. One or more instruments, such-as a pressurized ion-chamber, for measuring and

recording dose rate continuously may be used in place of, or in addition to, integrating dosimeters. For the purpose of this table, a

thermoluminescent dosimeter may: be considered to be one phosphor and two or more phosphors in a packet may be considered
as.two or more dosimeters. Film badges should not be used for. measuring direct radiation.

Composite samples should be collected w1th equnpment (or equivalent) WhICh is capable of collecting an aliquot at tlme intervals
which are very short (e.g., hourly) relative to the compositing period (e.g., monthiy) :

. DELETED

S0123-ODCM
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TABLE 62 =

REPORTING LEVELS FOR RADIOACT>I'VITY CONCENTRATIONS IN ENVIRONMEN'i'AL SAMPLES

Repbrting» Levels

Airbome

. Particulate '
. Water or Gases _ Marine Animals Local Crops
Analysis (pCifl)‘ (pCi/m3) : (pCi/Kg, wet) (pCi/Kg, wet)
H-3 3 x 10E¢ ‘
Mn-54 1x10° 3x10*
Co-58 | 1x10° 3x10*
Co-60 . 3x10? 1 x_10“ 4
Zn-65- 3x10% 2x10%. . )
Cs-134 30 10 - 1x10° - 1x10%
: 50 20 - s 2x10° 2x10°

Cs-137

(a) DELETED
 (b) DELETED

5.7
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TABLE 5-3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®

MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)®

Airborne
: Particulate - -
© Water- or Gases Marine Animals Local Crops Sediment
Analysis {pCil) (pCi/m?) "(pCi/Kg{ wet) (pCi/Kg, wet) (pCi/Kg, dry)
gross beta 4 - 1x102 ‘ .
H-3 -3000
Mn54 15 : " 130
Co-58, 60 15 , : 130
Zn-65 30 _ 260 ' ' '
Cs-134 15 5x 1072 130 60 150
Cs-137 18 6x102 150 - - 80 180
S0123-ODCM
Revision 16
11/2020
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TABLE 5-3 (Continued)

TABLE NOTATION

The LLD is the smallest concentration of radioactive material in a sample that will be
detected with 95% probability with 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 St
E*V*2.22x10°*Y *exp (-AA1)

where:
LLD = "a priori" lower limit of detection as defined above (as microcurie per
unit mass or volume)

Sy = standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per
minute)

E = counting efficiency (as counts per transformation)

V = sample size (in units of mass or volume)

222 x10% = number of transformations per minute per microcurie

Y = fractional radiochemical yield (when applicable)

A = radioactive decay constant for the particular radionuclide

At = elapsed time between midpoint of sample collection or end of the

collection period and time of counting (for environmental samples,
not plant effluents)

The value of Sp used in the calculation of the LLD for a detection 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. In calculating the LLD for a radionuclide determined by gamma-ray
spectrometry, the background shall include the typical contributions of other radionuclides
normally present in the samples (e.g., Potassium-40 in milk samples). Typical values of °
E, V, Y and At shall be used in the calculations.

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.*

(1)
)

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

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). S0123-ODCM
Revision 0
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TABLE 5-3 (Continued) .

TABLE NOTATION (Continued)

DELETED

Other peaks which are measurable and identifiable, together with the radionuclides in
Table 5-3, shall be identified and reported.

DELETED

S0123-ODCM
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11/2020

5-10

|1 1/2020 |

|1 1/2020 |



50 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

52  LAND USE CENSUS
" SPECIFICATION

521 A land use census shall be conducted and shall identify the location of the
nearest milk animal, the nearest residence and the.nearest garden* of
greater than 500 square feet producing fresh leafy vegetables in each of
the 16 meteorological sectors within a distance of five miles.

APPLICABILITY: At all times
_ ACTION:
a. With the land use census identifying a location(s) that yields a calculated

dose or dose commitment greater than the values currently being
calculated in Specification 2.3.1, pursuant to Licensee Controlled

Specifications Section 5.7.1, |dent|fy the new locations in the next Aﬁnual

Radioactive Effluent Release Report.

b. With the land use census identifying a Ibcation(s) that yields a calculated
dose or dose commitment (via the same exposure pathway) 20 percent.
greater than at a location from which samples are currently being
obtained in accordance with Specification 5.1.1, add the new location
within 30 days to the Radiological Environmental Monitoring Program
given in the ODCM. The sampling location(s), excluding the control
_station location, having the lowest calculated dose or.dose commitment(s)
via the same exposure pathway, may be deleted from this monitoring,
program after October 31, of the year in which this Land Use Census was
conducted. Pursuant to Licensee Controlled Specifications Section 5.7.1,
submit in the next Annual Radioactive Effluent Release Report
‘documentation for a change in the ODCM including a revised figure(s)
and table(s) for the ODCM reflecting the new Iocatlon(s) with lnformatlon
supporting the change in sampling Iocatlons

SURVEILLANCE REQUIREMENT

.1 The land use census shall be conducted at least once per 12'months between
the dates of June 1 and October 1 using that information which will provide the
. best results, such as by a door—to—door survey, aerial survey, or by consulting .
local agriculture authorities.

*Broad Ieaf vegetation sampling may be performéd‘at the site boundary in the
direction sector with the highest D/Q in lieu of the garden census.
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

53 INTERLABORATORY COMPARISON PROGRAM

| SPECIFICATION

5.3.1 Analyses shall be performed on radioactive materials supplied as part of
an Interlaboratory Comparison Program that complies with Reg.
Guide 4.15.

APPLICABILITY: At all times

ACTION:

a. With analyses not being performed as required above, report the
corrective actions taken to prevent a recurrence to the Commission in the
Annual Radiological Environmental Operating Report.

SURVEILLANCE REQUIREMENT

.1 A summary of the results obtained as part of the above required Interlaboratory
Comparison Program and in accordance with Section 5.4.1 of this document

shall be included in the Annual Radiological Environmental Operating Report
(see Section 5.4).
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50 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

54

ANNUAL RADIdLOGICAL ENVIR-O'N‘MENYTAL OPERATING REPORT*

541

~ The Annual Radiological Environmental Operating Report covering the

operation of the unit during the previous calendar year shall be submrtted
by May 15 of each year. The report shall include summaries,
interpretations, and analyses of trends of the results of the Radlologlcal
Environmental Monitoring Program for the reporting period. The material
provided shall be consistent with the objectives outlined in the Offsite Dose
Calculation Manual (ODCM), and in 10 CFR 50, Appendlx l, .
SectionsIV.B.2, IV.B.3, and IV.C.

The Annual ,Radiological Environmental Operating Report shall include the
results of analyses of all radiological environmental samples and of all
environmental radiation measurements taken during the period pursuant to
the locations specified in the table and figures in the ODCM, as well as
summarized and tabulated results of these analyses and measurements in
the format of the table in the Radiological Assessment Branch Technical
Position, Revision 1, November 1979. The report shall identify the
thermoluminescent dosimeter (TLD) results that represent collocated
dosimeters in relation to the NRC TLD program and the exposure period
associated with each result. In the event that some individual results are
not available for inclusion with the report, the report shall be submitted
noting and explaining the reasons for the missing results. The missing
data shall be submitted in a supplementary report as soon as possible.

Avsingle submittal may be made for a multiple unit station. T'he submittal shall combiné
sections common to all ;units at the station; however, for units with separate radwaste

systems, the submittal shall specify the releases of radioactive material from each unit.

SO123-ODCM
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

55  SAMPLE LOCATIONS

The Radiological Environmental Monitoring Sample Locations are identified in
Figures 5-1 through 5-5. These sample locations are described in Table 54 and
indicate the distance in miles and the direction, determined from degrees true north,
from the center of the Units 2 and 3 building complex. Table 5-6 gives the sector and
direction designation for the Radiological Environmental Monitoring Sample Location
on Map, Figures 5-1 through 5-5.
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' TABLE 5-4

Page 1 of 5

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

5-15 -

L ‘ - DISTANCE* L

TYPE OF SAMPLE AND SAMPLING LOCATION . (miles) DIRECTION*

Direct Radlation . |

1  City of San Clemente (Former SDG&E Offices) 57 NW - 3

2 Cérﬁp‘San Mateo (MCB, Camp Pendleton)" 3.6 N

3  Camp San Onofre (MCB, Camp Pendleton) 28 NE

4 Camp Hormo (MCB, Camp Pendleton) 44 E

6  Old El Camino Real (AKA OIld Route 101) 3.0 ESE

8 Noncommissioned Officers' Beach Club 1.4 NW

10 Bluff (Adjacent to Former PIC #1) 0.7 WNW

11 Former Visitors' Center 0.4 CNW

12~ South Edge of Switchyard 0.2%*- E

13 Southeast Site boundary (Bluff) 0.4* ESE

15  Southeast Site Boundary (Office Building) 01" SSE

16  East Southeast Site Boundary 0.4~ ESE

17  DELETED. ' - -

18  DELETED - -

19  SanClemente Highlands 49 NNW

22  Former U.S. Coast Guard Station - San Mateo Point - 2.7 WNW

23 SDGAE Service Center Yard 8.1 NW

31  Aurora Park-Mission Viejo 18.6 NNW

33  Camp Talega (MCB, Camp Pendleton) 59 “N

34  SanOnofre School (MCB, Camp Pendleton) 19 NW

35  Range 312.(MCB, Camp Pendieton) | 4.8 NNE

36 Range 208C (MCB, Camp Pendléto‘n) 41 NE

38  San Onofre State Beach Park 34 SE B

-’40  SONGS Garden - Mesa (Adjacent to Former PIC #3) 0.7 . NNw : :l

41 Old Route 101- East | 0.3 E =

44  Fallbrook Fire Station 17.7 E

46  San Onofre State Beach Park ) 1.0 - SE

47  Camp Las Flores (MCB, Camp Pendleton) 86 SE
S0123-O0DCM =
Revision 16 S
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TABLE 5-4 (Continued)

Page2 of 5

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

78

‘ DISTANCE* )
TYPE OF SAMPLE AND SAMPLING LOCATION, ", (miles) DIRECTION*
Direct Radlation (Continued)
49 Camp Chappo_(MCB", Camp Pendleton) 12.9 ESE
50  Oceanside Fire Station (CONTROL) " 15.6 SE
‘83  San Diego County Operatidns Center 442 " SE
54  Escondido Fire Station 31.8 ESE-
55- San Onofre State Beéch (Unit 1, West) 0.2 ’ WNW
56  San Onofre State Beach (Unit 1, West) - 0.2* ‘W
57  San Onofre State Beach (Unit 2) 0.1** SW
58  San Onofre State Beach (Unit 3) 0.1* S
59 SONGS Meteorological Tower 03" WNW
60 DELETED . .
61  Mesa- East Boundary (Adjacent to Former PIC#4) 0.7 N
62 MCB - Camp Pendleton (Adjacent to Former PIC #5) 0.7 . NNE
63  MCB - Camp Pendleton (Adjacent to Former PIC#6) 0.6 . NE
64 MCB - Camp Pendleton (Adjacent to Former PIC #7) 0.6 . ENE
65 * .MCB - Camp Pendleton (Adjacent to Former PIC #8) 0.7 . E
. 66  San Onofre State Beach Park
~ (Adjacent to Former PIC #8) 0.6 - ESE
67  Former SONGS Evaporation Pond 0.6 NW
. (Adjacent to Former PIC #2) '
68 Range 210C (MCB, Camp Pendlston) 44 | ENE
73 -South Yard Facility | 0.4% ESE
74  Oceanside City Hall (Backup CONTROL) ' 15.6 SE
75 Gate 25 MCB 4.6 SE
76  Former El Camino Real Mobil Station 46 NW
77 Area 62 Heavy lift pad 42 N
Hormo (_Zanyonl(AKA. Sheép Valley) 44 - ESE

Distance (miles) and Direction (sector) are measured relative to Units 2 and 3 mldpomt

Direction is determined from degrees true north.

~ Distances are within the Units 2 and 3-Site Boundary (0.4 mile in all sectors) and not

requ1red by Regulatory Guidance.
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TABLE 54 (Continued)

Page 3 of 5

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

_ DISTANCE*

TYPE OF SAMPLE AND SAMPLING LOCATION (miles) DIRECTION*
Airborne '
1 City of San Clemente (City Hall) 51 NwW
7 AWS Roof ‘ 0.18** NwW
9 State Beach Park 0.6 ESE
10  Bluff 0.7 WNW
11~ Mesa EOF 0.7 NNW
12  Former SONGS Evaporation Pond 0.6 NwW
13  Marine Corps Base (Camp Pendleton East) 0.7 E
14  DELETED ' - -
15 DELETED - -
16  San Luis Rey Substation (CONTROL) 16.7 SE
Soil Samples’
1 Camp San Onofre 2.8 NE
2 Old Route 101 - (East Southeast) 3.0 ESE
3 Basilone Road/I-5 Freeway Offramp 2.0 NW
5 Former Visitor's Center 0.4+ NW

. 6 DELETED - -
7 Prince of Peace Abbey (CONTROL) 15 SE
Ocean Water
A Station Discharge Outfall - Unit 1 0.6 SwW
B Outfall - Unit -2 1.5 SwW
C Outfall - Unit 3 1.2 SSw
D Newport Beach (CONTROL) 30.0 NwW

Distance (miles) and Direction (sector) are measured relative to Units 2 and 3 midpoint.

Direction is determined from degrees true north.

Distances are within the Units 2 and 3 Site boundary (0.4 mile in all sectors) and not

required by Regulatory Guidance.

Soil Samples are not required by Regulatory Guidance.

07/2020
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_ Page 4 6f 5
‘TABLE 5-4 (Continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE .LOCATIONS

DISTANCE*

TYPE OF SAMPLE AND SAMPLING LOCATION (miles) DIRECTION* =
Drinking Water Deleted L , " 7 . |
Shorellne Sediment (Beach Sand) . =
1 San Onofre State Beach (Southeast) 0.6 - SE
2 San Onofre Surfing Beach 08 o WNW
'3 San Onofre State Beach (Southeast) o 35 o SE
4 Newport Beach (North End) (CONTROL) - 292 NWC
Local Crops
1 DELETED o A - -
2 Oceanside (CONTROL)** | . 15t025 ' SEtoESE
4 . DELETED L , - -
6  SONGS Garder** . .07 NNW

Dlstance (miles) and Dlrectlon (sector) are measured relative to Unlts 2and 3 mldpomt

" Direction is determined from degrees true north.

Control location should be in Sector G or F, 15 to 25 miles from site. The control location

will be selected based on sample-availability. The exact location shall be noted in the

Annual Radiological Environmental Operating Report.

The SONGS Garden, location 8, for local crops, was relocated 0.1 miles west and

0.3 miles north to remain on controlled property with irrigation adjacent to former PIC #3 : I
on September 2015 and remains at the site boundary. Prior to' September 2015, SONGS

Garden, location 6, was just inside the east border of Sector R 0.4 miles out from the E-50
building.

S0123-O0DCM
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TABLE 54 (Continued) - Page 5 of 5

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

« DISTANCE*
_TYPE OF SAMPLE AND SAMPLING LOCATION (miles) DIRECTION*
Non-Migratory Marine Animals N o
A Untt 1 Outfall - 0.9 WSW
B Units 2 and 3 Outfall 1.5 ’ SSw .
c Laguna Beach (CONTROL)™ 20to 25 WNW to NW
Kelp® ‘
A San Onofre Kelp Bed 1.5 S
B San Mateo Kelp Bed 3.8 WNW
C Bam Kelp Bed 6.3 SSE to SE
D DELETED - ‘ -
E Salt Creek (CONTROL) | 11t0 13 WNW to NW
Ocean Bottom Sediments
A  DELETED - -
B Unit 1 Outfall 0.8 SSwW
Cc Unit 2 Outfall 1.6 ) SW
D Unit 3 Outfall 1.2 SSW
E Laguna Beach (CONTROL) 20to 25 NwW
F SONGS Upcoast 0.9 WSW

Distance (miles) and Direction (sector) are measured relative to Units 2 and 3 midpoint.
Direction is determined from degrees true north.

A location more distant from SONGS in the WNW to NW direction may be used as the
CONTROL location.

Kelp samples are not required by Regulatory Guidance. |
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TABLE 5-5

PIC - RADIOLOGICAL ENVIRONMENTAL MONITORING LOCATIONS
DELETED

REMAINDER OF PAGE LEFT INTENTIONALLY BLANK
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TABLE 5-6

SECTOR AND DIRECTION DESIGNATION FOR RADIOLOGICAL
ENVIRONMENTAL MONITORING SAMPLE LOCATION MAP

DEGREES TRUE NORTH

FROM SONGS 2 AND 3 MID-POINT NOMENCLATURE
Sector Center Sector 22.5°

Limit Line Limit Sector* Direction
348.75 0 & 360 11.25 A N
11.25 225 33.75 B NNE
33.75 450 56.25 Cc NE
56.25 67.5 78.75 D ENE
78.75 90.0 101.25 E E
101.25 112.0 123.75 F ESE
123.75 135.0 146.25 G SE
146.25 157.0 168.75 H SSE
168.75 180.0 191.25 J S
191.25 202.5 213.75 K SSw
213.75 225.0 236.25 L SW
236.25 2475 | 258.75 M Wsw
258.75 270.0 281.25 N w
281.25 2925 303.v75 P WNW
303.75 315.0 326.25 Q NW
326.25 337.5 348.75 R NNW

* Distance (miles) and Direction (sector) are measured relative to Units 2 and 3 midpoint.
Direction is determined from degrees true North.
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RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS
1 MILE RADIUS
Figure 5-1
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RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

2 MILE RADIUS

Figure 5-2
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RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

5 MILE

RADIUS

11/2020

Figure 5-3
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RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS - ORANGE COUNTY
Figure 5-4
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Figure 5-5

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS - SAN DIEGO COUNTY
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6.0

6.1

ADMINISTRATIVE

DEFINITIONS

The defined terms of this section appear in capitalized type and are applicable
through these Specifications.

ACTION

6.1.1

ACTION shall be that part of a specification which prescribes remedial
measures required under designated conditions.

CHANNEL CALIBRATION

6.1.2

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with the necessary range and
accuracy to known values of the parameter which the channel monitors.
The CHANNEL CALIBRATION shall encompass the entire channel,
including the sensor and alarm and/or trip functions, and shall include the
CHANNEL FUNCTIONAL TEST. The CHANNEL CALIBRATION may be
performed by any series of sequential, overlapping or total channel steps
such that the entire channel Is calibrated.

CHANNEL CHECK

6.1.3

A CHANNEL CHECK shall be the qualitative assessment of channel
behavior during operation by observation. This determination shall include,
where possible, comparison of the channel indication and/or status with
other indications and/or status derived from independent instrument
channels measuring the same parameter.

CHANNEL FUNCTIONAL TEST

6.1.4

A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signal into channel as close

to the sensor as practicable to verify FUNCTIONALITY, including alamm
and/or trip functions.

Bistable channels - the injection of a simulated signal into the sensor to

. verify FUNCTIONALITY, including alarm and/or trip functions.

Digital computer channels - the exercising of the digital computer
hardware using diagnostic programs and the injection of simulated
process data into the channel to verify FUNCTIONALITY.
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/ 6.0 ADMINISTRATIVE (Continued)

6.1 DEFINITIONS (Continued)

FREQUENCY NOTATION

6.1.5

The FREQUENCY NOTATION specified for the performance of
Surveillance Requirements shall correspond to the intervals defined in
Table 6.2. ~

" FUNCTIONAL - FUNCTIONALITY

- 6.1.6

A system, subsystem, train, component or device shall be FUNCTIONAL
or have FUNCTIONALITY when it is capable of performing its specified
function(s), and when all necessary attendant instrumentation, controls,
normal or emergency electrical power, cooling and seal water, lubrication
and other auxiliary equipment that are required for the system,
subsystem, train, component or device to perform its function(s) are also
capable of performing their related support function(s).

MEMBERS OF THE PUBLIC

6.1.7

MEMBER(S) OF THE PUBLIC shall include all individuals who by virtue

of their occupational status have no formal association with the plant. This/
category complies with the requirements of 10 CFR 50 and shall include
non-employees of the licensee who are permitted to use portions of the
site for recreational, occupational, or purposes not associated with plant
functions. This category shall not include non-employees such as vending
machine servicemen or postmen who, as part of their formal job function,
occasionally enter an area that is controlled by the licensee for purposes

of protection of individuals from exposure to radiation and radioactive
materials.

PURGE - PURGING

6.1.8

PURGE or PURGING is the controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.

SITE BOUNDARY

6.1.9

The SITE BOUNDARY shall be that line beyond which the land is not
owned, leased, or otherwise controlled by the licensee.

SOLIDIFICATION

6.1.10

SOLIDIFICATION shall be the conversion of radioactive wastes from
liquid systems to a homogeneous (uniformly distributed), monolithic,
immobilized solid with definite volume and shape, bounded by a stable
surface of distinct outline on all sides (free-standing).
S0123-ODCM
Revision 9
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6.0 ADMINISTRATIVE (Continued)

6.1

DEFINITIONS (Continued)

SOURCE CHECK

6.1.11

For Sorrento Electronics digital monitors, a SOURCE CHECK shall be the
verification of proper computer response to a check source request.
[2(3)RT -7828, 2(3)RT-7865 1]

For MGPI monitors a SOURCE CHECK ehall be the verification of breper
computer response to the continuous internal detector, monitor calibration
and electrical checks. [2RT-7821, 2/3RT-7813, 2/3RT-7808G 2/3RT-2101]

SURVEILLANCE REQUIREMENT MEETING SPECIFIED FREQUENCY

- 6.1.12

The Specified Frequency for each SR is met if the Surveillance is

o performed within 1.25 times the interval specified in the Frequency, as

measured from the previous performance or as measured from the time a
specified condition of the Frequency is met.

" For Frequencies specified as once the above lnterval extension’ does not

apply. : .

" If a Completion Time requires periodic performance on a “once per ...

basis, the above Frequency extension applies to each performance after
the initial performance.

This provision is not intended to be uséd repeatedly as a convenient
means to extend surveillance intervals beyond those specified.
Addrtlonally, it does not apply to any Action Statements.

VENTILATION EXHAUST TREATMENT SYSTEM

6.1.13

A VENTILATION EXHAUST TREATMENT SYSTEM is any system
designed and installed to reduce gaseous radioactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through
HEPA filters for the purpose of removing particulates from the gaseous .

‘exhaust stream pnor to the release to the environment.

NOTE: LOcal mobile ventilation exhaust treatment system will be used
on an as needed bases when outdoor activities have the potential for

. gaseous effluent releases.
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6.0 ADMINISTRATIVE (Continued)
6.1 DEFINITIONS (Continued)

VENTING

6.1.14 VENTING is the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacement air or gas is
not provided or required during VENTING. Vent used in system names
does not imply a VENTING process.

S0123-ODCM
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TABLE 6-1

OPERATIONAL MODES
DELETED

REMAINDER OF PAGE LEFT INTENTIONALLY BLANK

S0123-ODCM
Revision 9
11/2015

6-5



NOTATION

D T s 0O O

N.A.

3IxW

TABLE 6-2

FREQUENCY NOTATION

FREQUENCY

At least once per 12 hours
At least once per 24 hours
At least once per 7 days
At least once per 31 days
At least once per 92 days

At least once per 184 days

At least once per 18 months*
Completed prior to each release
Not applicable

At least once per 72 hours 3 times per week (usually M,
W, F).

*A month is defined as a 31-day period.

S0123-ODCM
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6.0 ADMINISTRATIVE (Continued)

6.2 ADMINISTRATIVE CONTROLS

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT*

6.2.1

6.2.2

The Radioactive Efﬂuent Release Report covermg the operatlon of the
facility during the previous calendar year shall be submitted before May 1
of each year. The report shall include a summary of the quantities of
radioactive I|qU|d and gaseous effluents released fromi the facility. The
report shall also include a summary of the quantities of solid radioactive
waste shipped from the facility directly to the disposal site and quantities
of solid radioactive waste shipped from the facility’s intermediary
processor to the disposal site. The material provided shall be consistent
with the objectlves outlined in the ODCM and Process Control Program
(PCP) and in conformance with 10 CFR 50.36a and’ 10 CFR 50,
Appendix 1, Section IV.B.1. :

The radioactive effluent release reports shall include a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste

- released from the facility as outlined in Reg. Guide 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 1, June 1974, with data
. summarized on a quarterly basis following the format of Appendix B

thereof.

The radioactive effluent release report shall include an assessment of the

radiation doses due to the radioactive liquid and gaseous effluents
released from the facility during the previous calendar year. This same

. report shall also include an assessment of the radiation doses from
. _fadioactive liquid and gaseous effluents to MEMBERS OF THE PUBLIC

due to their activities inside the SITE BOUNDARY (Figure 1-2 and 2-2)
during the report period. All assumptions used in making these
assessments (i.e., specific activity, exposure time and location) shall be

included in these reports. The meteorological conditions shall be used for
" determining the gaseous pathway doses. The assessment of radiation

doses shall be performed in accordance with the OFFSITE DOSE

- 'CALCULATION MANUAL (ODCM). -

* A single submittal may be made for a multiple unit station The submittal should combine those sections that
are common to all units at the Station, however, for units with separate radwaste systems, the submittal shall
specify the releases of radioactive matenal from each unrt. .

S0123-ODCM
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6.0 ADMINISTRATIVE (Continued)

6.2

ADMINISTRATIVE CONTROLS (Continued)

6.2.2 (Continued)

The radioactive effluent release report shall also include an assessment of
radiation doses to the likely most exposed MEMBER OF THE PUBLIC from
reactor releases and other nearby Uranium fuel cycle sources (including
doses from primary effluent pathways and direct radiation) for the previous
12 consecutive months to show conformance with 40 CFR 190,
Environmental Radiation Protection Standards for Nuclear Power Operation.
Acceptable methods for calculating the dose contribution from liquid and
gaseous effluents are given in Reg. Guide 1.109, Rev. 1.

The radioactive effluents release shall include the following information for
each type of solid waste shipped offsite during the report period:

a. Container volume,

b.  Total curie quantity (specify whether determined by measurement or
estimate),

c.  Principal radionuclides (specify whether determined by measurement or
estimate),

d. Type of waste (e.g., spent resin, compacted dry waste, evaporator
bottoms),

e. Type of container (e.g., LSA, Type A, Type B, Large Quantity), and

f. Solidification Agent (e.g., cement, urea formaldehyde).

The radioactive effluent release report shall include unplanned releases from
the site to unrestricted areas of radioactive materials in gaseous and liquid

effluents made during the reporting period.

The radioactive effluent release reports shall include any changes to the
PROCESS CONTROL PROGRAM (PCP) made during the reporting period.

¢
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6.0 ADMINISTRATIVE (Continued)

6.3 MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

{Liquid and Gaseous)

Licensee initiated major changes to the radioactive waste systems (liquid and

£
gaseous):

1.

Shall be reported to the Commission in the Annual Radioactive Effluent
Release Report for the period in which the evaluation was performed. The
discussion of each change shall contain:

a.

A summary of the evaluation that led to the determination that the change
could be made in accordance with applicable regulations;

Sufficient detailed information to totally support the reason for the change
without benefit of additional or supplemental information;

A detailed description of the equipment, components and processes
involved and the interfaces with other plant systems;

An evaluation of the change which shows the predicted releases of
radioactive materials in liquid and gaseous effluents that differ from those
previously predicted in the license application and amendments thereto;

An evaluation of the change which shows the expected maximum
exposures to individual in the unrestricted area and to the general
population that differ from those previousty estimated in the license
application and amendments thereto;

A comparison of the predicted releases of radioactive materials, in liquid
and gaseous effluents to the actual release for the period prior to when
the changes are to be made;

An estimate of the exposure to plant operating personnel as a result of
the change; and

Documentation of the fact that the change was reviewed and found .
acceptable

Shall become effective upon review and acceptance.

S0O123-ODCM
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6.0

8.4

ADMINISTRATIVE (Continued)

BASES

* LIQUID EFFLUENTS

CONCENTRATION (1.1)

6.4.1

DOSE (1.2)

6.4.2

:20.106(e) to the populatlon ) ]

This specification is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents from the site will be
less than the concentration levels specified in 10 CFR Part 20, Appendix
B, Table I, Column 2. This limitation provides additional assurance that
the levels of radioactive materials in bodies of water outside the site will

" result In exposures within (1) the Section 1I.A design objectives of

Appéndix |, 10 CFR 50, to an individual, and (2) the limits of 10 CFR |

A\

This specification is provided to implement the requirements of Section
ll.A, 1ILA ;and IV.A of Appendix I, 10 CFR Part 50. The Limiting Condition
for Operation implements the guides set forth in Section Il.A of Appendix .
The ACTION statements provide the required operating flexibility and at
the same time implement the guides set forth in Section IV.A of Appendix |
to assure that the releases of radioactive material in liquid effluents will be’
kept "as low as is reasonably achievable." The dose calculations in the
ODCM implement the requirements in Section Ill.A of Appendix | that
conformance with the guides of Appendix | be shown by calculational

- procedures based on models and data, such that the actual exposure of

an individual through appropriate pathways is unlikely to be substantially

) underes’umated The equations specified in the ODCM for calculating the

doses due to the actual release rates of radioactive materials in liquid

" effluents are consistent with the methodology provided in Reg.

Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases
of Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix I," Revision 1, October 1977 and Reg.

Guide 1.113, "Estimating Aquatic Dispersion of Effluents from Accidental
and Routine Reactor Releases for the Purpose of Implementing
Appendix I," April 1977.

This specification applies to the release of liquid effluents from each unit at |
the site. For units with shared radwaste treatment systems, the liquid

effluents from the shared system are proportioned among the units sharing

that system '

.8§0123-ODCM
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6.0 ADMINISTRATIVE (Continued)

6.4

A§E (Contlnued)

LIQUID WASTE TREATMENT (1. 3)

' 6.4.3

The FUNCTIONALITY of the liquid radwaste treatment system ensures ‘
that this system will be available for use whenever liquid effluents require

.treatment prior to release to the environment. The requirement that the

appropriate portions of this system be used when specified provides
assurance that the releases of radioactive matenaIs in liquid effluents will
be kept "as low as is reasonably achievable." This specification

~ implements the requirements of 10 CFR Part 50.36a, General Design

Criterion 60 of Appendix A to 10 CFR Part 50 and the design objective

given in Section |1.D of Appendix | to 10 CFR Part 50. The specified limits
governing the use of appropriate portions of the liquid radwaste treatment
system were specified as a suitable fraction of the dose design objectives
set forth in Section 1.A of Appendix |, 10 CFR Part 50, for liquid effluents.

GASEOUS EFFLUENTS

DOSE RATE (2.1)

644

This specification is provided' to ensure that the dose at any time at the site

. boundary from gaseous effluents from all units on the site will be within the

annual dose limits of 10 CFR Part 20 for unrestricted areas. The annual
dose limits are the doses associated with the concentrations of 10 CFR
Part 20, Appendix B, Table Il, Column 1. These limits provide reasonable
assurance that radioactive material discharged in gaseous effluents will
not result in the exposure of an individual in an unrestricted area, either

within or outside the site boundary, to annual average concentrations

exceeding the limits specified in Appendix B, Table Il of 10 CFR Part 20
[10 CFR Part 20.106(b)]. For individuals 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. These release rate limits also restrict, at all times,
the corresponding maximum organ dose rate above background to a
member. of the public via the inhalation pathway fo less than or equal to
1500 mrem/year

This speciﬁc‘ation applies to the release of gaseous.-effluents from all units
at the site. :
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Revision 16
11/2020

6-11

20z

iz



0. ADMINISTRATIVE (Continued)

6.4

BASES (Continued)

DOSE - NOBLE GASES DELETED
6.4.5. DELETED
DOSE RADIOACTIVE MATERIALS IN PARTICULATE FORM AND TRITIUM (2.3)

6.4.6 - This specification.is provided to |r_nplement the requwements of Sections

II.C, lIl.LA, and IV.A of Appendix I, 10 CFR Part 50. The Limiting Conditions

. for Operation are the guides set forth in Section |1.C of Appendix |. The
ACTION statements provide the required operating flexibility and at the
same time implement the guides set forth in Section IV.A of Appendix | to
assure that the releases of radioactive materials in gaseous effluents will
be kept "as low as is reasonably achievable." The ODCM calculational

_methods specified in the Surveillance Requirements implement the
reqmrements in Section Ill.A of Appendix | that conformance with the
guides of Appendix | be shown by calculational procedures based on
models and data, such that the actual exposure of an individual through
appropriate pathways is unlikely to be substantially underestimated. The

' ODCM calculational methods for calculating the doses due to the actual
release rates of the subject matenals are consistent with the methodology
provided in Reg. Guide 1.109, "Calculation of Annual Doses to Man from

- Routine Releases of Reactor Effluents for the Purpose-of Evaluating
Compliance with 10 CFR Part 50, Appendix |," Revision 1, October 1977
and Reg. Guide 1.111, "Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine Releases from Light-
Water-Cooled Redctors," Revision 1, July 1977. These equations also
provide for determining the actual doses based upon the historical average
atmospheric conditions. The release rate specifications for radioactive
materials in particulate form and Tritium are dependent on the existing

-radionuclide pathways to man, in the unrestricted area. The pathways.
which were examined in the development of these calculations were: 1)
individual inhalation of airborne radionuclides, 2) deposition of -
radionuclides onto green leafy vegetation with subsequent consumption by
man, 3) deposition onto grassy areas where milk animals and meat -
producing ‘animals graze with consumption of the milk and meat by man,
and 4) deposition on the ground with subsequent exposure of man.

S0123-ODCM
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6.0 ADMINISTRATIVE (Continued)

6.4

BASES (Continued)

GASEQUS RADWASTE TREATMENT (2.4) DELETED

TOTAL DOSE (3.3)

6.4.7

This specification is provided to meet the dose limitations of 40 CFR 190.
The specification requires the preparation and submittal of a Special
Report whenever the calculated doses from plant radioactive effluents
exceed twice the design objective doses of Appendix I. For sites
containing up to 4 reactors, it is highly unlikely that the resultant dose to a
member of the public will exceed the dose limits of 40 CFR 190 if the
individual reactors remain within the reporting requirement level. The
Special Report will describe a course of action which should result in the
limitation of dose to a member of the public for 12 consecutive months. to
within the 40 CFR 190 limits. For the purposes of the Special Report, it
may be assumed that the dose commitment to the member of the public
from other Uranium fuel cycle sources is negligible, with the exception that
dose contributions from other nuclear fuel cycle facilities at the same site
or within a radius of 5 miles must be considered. If the dose to any
member of the public is estimated to exceed the requirements of 40 CFR
190, the Special Report with a request for a variance in accordancs with
the provisions of 40 CFR 190.11, is considered to be a timely request and
fulfills the requirements of 40 CFR 190 until NRC staff action is completed
provided the release conditions resulting in violation of 40 CFR 190 have
not already been corrected. An individual is not considered a member of
the public during any period in which he/she is engaged in carrying out any
operation which is part of the nuclear fuel cycle.
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6.0

6.4

ADMINISTRATIVE (Continted)
BASES (Continued)

RADIOACTIVE LIQUID EFFLUENT INSTRUMENTATION (4 1)

6.4.8

The radioactive liquid effluent instrumentation is provided to monittor and
control, as applicable, the releases of radioactive materials in liquid

. effluents during actual or potential releases of liquid effluents. The

alarm/trip setpomts for these instruments:shall be calculated in accordance
with the procedures in the ODCM to ensure the alarmvtrip will occur prior to
exceeding the limits of 10 CFR Part 20. The FUNCTIONALITY and use of
this instrumentation is consistent with the requirements of General Design
Criteria 60, 63 and 64 of Appendix A to 10 CFR Part 50.

'R'ADIOACTIVE GASEQUS EFFLUENT INSTRUMENTATI‘ON (4.2)

6.4.9

MONITORING PROGRAM (5.1)'

The radioactive gaseous effluent mstrumentatlon is provided to monitor, as
applicable, the releases of radioactive materials in gaseous effluents
during actual or potential releases of gaseous effluents. The )

. FUNCTIONALITY and use of this instrumentation is consistent with the

requirements of General Design Criteria 60, 63, and 64 of Appendix A to
10 CFR Part. 50.

\
A

6.4.10

The radiological monitoring program required by this specification provides
measurements of radiation and of radioactive materials in.those exposure
pathways and for those radionuclides, which lead to the highest potential
radiation exposures of individuals resulting from the station operation. This
monitoring program thereby supplements the radiological effluent

~ monitoring program by verifying the measurable concentrations of

radioactive materials and levels of radiation are not higher than expected
on the basis of the effluent measurements and modeling of the

- environmental exposure pathways. The initially specified monitoring
" program will be effective for at least the first three years of commercial

operation. Following this period, program changes may be initiated based
on operational experience.

S0123-ODCM
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6.0 ADMINISTRATIVE (Continued)

6.4

BASES (Continued)

The detection capabilities required by Table 5-1 are state-of-the-art for
routine environmental measurements in industrial laboratories. It should be
recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as

a posteriori (after the fact) limit for a particular measurement. Analyses
shall be performed in such a manner that the stated LL.Ds will be achieved
under routine conditions. Occasionally background fluctuations,
unavoidably small sample sizes, the presence of interfering nuclides, or
other uncontrollable circumstances may render these LLDs unachievable.
In such cases, the contributing factors will be identified and described in
the Annual Radiological Environmental Operating Report.

LAND USE CENSUS (5.2)

6.4.11

\
This specification is provided to ensure that changes in the use of
UNRESTRICTED AREAS are identified and that modifications to the
monitoring program are made if required by the results of this census. The
best survey information from the door-to-door, aerial or consulting with
local agricultural authorities shall be used. This census satisfies the
requirements of Section IV.B.3 of Appendix | to 10 CFR Part 50.
Restricting the census to gardens of greater than 500 square feet provides
assurance that significant exposure pathways via leafy vegetables will be
identified and monitored since a garden of this size is the minimum
required to produce the quantity (26 kg/year) of leafy vegetables assumed
in Reg. Guide 1.109 for consumption by a child. To determine this
minimum garden size, the following assumptions were used,

1) that 20% of the garden was used for growing broad leaf vegetation (i.e.,

similar to lettuce and cabbage), and

2) avegetation yield of 2 kg/square meter.

INTERLABORATORY COMPARISON PROGRAM (5.3)

6.4.12

The requirement for participation in an Interlaboratory Comparison
Program is provided to ensure independent checks on the precision and
accuracy of the measurements of radioactive material in environmental
sample matrices are performed as part of the quality assurance program
for environmental monitoring in order to demonstrate that the resuits are
reasonably valid.
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Offsite Dose Calculation Manual
San Onofre Nuclear Generating Station (SONGS)
Page 2-22* of SO123-ODCM Revision 15, August 2020

* This page was revised in Rev 16 and the changes implemented in Rev 15 were overwritten. The change bars for
other changes in Rev 15 are included in the SO123-ODCM Rev. 16 attached as Enclosure 3.



TABLE 2-6

UNITS 2&3 CONTROLLING LOCATION FACTORS'

ZkRikWk
Radionuclide mrem/yr per UCi/sec Use:

H-3 1.29E-3 Q: SORB Rec Beach
Cr-51 4.43E-2 Q: SORB Rec Beach
Mn-54 8.98E+0 Q: SORB Rec Beach
Co-57 1.73E+0 Q: SORB Rec Beach
Co-58 3.19E+0 Q: SORB Rec Beach
Co-60 1.19E+2 Q: SORB Rec Beach
Sr-89 1.75E+1 Q: SC Res with Garden
Sr-90 6.88E+2 Q: SC Res with Garden
Zr-95 3.92E+0 Q: SORB Rec Beach
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 Rec Beach
Cs-136 7.68E-1 Q: SORB Rec Beach
Cs-137 5.01E+1 Q: SORB Rec Beach
Ba-140 3.09E+0 Q: SORB Rec Beach
Ce-141 6.74E-1 Q: SORB Rec Beach
Ce-144 1.32E+1 Q: SORB Rec Beach

1-131 2.58E+1 Q: SC Res with Garden
1-132 1.94E-1 Q: SORB Rec Beach
1-133 3.77E+0 Q: SORB Rec Beach
1-134 5.27E-2 Q: SORB Rec Beach
1-135 7.95E-1 Q: SORB Rec Beach
UN-ID 4,94E+0 Q: SORB Rec Beach

These values to be used in manual calculations are the maximum ZkR«Wx for all locations
based on the most restrictive age group.
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Enclosure 5
Offsite Dose Calculation Manual
San Onofre Nuclear Generating Station (SONGS)
Page 1-1(3* of SO123-ODCM Revision 14, February 2020

* This page was revised in Rev 15 and the changes implemented in Rev 14 were overwritten. This was the only
change in Rev 14.



1.0 LIQUID EFFLUENTS (Continued)

NOTE:

1.4.1.1 dwaste Disch Li i -7813
The value for Cn, the concentration limit at the detector, |s detarmined by
using:
(RW7813XF )(Z Cyl)
Cm =
(1-6)
MPCeff
where:
RWrgia = Radwaste Effluent discharge administrative value
F =  dilution water flow in volume per unit time

7,000 gpm per saltwater dilution pump**

** 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. For
radwaste discharges, the dilution water flow of 14,000 gpm shall be used and

aligned to the same outfall.
(] =  total concentration In each batch sample
4Cy =  total gamma Isotoplc concentration, excluding Xe-133, uCliml
R =  typical effluent release rate

Values of R for each tank are as follows:

Primary Plant Makeup Tank = 160 gpm (per pump)
Candensate Monitor Tank = 120 gpm (per pump)

The maximum liquid radwaste release discharge flow rate will
be administratively Imited to less than 110 gpm

MPCsr = from equation (1-4)
If Cm £ Z,C'y,, then no release is possible. To increase Cn, increase the administrative
value RWrss, and/for increase dilution flow F (by running more dilution pumps in the
applicable discharge structure), and/or decrease the efftuent flow rate R and
recalculate Cr, using the new RW+s4s, F, R as applicable and equation (1-6).

14.1.2 Blowdown Prmglng M Neutrallzatign Sump/Full Flow

Monitor (Batch) (2RT-7817, 3RT-7817) - DELETED
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ODCM APPENDIX A

TABLE OF CONTENTS

Section Title Page
1.0 UNITS2AND SR TABLES™ .. ... ... i A-1 thru A-33

*R, Tables based on Parts Code results for 2019 Land Use Census
(Recorded as: SDS-CH2-REC-0006).
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DOSE PARAMETER R(I)

TABLE I-1

UNITS 2&3

FOR SECTOR

IPI

PATHWAY: SURF BEACH/LIFE GUARD DISTANCE: .5 MILES
X/Q 9.2E-06 SEC/ (M**3) D/Q 2.1E-08 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) 'PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 4.2E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 1.3E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+03 3.1E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 8.5E+04 3.5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 5.4E+05 2.0E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+G0 0.0E+00 1.6E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 2.0E+03
SR 20 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.8E+05 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+QO 0.0E+00 0.0E+00 0.0E+00 1.6E+05 2.3E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+04 1.2E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 _.6E+04 9.9E+06
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.8E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.9E+03 6.2E+08
Cs 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+03 1.4E+07
CS 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.9E+03 9.4E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 1.9E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+04 1.2E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.1E+05 6.4E+06
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+06 1.6E+06
I 132 0.0E+0Q0 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+04 1.1E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 2.0E+05 2.2E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 4.1E+04
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+04 2.3E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.9E+04 6.8E+07
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TABLE 1-1
UNITS 2&3

PATHWAY: SORB CAMPGROUND DISTANCE: 1.0 MILES
X/Q 2.2E-06 SEC/(M**3) D/Q 5.0E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4 .9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 0.0E+00 3.1E+05 0.0E+00 1.8E+05 0.0E+00
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+0Q07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4.5E+05 4.0E+04 4.5E+05 3.0E+04 4 .5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4 .5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-1
UNITS 2&3

DOSE PARAMETER R(I)

FOR SECTOR 'P'

PATHWAY: SAN MATEO POINT HOUS

DISTANCE: 2.7 MILES

X/Q : 2.3E-07 SEC/(M**3) D/Q 4.4E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
Co 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
Co 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 0.0E+00 3.1E+05 0.0E+00 1.8E+05 0.0E+00
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+0Q0 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+408 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2 .0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.39E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4 .5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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DOSE PARAMETER R(TI)

TABLE 1-1
UNITS 2&3

FOR SECTOR 'P'

PATHWAY: COTTON POINT GARDENS DISTANCE: 2.8 MILES
X/Q 2.1E-07 SEC/ (M**3) D/Q 4.1E=-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+00 1.1E403 3.0E+03 1.3E+03 2.0E+03 1.3E+03 1.7E+03
CR 51 1.3E+04 4.7E+06 1.7E+04 1.1E+07 2.1E+04 1.5E+07 1.4E+04 1.6E+07
MN 54 1.0E+4+06 1.4E+09 1.6E+06 2.0E+09 2.0E+06 2.3E+09 1.4E+06 2.3E+09
Co 57 4.,9E+03 3.4E+08 1.3E+04 5.8BE+08 3.1E+04 6.6E+08 3.1E+04 6.3E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 7 .5E+08 1.3E+06 9.7E+08 9.3E+05 9.9E+08
CO 60 4 .5E+06 2.2E+10 7.1E+06 2.4E+10 8.7E+06 2.5E+10 6.0E+06 2.5E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 4.6E+10 3.1E+05 1.9E+10 1.8E+05 1.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 3.5E+10 2.4E+06 1.5E+10 1.4E+06 9.8E+09
SR 90 1.1E+07 0.0E+00 1.5E+07 1.4E+12 1.6E+07 8.3E+11 9.6E+06 6.7E+11
ZR 95 1.8E+06 2.5E+08 2.2E+06 1.1E+09 2.7E4+06 1.5E+09 1.8E+06 1.4E+09
NB 95 4.8E+05 1.4E+08 6.1E+05 4 ,.3E+08 7.5E+4+05 5.9E+08 5.0E+05 6.1E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 5.0E+08 7.8E4+05 6.8E+08 5.0E+05 6.6E+08
TE 123M 1.7E+06 2.0E+07 1.8E+06 2.9E+09 2.0E+06 1.8E+09 1.2E+06 1.2E+09
CS 134 8.0E+04 6.8E+09 1.2E+05 3.2E+10 1.5E+05 2.3E+10 9.8E+04 1.8E+10
CS 136 1.2E+04 1.5E+08 1.5E+04 3.7E+08 1.8E+04 3.2E+08 1.2E+04 3.2E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 3.4E+10 1.2E+05 2.4E+10 7.5E+04 1.9E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 3.0E+08 2.0E+06 2.3E+08 1.3E+06 2.8E+08
CE 141 5.2E4+05 1.4E+07 5.4E+05 4 . 2E+08 6.1E+05 5.5E+08 3.6E+05 5.2E+08
CE 144 9.8E+06 7.0E+07 1.2E+07 1.0E+10 1.3E+07 1.3E+10 7.8E+06 1.1E+10
I 131 1.5E+07 1.7E+07 1.6E+07 4 .8E+10 1.5E+07 3.1E+10 1.2E+07 3.8E+10
I 132 1.7E4+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E4+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 8.1E+08 2.9E+06 4.6E+08 2.2E+06 5.3E+08
I 134 4 .5E+04 4 .5E+05 5.1E+04 4 ,5E+05 4.,0E+04 4.5E+05 3.0E+04 4 ,5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 1.2E+07 6.2E+05 8.2E+06 4 .5E+05 9.1E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 3.5E+09 1.2E+06 2.6E+09 8.6E+05 2.0E+09
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TABLE 1-2

’ UNITS 2&3
DOSE PARAMETER R(I) FOR SECTOR 'Q'
PATHWAY: ST PARK OFFICE TRLR DISTANCE: .6 MILES
X/Q 7.4E-06 SEC/ (M**3) D/Q 3.0E-08 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR {MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3}) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+0Q7
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 * 0.0E+00 0.0E+00 2.8E+05 4.5E+06
Cs 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
PAGE A-5 S0123-ODCM-A

Revision 15
11/2020




TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: SURF BEACH/GUARD SHACK DISTANCE: .7 MILES
X/0 : 5.7E-06 SEC/ (M**3) D/Q : 2.4E-08 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3x*x* 0.0E+00 0.0E+00 7.8E+00 0.0E+00 4.2E+01 0.0E+00 2.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 1.2E+02 3.2E+04 6.9E+02 1.5E+05 2.5E+03 8.0E+05
MN 54 0.0E+00 0.0E+00 1.1E+04 9.5E+06 6.5E+04 4.5E+07 2.4E+05 2 .4E+08
CO 57 0.0E+00 0.0E+00 9.1E+01 2.4F+06 1.0E+03 1.1E+07 5.4E+03 5.9E+07
CO 58 0.0E+00 0.0E+00 7.6E+03 2.6E+06 4.4E+04 1.2E+07 1.6E+05 6.5E+07
CO 60 0.0E+00 0.0E+00 4.9E+04 1.5E+08 2.9E+05 7.0E+08 1.0E+06 3.7E+09
NI 63 0.0E+00 0.0E+00 1.9E+03 0.0E+00 1.0E+04 0.0E+00 3.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 1.5E+04 1.5E+02 7.9E+04 7.1E+02 2.4E+05 3.7E+03
SR 90 0.0E+00 0.0E+00 1.0E+05 0.0E+00 5.4E+05 0.0E+00 1.6E+06 0.0E+00
ZR 95 0.0E+0Q0 0.0E+00 1.5E+04 1.7E+06 8.8E+04 8.2E+06 3.0E+05 4.3E+07
NB 95 0.0E+0Q0 0.0E+00 4.2E+03 9.4E+05 2.5E+04 4.5E+06 8.6E+04 2.3E+07
RU 103 0.0E+00 0.0E+00 4.6E+03 7.5E+05 2.6E+04 3.6E+06 8.6E+04 1.8E+07
TE 129M 0.0E+00 0.0E+00 1.2E+04 1.4E+05 6.5E+04 6.4E+05 2.1E+05 3.4E+06
Cs 134 0.0E+00 0.0E+00 8.3E+02 4.7E+07 4.8E+03 2.2E+08 1.7E+04 1.2E+09
CS 136 0.0E+00 0.0E+00 1.0E+02 1.0E+06 5.8E+02 4.9E+06 2.1E+03 2.6E+07
Cs 137 0.0E+00 0.0E+00 7.2E+02 7.1E+07 4.0E+03 3.4E+08 1.3E+04 1.8E+09
BA 140 0.0E+00 0.0E+00 1.2E+04 1.4E+05 6.6E+04 6.7E+05 2.2E+05 3.5E+06
CE 141 0.0E+00 0.0E+00 3.8E+03 9.4E+04 2.0E+04 4.5E+05 6.2E+04 2.3E+06
CE 144 0.0E+00 0.0E+00 8.2E+04 4.8E+05 4.4E+05 2.3E+06 1.3E+06 1.2E+07
I 131 0.0E+00 0.0E+00 1.1E+05 1.2E+05 4.8E+05 5.6E+05 2.0E+06 2.9E+06
I 132 0.0E+00 0.0E+00 1.3E+03 8.5E+03 4.9E+03 4.1E+04 2.0E+04 2.1E+05
I 133 0.0E+00 0.0E+00 2.7E+04 1.7E+04 9.5E+04 8.0E+04 3.7E+05 4.2E+05
I 134 0.0E+00 0.0E+00 3.5E+02 3.1E+03 1.3E+03 1.5E+04 5.1E+03 7.7E+04
I 135 0.0E+00 0.0E+00 5.5E+03 1.7E+04 2.0E+04 8.2E+04 7.7E+04 4.3E+05
UN-ID* 0.0E+00 0.0E+00 6.9E+03 5.1E+06 4.1E+04 2.4E+07 1.5E+05 1.3E+08
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TABLE 1-2
UNITS 2&3

PATHWAY: SORB REC BEACH DISTANCE: 1.1 MILES
X/Q 1.9E-06 SEC/ (M**3) D/Q 7.8E-09 /M**(2)
INFANT CHILD TEEN ADULT

RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND

NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4 .9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
Co 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4 .5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 0.0E+00 3.1E+05 0.0E+00 1.BE+05 0.0E+00
SR 89 2 .0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2 .5E+08 2.7E+06 2.5E408 1.8E+06 2.5E+08
NB 95 4 .8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2 .0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
CS 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E407
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2 .4E+06 3.8E+06 2.4E+06 2 .9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4 .5E+04 4 .5E+05 5.1E+04 4.5E+05 4.0E+04 4.5E+05 3.0E+04 4 .5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2 .5E4+06 6.2E+05 2.5E406 4.5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
PAGE A-7 SO123-ODCM-A

Revision 15
11/2020




TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: SORB CAMPGROUND CK IN DISTANCE: 1.3 MILES

X/Q : 1.3E-06 SEC/ (M**3) D/Q

5.1E-09 /M**(2)

RADIO-
NUCLIDE

H 3%%
CR 51
MN 54
Co 57
CO 58
CO 60
NI 63
SR 89
SR 90
ZR 95
NB 95
RU 103
TE 1239M
CS 134
CS 136
Cs 137
BAa 140
CE 141
CE 144
I 131
I 132
I 133
I 134
I 135
UN-ID*

INFANT

CHILD TEEN

ADULT

INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND

(MREM/ YR
PER UCI/M3)

oNeNoNeoNoNoNelN ool lNoeliololNo ool ol ol ol Rl o R o RNl

.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00

(M2 .MREM/YR
PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

OO OO OO O OO0 ODO0ODODOOODODODO0O0O0O0OO0o

.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00
.0E+00

(MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 - 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00
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(MREM/YR
PER UCI/M3)

NPFPABNNEONEFNNNNNEPEREOLAONDWERERENDNWWN

.9E+02
.3E+03
.2E+05
.2E+03
.1E+05
.4E+06
.1E+04
.2E+05
.2E+06
.0E+05
.2E+05
.2E+05
.8E+05
.2E+04
.7TE+03
.7E+04
.9E+05
.3E+04
.8BE+06
.7E+06
.6E+04
.9E+05
.BE+03
.0E+05
.0E+05

PO ONWRWLENWEFELEDNDWOOO OB O-JWwRF O

(M2 .MREM/YR
PER

UCI/SEC)

.0E+00
.1E+06
.2E+08
.8E+07
.7E+07
.9E+09
.0E+00
.9E+03
.0E+00
.7E+07
.1E+07
.5E+07
.5E+06
.6E+09
.4E+07
.3E4+09
.7E+06
.1E+06
.6E+07
.9E+06
.8E+05
.6E+05
.0E+05
.8E+05
.7E+08
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DOSE PARAMETER R(TI)

TABLE 1-2
UNITS 2&3

FOR SECTOR 'Q'

PATHWAY: SAN ONOFRE III HOUSING DISTANCE: 1.4 MILES
X/Q 9.5E-07 SEC/ (M**3) D/Q 2.1E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR {(MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 0.0E+0Q0 3.1E+05 0.0E+00 1.8E+05 0.0E+00
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+0Q7 0.0E+00 1.5E+07 0.0E+00 1.6E+0Q07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2 .5E+08 1.8E+06 2 .5E+08
NB 85 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
Cs 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2 .1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4.5E+05 4.0E+04 4.5E+05 3.0E+04 4 .5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4.5E+05 2 .5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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DOSE PARAMETER R(I)

TABLE 1-2
UNITS 2&3

FOR SECTOR 'Q'

PATHWAY: SC RES. WITH GARDEN DISTANCE: 4.0 MILES
X/Q 1.1E-07 SEC/ (M**3) D/Q 3.6E-10 /M** (2}
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR {M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+0Q0 1.1E+03 3.0E+03 1.3E+03 2.0E+03 1.3E+03 1.7E+03
CR 51 1.3E+04 4.7E+06 1.7E+04 1.1E+07 2.1E+04 1.5E+07 1.4E+04 1.6E+07
MN 54 1.0E+06 1.4E+09 1.6E+06 2.0E+09 2.0E+06 2.3E+09% 1.4E+06 2.3E+09
CO 57 4.9E+03 3.4E+08 1.3E+04 5.8E+08 3.1E+04 6.6E+08 3.1E+04 6.3E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 7.5E+08 1.3E+06 9.7E+08 9.3E+05 9.9E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.4E+10 8.7E+06 2.5E+10 6.0E+06 2.5E+10
NI 63 2.1E+05 0.0E+0Q0 2.7E+05 4.6E+10 3.1E+05 1.9E+10 1.8E+05 1.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 3.5E+10 2.4E+06 1.5E+10 1.4E+06 9.8E+09
SR 90 1.1E+07 0.0E+00 1.5E+Q7 1.4E+12 1.6E+07 8.3E+11 9.6E+06 6.7E+11
ZR 95 1.8E+06 2.5E+08 2.2E+06 1.1E+09 2.7E+06 1.5E+09 1.8E+06 1.4E+09
NB S5 4.8E+05 1.4E+08 6.1E+05 4.3E+08 7.5E+05 5.9E+08 5.0E+05 6.1E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 5.0E+08 7.8E+05 6.8E+08 5.0E+05 6.6E+08
TE 128M 1.7E+06 2.0E+07 1.8E+06 2.9E+09 2.0E+06 1.8E+09 1.2E+06 1.2E+09
Cs 134 8.0E+04 6.8E+09 1.2E+05 3.2E+10 1.5E+05 2.3E+10 9.8E+04 1.8E+10
CS 136 1.2E+04 1.5E+08 1.5E+04 3.7E+08 1.8E+04 3.2E+08 1.2E+04 3.2E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 3.4E+10 1.2E+05 2.4E+10 7.5E+04 1.9E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 3.0E+08 2.0E+06 2.3E+08 1.3E+06 2.8E+08
CE 141 5.2E+05 1.4E+Q7 5.4E+05 4,2E+08 6.1E+05 5.5E+08 3.6E+05 5.2E+08
CE 144 9.8E+06 7.0E+07 1.2E+07 1.0E+10 1.3E+07 1.3E+10 7.8E+06 1.1E+10
I 131 1.5E+07 1.7E+07 1.6E+07 4.8E+10 1.5E+07 3.1E+10 1.2E+07 3.8E+10
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 8.1E+08 2.9E+06 4.6E+08 2.2E+06 5.3E+08
I 134 4.5E+04 4 .5E+05 5.1E+04 4.5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 1.2E+07 6.2E+05 8.2E+06 4.5E+05 9.1E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 3.5E+09 1.2E+06 2.6E+09 8.6E+05 2.0E+09
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TABLE 1-3

UNITS 2&3
DOSE PARAMETER R(I) FOR SECTOR 'R'
PATHWAY: SAN ONOFRE III HOUSING DISTANCE: 1.3 MILES
X/0 5.2E-07 SEC/ (M**3) D/Q 3.0E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
Co 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 0.0E+00 3.1E+05 0.0E+00 1.8E+05 0.0E+00
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+0C8
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
Cs 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4.5E+05 4.0E+04 4 .5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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UNITS 2&3
DOSE PARAMETER R(I) FOR SECTOR 'R’
PATHWAY: SC RES. WITH GARDEN DISTANCE: 4.9 MILES
6.6E-08 SEC/ (M**3) D/Q 2.5E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHATLATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 3.0E+03 1.3E+03 2.0E+03 1.3E+03 1.7E+03
CR 51 1.3E+04 4.7E+06 1.7E+04 1.1E+07 2.1E+04 1.5E+07 1.4E+04 1.6E+07
MN 54 1.0E+06 1.4E+09 1.6E+06 2.0E+09 2.0E+06 2.3E+09 1.4E+06 2.3E+09
Co 57 4.9E+03 3.4E+08 1.3E+04 5.8E+08 3.1E+04 6.6E+08 3.1E+04 6.3E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 7.5E+08 1.3E+06 9.7E+08 9.3E+05 9.9E+08
" CO 60 4 .5E+06 2.2E+10 7.1E+06 2.4E+10 8.7E+06 2.5E+10 6.0E+06 2.5E+10
NI 63 2.1E+05 0.0E+00 2.7E+05 4.6E+10 3.1E+05 1.9E+10 1.8E+05 1.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 3.5E+10 2.4F+06 1.5E+10 1.4E+06 9.8E+09
SR 90 1.1E+07 0.0E+00 1.5E+07 1.4E+12 1.6E+07 8.3E+11 9.6E+06 6.7E+11
ZR 95 1.8E+06 2.5E+08 2.2E+06 1.1E+09 2.7E+06 1.5E+09 1.8E+06 1.4E+09
NB 95 4.8E+05 1.4E+08 6.1E+05 4.3E+08 7.5E+05 5.9E+08 5.0E+05 6.1E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 5.0E+08 7.8E+05 6.8E+08 5.0E+05 6.6E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.9E+09 2.0E+06 1.8E+09 1.2E+06 1.2E+09
CS 134 8.0E+04 6.8E+09 1.2E+05 3.2E+10 1.5E+05 2.3E+10 9.8E+04 1.8E+10
Cs 136 1.2E+04 1.5E+08 1.5E+04 3.7E+08 1.8E+04 3.2E+08 1.2E+04 3.2E+08
CS 137 7.1E+04 1.0E+10 1.0E+05 3.4E+10 1.2E+05 2.4E+10 7.5E+04 1.9E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 3.0E+08 2.0E+06 2.3E+08 1.3E+06 2.8E+08
CE 141 5.2E+05 1.4E+07 5.4E+05 4.2E+08 6.1E+05 5.5E+08 3.6E+05 5.2E+08
CE 144 9.BE+06 7.0E+07 1.2E+07 1.0E+10 1.3E+07 1.3E+10 7.8E+06 1.1E+10
I 131 1.5E+07 1.7E+407 1.6E+Q07 4.8E+10 1.5E+07 3.1E+10 1.2E+07 3.8E+10
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 8.1E+08 2.9E+06 4.6E+08 2.2E+06 5.3E+08
I 134 4.5E+04 4.5E+05 5.1E+04 4_.5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 1.2E+07 6.2E+05 8.2E+06 4.5E+05 95.1E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 3.5E+09 1.2E+06 2.6E+09 8.6E+05 2.0E+09
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DOSE PARAMETER R(I)

TABLE 1-3
UNITS 2&3

FOR SECTOR 'R’

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.8 MILES
X/Q 5.2E-07 SEC/ (M**3) D/Q 2.5E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3%* 0.0E+00 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 1.5E+01 2.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 1.7E+02 2.4E+05
MN 54 0.0E+00 0.0E+00 0.0E+0Q0 7.7E+05 0.0E+00 1.4E+06 1.6E+04 1.9E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 3.6E+02 1.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.1E+04 4.1E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 6.9E+04 3.8E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 2.1E+03 1.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 4.9E+07 0.0E+00 2.6E+07 1.6E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.1E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 2.1E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 5.9E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.2E+08 0.0E+00 7.5E+08 5.9E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 1.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.1E+03 2.3E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.,2E+06 1.4E+02 7.2E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 8.7E+02 2.3E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 1.5E+04 7.0E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 4 .2E+03 4 .0E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 9.0E+04 4 ,8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 1.4E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 1.4E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 2.5E+04 2.8E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+02 5.2E+03
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 5.2E+03 2.9E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.0E+04 1.3E+08
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DOSE PARAMETER R(I)

TABLE 1-4
UNITS 2&3

FOR SECTOR

'A'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.8 MILES
X/Q 4.8E-07 SEC/ (M**3) D/Q 2.7E-09 /M** (2)
INFANT CHILD TEEN ADULT

RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROQUND INHALATION FOOD & GROUND

NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3% 0.0E+00 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 1.5E+01 2.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 1.7E+02 2.4E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 1.6E+04 1.39E+07
co 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 3.6E+02 1.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.1E+04 4.1E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 6.9E+04 3.8E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 2.1E+03 1.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 4 _9E+07 0.0E+00 2.6E+07 1.6E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.1E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 2.1E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 5.9E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4 .2E+08 0.0E+00 7.5E+08 5.9E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4 .5E+08 1.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.1E+03 2.3E+08
Cs 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 1.4E+02 7.2E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 8.7E+02 2.3E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 1.5E+04 7.0E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 4.,2E+03 4.0E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 9.0E+04 4.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 1.4E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0,0E+00 1.3E+03 1.4E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 2.5E+04 2.8E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+02 5.2E+03
1 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 5.2E+03 2.9E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9. 4E+07 1.0E+04 1.3E+08
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TABLE 1-4

UNITS 2&3
DOSE PARAMETER R(I) FOR SECTOR 'A’
PATHWAY: CAMP SAN MATEO RES DISTANCE: 3.6 MILES
X/Q 1.1E-07 SEC/(M**3) D/Q 5.3E~-10 /M**(2)
INFANT CHILD TEEN ADULT -
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3}) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+09
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
NI 63 0.0E+00 0.0E+Q00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+05 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
Cs 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4 .5E+05
I 135 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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TABLE 1-4

UNITS 2&3
DOSE PARAMETER R(I) FOR SECTOR 'A'
PATHWAY: CAMP SAN MATEO MP DISTANCE: 3.6 MILES
X/Q 1.1E-07 SEC/ (M**3) D/Q 5.3E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+0O 0.0E+00 0.0E+00 2.9E+02 0.0E+0Q0
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00. 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 1239M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4.5E+06
CsS 134 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CsS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+0Q7
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+0O0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+0QO0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE I-5
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'B'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.6 MILES
X/Q : 8.1E-07 SEC/ (M**3) D/Q : 3.4E-09 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 1.5E+01 2.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 1.7E+02 2.4E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 1.6E+04 1.9E+07
Co 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 3.6E+02 1.8E+0Q07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.1E+04 4.1E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 6.9E+04 3.8E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 2.1E+03 1.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 4.9E+07 0.0E+00 2.6E+07 1.6E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.1E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 2.1E+04 2.0E+08
NB 85 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 5.9E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.2E+08 0.0E+00 7.5E+08 5.9E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 1.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.1E+03 2.3E+08
Cs 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 1.4E+402 7.2E+06
Cs 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 8.7E+02 2.3E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 1.5E+04 7.0E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 4.2E+03 4.0E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 9.0E+04 4.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 1.4E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 1.4E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 2.5E+04 2.8E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+02 5.2E+03
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 5.2E+03 2.9E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.0E+04 1.3E+08
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DOSE PARAMETER R(I)

TABLE 1-5

UNITS 2&3

FOR SECTOR 'B'

PATHWAY: SANITARY LANDFILL
|

DISTANCE: 2.1 MILES

X/Q 4.4E-07 SEC/ (M**3) D/Q 1.8E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 _MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 4.3E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 1.3E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+03 3.2E+07
CO 58 0.0E+0Q0 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 8.6E+04 3.5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.6E+05 2.0E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 2.0E+03
SR 90 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.9E+05 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E+05 2.3E+07
NB 85 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E+04 1.3E+07
RU 103 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E+04 1.0E+07
TE 129M 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.8E+06
CS 134 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.1E+03 6.4E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+03 1.4E+07
Ccs 137 0.0E+00 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 0.0E+00 7.0E+03 9.6E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 1.9E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.4E+04 1.3E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+05 6.5E+06
I 131 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+06 1.6E+06
I 132 0.0E+00 0.0E+00 0.0E+0QO 0.0E+00 0.0E+00 0.0E+00 1.1E+04 1.2E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 2.3E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+03 4.2E+04
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.2E+04 2.3E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+GO 0.0E+00 0.0E+00 0.0E+00 8.1E+04 6.9E+07
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DOSE PARAMETER R(I)

TABLE 1-6
UNITS 2&3

FOR SECTOR 'C'

PATHWAY: SEWAGE TREAT.FACILITY DISTANCE: 2.2 MILES
X/Q 2.7E~07 SEC/ (M**3) D/Q 1.8E-09 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+Q0
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
NI 63 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 2.8E+05 4.5E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 " 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2 .BE+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+Q00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-6
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'C'

PATHWAY: CAMP SAN ONOFRE FR.STN DISTANCE: 2.4 MILES
X/Q : 2.2E-07 SEC/ (M**3) D/Q : 1.4E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 _.MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3*=* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+09
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+05 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
Cs 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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DOSE PARAMETER R(I)

TABLE 1-6
UNITS 2&3

FOR SECTOR

IC’

y PATHWAY: CAMP SAN ONOFRE barr DISTANCE: 2.6 MILES
X/Q 1.9E~-07~SEC/ (M**3) D/Q 1.2E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
-NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+05 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2 .0E+07
Cs 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+04 1.5E+08
CS 137 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q00 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 4 .5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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DOSE PARAMETER R(I)

TABLE 1-7
UNITS 2&3

FOR SECTOR 'C'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 3.0 MILES
X/Q 1.4E-07 SEC/ (M**3) D/Q 8.5E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3*~* 0.0E+00 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 2.8E+01 2.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 3.2E+02 2.9E+05
MN 54 0.0E+00 0.0E+0Q00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 3.1E+04 3.4E+07
Co 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 7.0E+02 2.1E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 2.1E+04 4 .5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 1.3E+05 6.2E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 4.0E+03 1.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 4.9E+07 0.0E+00 2.6E+07 3.1E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 2.2E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 4.0E+04 2.0E+08
NB 95 0.0E+0Q0 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 1.1E+04 8.2E+08
RU 103 0.0E+00 0.0E+Q0 0.0E+00 4.2E+08 0.0E+00 7.5E+08 1.1E+04 1.3E+09
TE 1239M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 2.8E+04 5.3E+08
CS 134 0.0E+00 0.0E+0Q0 0.0E+00 1.4E+08 0.0E+00 1.2E+08 2.2E+03 3.0E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 2.7E+02 8.8E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 1.7E+03 3.5E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 2.8E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 8.1E+03 4.1E+06
CE 144 0.0E+00 0.0E+Q0 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.7E+05 4.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 2.7E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+03 2.8E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4.8E+04 5.5E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.7E+02 1.0E+04
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 1.0E+04 5.6E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.9E+04 1.4E+08
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TABLE 1-7
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'D'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: .8 MILES
X/Q 1.2E-05 SEC/ (M**3) D/Q 2.9E-08 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+Q0 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 2.8E+01 2.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 3.2E+02 2.9E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 3.1E+04 3.4E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 7.0E+02 2.1E+07
CO 58 0.0E+Q0 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 2.1E+04 4.5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 1.3E+05 6.2E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 4.0E+03 1.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 4 .9E+07 0.0E+00 2.6E+07 3.1E+04 3.1E+07
SR S0 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 2.2E+05 1.2E+09
ZR 95 0.0E+00 0.0E+0Q0 0.0E+00 6.2E+07 0.0E+00 1.1E+08 4.0E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 1.1E+04 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.2E+08 0.0E+00 7.5E+08 1.1E+04 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 . 4.5E+08 2.8E+04 5.3E+08
Cs 134 0.0E+0Q0 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 2.2E+03 3.0E+08
CsS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 2.7E+02 8.8E+06
Cs 137 0.0E+00 0.0E+0Q0 0.0E+00 1.2E+08 0.0E+00 9.3E+07 1.7E+03 3.5E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 2.8E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 8.1E+03 4.1E+06
CE 144 0.0E+0Q0 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.7E+05 4.8E+07
I 131 0.0E+00 0.0E+0Q00 0.0E+0QO0 6.5E+08 0.0E+00 4.3E+08 2.7E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+03 2.8E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4.8E+04 5.5E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.7E+02 1.0E+04
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 1.0E+04 5.6E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.9E+04 1.4E+08
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DOSE PARAMETER R(I)

TABLE 1-7
UNITS 2&3

FOR SECTOR 'D'

PATHWAY: CAMP SAN ONOFRE barr DISTANCE: 3.0 MILES
X/Q 6.0E-07 SEC/ (M**3) D/Q 1.1E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+09
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.3E+05 3.8E+08
CO 60 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+05 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+QO0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
Cs 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+0QO0 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+0Q7 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 .5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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TABLE 1-8
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'E'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: .8 MILES
X/Q : 4.1E-06 SEC/ (M**3) D/Q : 3.8E-08 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 2.8E+01 2.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 3.2E+02 2.9E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 3.1E+04 3.4E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 7.0E+02 2.1E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 2.1E+04 4.5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 1.3E+05 6.2E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 4.0E+03 1.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 4.9E+07 0.0E+00 2.6E+07 3.1E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 2.2E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+408 4.0E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 1.1E+04 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.2E+08 0.0E+00 7.5E+08 1.1E+04 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 2.8E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 2.2E+03 3.0E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4,2E+06 2.7E+02 8.8E+06
Cs 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 1.7E+03 3.5E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 2.8E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 8.1E+03 4.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.7E+05 4.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 2.7E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+03 2.8E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4.8E+04 5.5E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.7E+02 1.0E+04
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 1.0E+04 5.6E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.9E+04 1.4E+08
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TABLE 1-8
UNITS 2&3

DOSE PARAMETER R(I)

FOR SECTOR 'E'

PATHWAY: CAMP HORNO MOTOR POOL DISTANCE: 4.0 MILES
X/Q 1.1E-07 SEC/ (M**3) D/Q 7.6E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3*=* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+02 _ 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+03 1.3E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 3.9E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 9.0E+03 9.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+05 1.1E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+06 6.1E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 4.0E+05 6.2E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 0.0E+00
ZR 95 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 7.2E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 1.4E+05 3.9E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+05 3.1E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+05 5.6E+06
CS 134 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+04 1.9E+09
CS 136 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 3.4E+03 4.3E+07
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+04 2.9E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 3.6E+05 5.8E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 3.9E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.0E+07
I 131 0.0E+Q0 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.4E+06 4.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+04 3.5E+05
T 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.1E+05 7.0E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.5E+03 1.3E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 7.2E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.5E+05 2.1E+08
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TABLE 1-8
UNITS 2&3

DOSE PARAMETER R(I)

FOR SECTOR 'E'

PATHWAY: CAMP HORNO DISTANCE: 4.1 MILES
X/Q 1.1E-07 SEC/ (M**3) D/Q 7.2E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR ({MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+09
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
NI 63 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+G05 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+G0 9.6E+06 0.0E+Q0
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0O0 5.0E+05 1.1E+08
TE 129M 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+07 1.7E+07
I 132 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0O0 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00’ 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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TABLE 1-9
UNITS 2&3

DOSE PARAMETER R(I)

FOR SECTOR 'F'

PATHWAY: SO ST. PK./GUARD SHACK DISTANCE: .8 MILES
X/Q 5.3E-06 SEC/ (M**3) D/Q 3.2E-08 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 2.2E+02 0.0E+00
CR 51 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.5E+03 8.0E+05
MN 54 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E+05 2.4E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.4E+03 5.9E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E+05 6.5E+07
CO 60 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 1.0E+06 3.7E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E+05 3.7E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E+06 0.0E+Q0
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+05 4.3E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+04 2.3E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+04 1.9E+Q07
TE 129M 0.0E+00 0.0E+0Q00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 3.4E+06
CS 134 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 1.2E+09
CS 136 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 . 2.1E+03 2.6E+0Q7
Cs 137 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+04 1.8E+09
BA 140 0.0E+QO0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+05 3.5E+06
CE 141 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.2E+04 2.3E+06
CE 144 0.0E+0O0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 1.2E+07
I 131 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+06 2.9E+06
I 132 0.0E+Q0 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+04 2.1E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 3.7E+05 4.2E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.1E+03 7.7E+04
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.7E+04 4.3E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 1.3E+08
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TABLE 1-9
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'F'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.5 MILES
X/Q : 1.1E-06 SEC/ (M**3) D/Q : 6.5E-09 /M**(Z{
INFANT CHILD TEEN ADULT
RADIO=- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 2.1E+01 0.0E+00 1.8E+01 2.4E+01 2.39E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 2.8E+02 2.8E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 2.7E+04 2.9E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 6.0E+02 2.0E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+Q0 1.9E+07 1.8E+04 4.4E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 1.1E+05 5.5E+08
NI 63 0.0E+00 0.0E+00 0.0E+00 3.0E+09 0.0E+00 1.5E+09 3.4E+03 1.9E+0S
SR 89 0.0E+00 0.0E+00 0.0E+00 4.9E+07 0.0E+00 2.6E+07 2.7E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.8E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 3.4E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 9.6E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.2E+08 0.0E+00 7.5E+08 9.6E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 2.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.9E+03 2.8E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 2.3E+02 8.3E+06
CSs 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 1.4E+03 3.1E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 2.4E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 6.9E+03 4.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.5E+05 4.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 2.3E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+03 2.4E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4.1E+04 4.7E+04
I 134 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.7E+02 8.6E+03
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 8.6E+03 4.8E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.7E+04 1.4E+08

PAGE A-29 S0123-ODCM-A

Revision 15
11/2020




TABLE 1-9
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'F'

PATHWAY: BORDER PATROL CHECKPT. DISTANCE: 1.9 MILES
X/Q : 6.6E~-07 SEC/ (M**3) D/Q : 3.7E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+0Q0
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.3%E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 85 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4.5FE+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8BE+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-10
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'G'

PATHWAY: SAN ONOFRE BCH CAMPGD DISTANCE: 1.8 MILES
X/Q : 6.2E-07 SEC/ (M**3) D/Q : 2.0E-09 /M** (2)
L
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR ({MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 5.3E+01 0.0E+00 9.2E+01 0.0E+00 1.0E+02 0.0E+00 1.0E+02 0.0E+00
CR 51 1.1E+03 3.8E+05 1.4E+03 3.8E+05 1.7E+03 3.8E+05 1.2E+03 3.8E+05
MN 54 8.2E+04 1.1E+08 1.3E+05 1.1E+08 1.6E+05 1.1E+08 1.2E+05 1.1E+08
CO 57 4.0E+02 2.8E+07 1.1E+03 2.8E+07 2.6E+03 2.8E+07 2.6E+03 2.8E+07
CO 58 6.4E+04 3.1E+07 9.1E+04 3.1E+07 1.1E+05 3.1E+07 7.6E+04 3.1E+07
CO 60 3.7E+05 1.8E+09 5.8E+05 1.8E+089 7.2E+05 1.8E+09 4.9E+05 1.8E+09
NI 63 1.7E+04 0.0E+00 2.3E+04 0.0E+00 2.5E+04 0.0E+00 1.5E+04 0.0E+00
SR 89 1.7E+05 1.8E+03 1.8E+05 1.8E+03 2.0E+05 1.8E+03 1.2E+05 1.8E+03
SR 90 9.2E+05 0.0E+00 1.2E+06 0.0E+00 1.4E+06 0.0E+00 7.9E+05 0.0E+00
ZR 95 1.4E+05 2.1E+07 1.8E+05 2.1E+07 2.2E+05 2.1E+07 1.5E+05 2.1E+07
NB 95 3.9E+04 1.1E+07 5.0E+04 1.1E+07 6.2E+04 1.1E+07 4.1E+04 1.1E+07
RU 103 4.5E+04 8.9E+06 5.4E+04 8.9E+06 6.4E+04 8.9E+06 4.1E+04 8.9E+06
TE 129M 1.4E+05 1.6E+06 1.4E+05 1.6E+06 1.6E+05 1.6E+06 1.0E+05 1.6E+06
CS 134 6.5E+03 5.6E+08 9.9E+03 5.6E+08 1.2E+04 5.6E+08 8.0E+03 5.6E+08
CS 136 9.7E+02 1.2E+07 1.2E+03 1.2E+07 1.5E+03 1.2E+07 9.9E+02 1.2E+07
Cs 137 5.9E+03 8.5E+08 8.5E+03 8.5E+08 9.9E+03 8.5E+08 6.2E+03 8.5E+08
BA 140 1.3E+05 1.7E+06 1.4E+05 1.7E+06 1.7E+05 1.7E+06 1.0E+05 1.7E+06
CE 141 4.2E+04 1.1E+06 4.5E+04 1.1E+06 5.0E+04 1.1E+06 3.0E+04 1.1E+06
CE 144 8.1E+05 5.7E+06 9.8E+05 5.7E+06 1.1E+06 5.7E+06 6.4E+05 5.7E+06
I 131 1.2E+06 1.4E+06 1.3E+06 1.4E+06 1.2E+06 1.4E+06 9.8E+05 1.4E+06
I 132 1.4E+04 1.0E+05 1.6E+04 1.0E+05 1.2E+04 1.0E+05 9.4E+03 1.0E+05
I 133 2.9E+05 2.0E+05 3.2E+05 2.0E+05 2.4E+05 2.0E+05 1.8E+05 2.0E+05
I 134 3.7E+03 3.7E+04 4.2E+03 3.7E+04 3.2E+03 3.7E+04 2.5E+03 3.7E+04
I 135 5.7E+04 2.1E+05 6.5E+04 2.1E+05 5.1E+04 2.1E+05 3.7E+04 2.1E+05
UN-ID* 5.3E+04 6.1E+07 8.2E+04 6.1E+07 1.0E+05 6.1E+07 7.1E+04 6.1E+07
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TABLE 1-10
UNITS 2&3

DOSE PARAMETER R(TI)

FOR SECTOR 'G'

PATHWAY: HWY PATROL WEIGH STN DISTANCE: 2.1 MILES
X/Q 4.4E-07 SEC/ (M**3) D/Q 1.4E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/ YR (M2 .MREM/YR (MREM/YR (M2 :MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/ YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
Co 57 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+0Q0 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 4.0E+05 - 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4.5E+06
CS 134 0.0E+00 0.0E+0Q0 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07 |
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+0O0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+0O0 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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DOSE PARAMETER R (I}

TABLE 1-10

UNITS 2&3

FOR SECTOR 'G'

PATHWAY: ENDLS SUM SURFCAMP/RES DISTANCE: 2.8 MILES
X/Q 2.4E-07 SEC/ (M**3) D/Q 7.0E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 4.6E+01 0.0E+00 5.2E+01 0.0E+00 4.2E+02 0.0E+Q0
CR 51 0.0E+00 0.0E+00 7.0E+02 1.9E+05 8.6E+02 1.9E+05 4.7E+03 1.5E+06
MN 54 0.0E+00 0.0E+00 6.5E+04 5.7E+07 8.2E+04 5.7E+07 4.6E+05 4.5E+08
Co 57 0.0E+00 0.0E+00 5.4E+02 1.4E+07 1.3E+03 1.4E+07 1.0E+04 1.1E+08
CO 58 0.0E+00 0.0E+00 4.5E+04 1.6E+07 5.5E+04 1.6E+07 3.1E+05 1.2E+08
CO 60 0.0E+00 0.0E+00 2.9E+05 8.8E+08 3.6E+05 8.8E+08 2.0E+06 7.1E+09
NI 63 0.0E+00 0.0E+00 1.1E+04 0.0E+00 1.3E+04 0.0E+00 5.9E+04 0.0E+00
SR 89 0.0E+00 0.0E+00 8.9E+04 8.9E+02 9.9E+04 8.9E+02 4.6E+05 7.1E+03
SR 90 0.0E+00 0.0E+00 6.1E+05 0.0E+00 6.8E+05 0.0E+00 3.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 9.2E+04 1.0E+07 1.1E+05 1.0E+07 5.8E+05 8.3E+07
NB 95 0.0E+00 0.0E+0Q0 2.5E+04 5.6E+06 3.1E+04 5.6E+06 1.7E+05 4.5E+07
RU 103 0.0E+00 0.0E+00 2.7E+04 4.5E+06 3.2E+04 4.5E+06 1.7E+05 3.6E+07
TE 129M 0.0E+00 0.0E+00 7.2E+04 8.1E+05 8.1E+04 8.1E+05 4.1E+05 6.5E+06
CSs 134 0.0E+00 0.0E+00 5.0E+03 2.8E+08 6.0E+03 2.8E+08 3.2E+04 2.2E+09
CS 136 0.0E+00 0.0E+00 6.0E+02 6.2E+06 7.3E+02 6.2E+06 3.9E+03 4.9E+07
CS 137 0.0E+00 0.0E+00 4.3E+03 4.2E+08 5.0E+03 4.2E+08 2.5E+04 3.4E+09
BA 140 0.0E+00 0.0E+00 7.2E+04 8.4E+05 8.4E+04 8.4E+05 4.2E+05 6.8E+06
CE 141 0.0E+00 0.0E+00 2.2E+04 5.6E+05 2.5E+04 5.6E+05 1.2E+05 4.5E+06
CE 144 0.0E+00 0.0E+00 4.9E+05 2.9E+06 5.5E+05 2.9E+06 2.6E+06 2.3E+07
I 131 0.0E+00 0.0E+00 6.7E+05 7.1E+05 6.0E+05 7.1E+05 3.9E+06 5.7E+06
I 132 0.0E+00 0.0E+00 8.0E+03 5.1E+04 6.2E+03 5.1E+04 3.8E+04 4.1E+05
I 133 0.0E+00 0.0E+00 1.6E+05 1.0E+05 1.2E+05 1.0E+05 7.1E+05 8.1E+05
I 134 0.0E+00 0.0E+00 2.1E+03 1.8E+04 1.6E+03 1.8E+04 9.8E+03 1.5E+05
I 135 0.0E+00 0.0E+00 3.3E+04 1.0E+05 2.6E+04 1.0E+05 1.5E+05 8.3E+05
UN-ID* 0.0E+00 0.0E+00 4.1E+04 3.1E+07 5.1E+04 3.1E+07 2.8E+05 2 .5E+08
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DOSE PARAMETER R(I)

TABLE 1-10

UNITS 2&3

FOR SECTOR 'G'

PATHWAY: STATE PARK HOST DISTANCE: 2.9 MILES
X/Q 2.1E-07 SEC/ (M**3) D/Q 6.0E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+09
CoO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 8.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
NI 63 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+05 0.0E+00
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+Q0
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 1.2E+07 1.7E+0Q7
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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TABLE 1-1
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'P'

PATHWAY: SURF BEACH/LIFE GUARD DISTANCE: .5 MILES
X/Q : 1.3E-06 SEC/ (M**3) D/Q : 5.5E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION  FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROQUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3*~* 0.0E+00 0.0E+00 7.8E+00 0.0E+00 4 ,2E+01 0.0E+00 1.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 1.2E+02 3.2E+04 6.9E+02 1.5E+05 1.3E+03 4,2FE+05
MN 54 0.0E+00 0.0E+00 1.1E+04 9.5E+06 6.5E+04 4.5E+07 1.3E+05 1.3E+08
CO 57 0.0E+00 0.0E+00 9.1E+01 2.4E+06 1.0E+03 1.1E+07 2.9E+03 3.1E+07
CO 58 0.0E+00 0.0E+00 7.6E+03 2.6E+06 4 .4E4+04 1.2E+07 8.5E+04 3.5E+07
CO 60 0.0E+00 0.0E+00 4 .9E+04 1.5E+08 2.9E+05 7.0E+08 5.4E+05 2.0E+09
SR 89 0.0E+00 0.0E+00 1.5E+04 1.5E+4+02 7.9E+04 7.1E+02 1.3E+05 2.0E+03
SR 90 0.0E+00 0.0E+00 1.0E+05 0.0E+00 5.4E+05 0.0E+00 8.8E+05 0.0E+00
ZR 95 0.0E+00 0.0E+00 1.5E+04 1.7E+4+06 8.8E+04 8.2E+06 1.6E+05 2.3E+07
NB 95 0.0E+00 0.0E+00 4 ,2E+03 9.4E+05 2.5E+04 4 .5E+06 4.6E+04 1.2E+07
RU 103 0.0E+00 0.0E+00 4.6E+03 7.5E+05 2.6E+04 3.6E+006 4.6E+04 9.9E+06
TE 129M 0.0E+00 0.0E+00 1.2E+04 1.4E+05 6.5E+04 6.4E+05 1.1E+05 1.8E+06
CS 134 0.0E+00 0.0E+00 8.3E+02 4 ,.7E+07 4.8E+03 2.2E+08 8.9E+03 6.2E+08
CS 136 0.0E+00 0.0E+00 1.0E+02 1.0E+06 5.8E+02 4.9E+06 1.1E+03 1.4E+07
CS 137 0.0E+00 0.0E+00 7.2E+02 7.1E+07 4.0E+03 3.4E+08 6.9E+03 9.4E+08
BA 140 0.0E+00 0.0E+00 1.2E+04 1.4E+05 6.6E+04 6.7E+05 1.2E+05 1.9E+06
CE 141 0.0E+Q0 0.0E+00 3.8E+03 S.4FE+04 2.0E+04 4 ,5E+05 3.3E+04 1.2E+06
CE 144 0.0E+00 0.0E+00 8.2E+04 4 ,.8E+05 4 .4E+05 2.3E+06 7.1E+05 6.4E+006
I 131 0.0E+00 0.0E+00 1.1E+05 1.2E+05 4,8E+05 5.6E+05 1.1E+06 1.6E+06
I 132 0.0E+00 0.0E+00 1.3E+03 8.5E+03 4.9E+03 4,.1E+04 1.0E+04 1.1E+05
I 133 0.0E+00 0.0E+00 2.7E+04 1.7E+04 9.5E+04 8.0E+04 2.0E+05 2.2E+05
I 134 0.0E+00 0.0E+00 3.5E+02 3.1E+03 1.3E+03 1.5E+04 2.7E403 4.1E+04
I 135 0.0E+00 0.0E+00 5.5E+03 1.7E+4+04 2.0E+04 8.2E+04 4.1F+04 2 .3E+05
UN-ID¥* 0.0E+00 0.0E+00 6.9E+03 5.1E+06 4,1E+04 2.4E+07 7.9E+04 6.8E+07
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TABLE 1-1

UNITS 2&3
DOSE PARAMETER R(I) FOR SECTOR 'P' page 2-39 6
PATHWAY: SORB CAMPGROUND DISTANCE: 1.0 MILES
X/Q : 4 .4E-07 SEC/ (M**3) D/Q 1.7E-09 /M** (2)
INEFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/ YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 85 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M - 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
CS 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 " 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4.5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-1
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTCR 'P'

PATHWAY: SAN MATEO POINT HOUS DISTANCE: 2.7 MILES
X/Q : 1.1E-07 SEC/ (M**3) D/Q : 3.2E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHATLATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
Co 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+GO 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4 .5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 " 7.5E+08
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DOSE PARAMETER R(I)

TABLE 1-1
UNITS 2&3

FOR SECTOR 'P'

PATHWAY: COTTON POINT GARDENS DISTANCE: 2.8 MILES
X/Q : 1.0E-07 SEC/ (M**3) D/Q 3.0E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 4.0E+03 1.3E+03 2.6E+03 1.3E+03 2.3E+03
CR 51 1.3E+04 4.7E+06 1.7E+04 1.1E+07 2.1E+04 1.5E+07 1.4E+04 1.6E+07
MN 54 1.0E+06 1.4E+09 1.6E+06 2.0E+09 2.0E+06 2.3E+09 1.4E+06 2.3E+09
Co 57 4.9E+03 3.4E+08 1.3E+04 5.8E+08 3.1E+04 6.6E+08 3.1E+04 6.3E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 7.5E+08 1.3E+06 9.7E+08 9.3E+05 9.9%9E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.4E+10 8.7E+06 2.5E+10 6.0E+06 2.5E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 3.5E+10 2.4E+06 1.5E+10 1.4E+06 9.8E+09
SR 90 1.1E+07 0.0E+00 1.5E+07 1.4E+12 1.6E+07 8.3E+11 9.6E+06 6.7E+11
ZR 95 1.8E+06 2.5E+08 2.2E+06 1.1E+09 2.7E+06 1.5E+09 1.8E+06 1.4E+09
NB 95 4.8E+05 1.4E+08 6.1E+05 4.3E+08 7.5E+05 5.9E+08 5.0E+05 6.1E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 5.0E+08 7.8E+05 6.8E+08 5.0E+05 6.6E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.9E+09 2.0E+06 1.8E+09 1.2E+06 1.2E+09
CS 134 8.0E+04 6.8E+09 1.2E+05 3.2E+10 1.5E+05 2.3E+10 9.8E+04 1.8E+10
Cs 136 1.2E+04 1.5E+08 1.5E+04 3.7E+08 1.8E+04 3.2E+08 1.2E+04 3.2E+08 .
Cs 137 7.1E+04 1.0E+10 1.0E+05 3.4E+10 1.2E+05 2.4E+10 7.5E+04 1.39E+10 =
BA 140 1.6E+06 2.1E+07 1.7E+06 3.0E+08 2 .0E+06 2.3E+08 1.3E+06 2.8E+08
CE 141 5.2E+05 1.4E+07 5.4E+05 4.2E+08 6.1E+05 5.5E+08 3.6E+05 5.2E+08
CE 144 9.8E+06 7.0E+07 1.2E+Q7 1.0E+10 1.3E+07 1.3E+10 7.8E+06 1.1E+10
I 131 1.5E+07 1.7E+07 1.6E+07 4.8E+10 1.5E+07 3.1E+10 1.2E+07 3.8E+10
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 8.1E+08 2.9E+06 4.6E+08 2.2E+06 5.3E+08
I 134 4.5E+04 4.5E+05 5.1E+04 4 .5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 1.2E+07 6.2E+05 8.2E+06 4.5E+05 9.1E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 3.5E+09 1.2E+06 2.6E+09 8.6E+05 2.0E+09
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TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: ST PARK OFFICE TRLR DISTANCE: .6 MILES
X/0 : 2.1E~06 SEC/ (M**3) D/Q : 1.2 E-08 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4.5E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: SURF BEACH/GUARD SHACK DISTANCE: .7 MILES
< X/0Q : 1.8E-06 SEC/ (M**3) D/Q : 9.8E-09/M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 7.8E+00 0.0E+00 4.2E+01 0.0E+00 2.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+0Q0 1.2E+02 3.2E+04 6.9E+02 1.5E405 2.5E+03 8.0E+05
MN 54 0.0E+00 0.0E+00 1.1E+04 9.5E+06 6.5E+04 4 .5E+07 2.4E+05 2.4E+08
Co 57 0.0E+00 0.0E+00 9.1E+01 2.4E+06 1.0E+03 1.1E+07 5.4E+03 5.9E+07
CO 58 0.0E+0Q0 0.0E+0Q0 7.6E+03 2.6E+06 4.4E+04 1.2E+07 1.6E+05 6.5E+07
CO 60 0.0E+00 0.0E+00 4.9E+04 1.5E+08 2.9E+05 7.0E+08 1.0E+06 3.7E+09
SR 89 0.0E+00 0.0E+00 1.5E+04 1.5E+02 7.9E+04 7.1E+402 2.4E+05 3.7E+03
SR 90 0.0E+00 0.0E+0Q0 1.0E+05 0.0E+00 5.4E+05 0.0E+00 1.6E+06 0.0E+0Q0
ZR 95 0.0E+0Q0 0.0E+00 1.5E+04 1.7E+06 8.8E+04 8.2E+06 3.0E+05 4.3E+07
NB 95 0.0E+00 0.0E+00 4.2E+03 9.4E+05 2.5E+04 4.5E+06 8.6E+04 2 .3E+07
RU 103 0.0E+00 0.0E+00 4.6E+03 7.5E+05 2.6E+04 3.6E+06 8.6E+04 1.9E+07
TE 129M 0.0E+00 0.0E+00 1.2E+04 1.4E+05 6.5E+04 6.4E+05 2.1E+05 3.4E+06
CS 134 0.0E+0Q00 0.0E+00 8.3E+02 4.7E+07 4.8E+03 2.2E+08 1.7E+04 1.2E+09
Cs 136 0.0E+00 0.0E+00 1.0E+02 1.0E+06 5.8E+02 4.9E+06 2.1E+03 2.6E+07
Cs 137 0.0E+00 0.0E+00 7.2E+02 7.1E+0Q07 4.0E+03 3.4E+08 1.3E+04 1.8E+09
BA 140 0.0E+00 0.0E+00 1.2E+04 1.4E+05 6.6E+04 6.7E+05 2.2E+05 3.5E+06
CE 141 0.0E+00 0.0E+00 3.8E+03 9.4E+04 2.0E+04 4.5E+05 6.2E+04 2.3E+06
CE 144 0.0E+00 0.0E+00 8.2E+04 4.8E+05 4.4E+05 2.3E+06 1.3E+06 1.2E+07
I 131 0.0E+00 0.0E+00 1.1E+05 1.2E+05 4.8E+05 5.6E+05 2.0E+06 2.9E+06
I 132 0.0E+00 0.0E+00 1.3E+03 8.5E+03 4.9E+03 4.1E+04 2.0E+04 2.1E+05
I 133 0.0E+00 0.0E+00 2.7E+04 1.7E+04 9.5E+04 8.0E+04 3.7E+05 4.2E+05
I 134 0.0E+00 0.0E+00 3.5E+02 3.1E+03 1.3E+03 1.5E+04 5.1E+03 7.7E+04
I 135 0.0E+00 0.0E+00 5.5E+03 1.7E+04 2.0E+04 B8.2E+04 7.7E+04 4.3E+05
UN-ID¥* 0.0E+00 0.0E+00 6.9E+03 5.1E+06 4.1E+04 2.4E+07 1.5E+05 1.3E+08
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TABLE 1-2
UNITS 2&3

PATHWAY: SORB REC BEACH DISTANCE: 1.1 MILES
X/Q 9.9E-07 SEC/ (M**3) D/Q 5.0E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+408
TE 123M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
Cs 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+407 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+4+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4.5E+05 5.1E+04 4 .5E+05 4.0E+04 4 .5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: SORB CAMPGROUND CK IN DISTANCE: 1.3 MILES
X/0 : 7.9E-07 SEC/ (M**3) D/Q : 3.9E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION  FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4 .9E+09
SR 89 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 3.2E405 4,9FE+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4 .5E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.7E+03 3.4E+07
CS 137 0.0E+00 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4,.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 .9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: SAN ONOFRE III HOUSING DISTANCE: 1.4 MILES
X/Q : 6.9E-07 SEC/ (M**3) D/Q : 3.3E-09 /M**(2)
INFANT CHILD TEEN _ ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3} PER UCI/SEC)

H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4,7E+06 1.7E+04 4,.7E+06 2.1E+04 4.7E+06 1.4FE+04 4.7E+06
MN 54 1.0E+06 1.4E+09 1.6E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4,.9FE+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E4+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 2.2E+04 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E4+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 4.8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2 .0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
CS 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+07 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E4+06 2.4E+06 2.2E+06 2.4E+06
I 134 4 ,5E+04 4 .5E+05 5.1E+04 4 ,5E+05 4 ,0E+04 4 .5E+05 3.0E+04 4 ,5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2 .5E+06 6.2E+05 2.5E4+06 4 .5E+05 2.5E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-2
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q'

PATHWAY: SC RES. WITH GARDEN DISTANCE: 4.0 MILES
X/Q : 1.4E-07 SEC/ (M**3) D/Q : 4.9E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHATLATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 4.0E+03 1.3E+03 2.6E+03 1.3E+03 2.3E+03
CR 51 1.3E+04 4.7E+06 1.7E+04 1.1E+07 2.1E+04 1.5E+07 1.4E+04 1.6E+07
MN 54 1.0E+06 1.4E+09 1.6E+06 2.0E+09 2.0E+06 2.3E+09 1.4E+06 2.3E+09
Co 57 4 .9E+03 3.4E+08 1.3E+04 5.8E+08 3.1E+04 6.6E+08 3.1E+04 6.3E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 7.5E+08 1.3E+06 9.7E+08 9.3E+05 9.9E+08
CoO 60 4.5E+06 2.2E+10 7.1E+06 - 2.4E+10 8.7E+06 2.5E+10 6.0E+06 2.5E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 3.5E+10 2.4E+06 1.5E+10 1.4E+06 9.8E+09
SR 90 1.1E+0Q7 0.0E+00 1.5E+07 1.4E+12 1.6E+07 8.3E+11 9.6E+06 6.7E+11
ZR 95 1.8E+06 2.5E+08 2.2Et06 1.1E+09 2.7E+06 1.5E+09 1.8E+06 1.4E+09
NB 95 4.8E+05 1.4E+08 6.1E+05 4.3E+08 7.5E+05 5.9E+08 5.0E+05 6.1E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 5.0E+08 7.8E+05 6.8E+08 5.0E+05 6.6E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.9E+09 2.0E+06 1.8E+09 1.2E+06 1.2E+09
CS 134 8.0E+04 6.8E+09 1.2E+05 3.2E+10 1.5E+05 2.3E+10 9.8E+04 1.8E+10
CS 136 1.2E+04 1.5E+08 1.5E+04 3.7E+08 1.8E+04 3.2E+08 1.2E+04 3.2E+08
CS 137 7.1E+04 1.0E+10 1.0E+05 3.4E+10 1.2E+05 2.4E+10 7.5E+04 1.9E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 3.0E+08 2.0E+06 2.3E+08 1.3E+06 2.8E+08
CE 141 5.2E+05 1.4E+07 5.4E+05 4,.2E+08 6.1E+05 5.5E+08 3.6E+05 5.2E+08
CE 144 9.8E+06 7.0E+07 1.2E+07 1.0E+10 1.3E+07 1.3E+10 7.8E+06 1.1E+10
I 131 1.5E+07 1.7E+07 1.6E+07 4.8E+10 1.5E+07 3.1E+10 1.2E+07 3.8E+10
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 8.1E+08 2.9E+06 4.6E+08 2.2E+06 5.3E+08
I 134 4.5E+04 4.5E+05 5.1E+04 4.5E+05 4,0E+04 4.5E+05 3.0E+04 4 .5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 1.2E+07 6.2E+05 8.2E+06 4.5E+05 9.1E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 3.5E+08 1.2E+06 2.6E+09 8.6E+05 2.0E+09
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TABLE 1-3
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'Q’

PATHWAY: SC RES. WITH GARDEN DISTANCE: 4.0 MILES
X/Q : 1.4E-07 SEC/ (M**3) D/Q : 4.9E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3} PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 6.5E+02 0.0E+0Q0 1.1E+03 4.0E+03 1.3E+03 2.6E+03 1.3E+03 2.3E+03
CR 51 1.3E+04 4.7E+06 1.7E+04 1.1E+07 2.1E+04 1.5E+07 1.4E+04 1.6E+07
MN 54 1.0E+06 1.4E+09 1.6E+06 2.0E+09 2.0E+06 2.3E+09 1.4E+06 2.3E+09
CO 57 4.9E+03 3.4E+08 1.3E+04 5.8E+08 3.1E+04 6.6E+08 3.1E+04 6.3E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 7.5E+08 1.3E+06 9.7E+08 9.3E+05 9.9E+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.4E+10 8.7E+06 2.5E+10 6.0E+06 2.5E+10
SR 89 2.0E+06 2.2E+04 2.2E+06 3.5E+10 2.4E+06 1.5E+10 1.4E+06 9.8E+09
SR 90 1.1E+07 0.0E+00 1.5E+07 1.4E+12 1.6E+07 8.3E+11 9.6E+06 6.7E+11
ZR 95 1.8E+06 2.5E+08 2.2E+06 1.1E+09 2.7E+06 1.5E+09 1.8E+06 1.4E+09
NB 95 4.8E+05 1.4E+08 6.1E+05 4.3E+08 7.5E+05 5.9E+08 5.0E+05 6.1E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 5.0E+08 7.8E+05 6.8E+08 5.0E+05 6.6E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.9E+09 2.0E+06 1.8E+09 1.2E+06 1.2E+09
CS 134 8.0E+04 6.8E+09 1.2E+05 3.2E+10 1.5E+05 2.3E+10 9.8E+04 1.8E+10
CS 136 1.2E+04 1.5E+08 1.5E+04 3.7E+08 1.8E+04 3.2E+08 1.2E+04 3.2E+08
Cs 137 7.1E+04 1.0E+10 1.0E+05 3.4E+10 1.2E+05 2.4E+10 7.5E+04 1.9E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 3.0E+08 2.0E+06 2.3E+08 1.3E+06 2.8E+08
CE 141 5.2E+05 1.4E+07 5.4E+05 4.2E+08 6.1E+05 5.5E+08 3.6E+05 5.2E+08
CE 144 9.8E+06 7.0E+07 1.2E+07 1.0E+10 1.3E+07 1.3E+10 7.8E+06 1.1E+10
I 131 1.5E+07 1.7E+0Q07 1.6E+07 4.8E+10 1.5E+07 3.1E+10 1.2E+07 3.8E+10
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 8.1E+08 2.9E+06 4.6E+08 2.2E+06 5.3E+08
I 134 4 .5E+04 4 .5E+05 5.1E+04 4 .5E+05 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 1.2E+07 6.2E+05 8.2E+06 4.5E+05 9.1E+06
UN-ID* 6.5E+05 7.5E+08 1.0E+06 3.5E+09 1.2E+06 2.6E+09 8.6E+05 2.0E+09
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TABLE 1-3
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'R’

PATHWAY: SAN ONOFRE III HOUSING DISTANCE: 1.3 MILES
X/0 : 5.2E-07 SEC/ (M**3) D/Q : 3.0E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/ YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 6.5E+02 0.0E+00 1.1E+03 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 1.3E+04 4.7E+06 1.7E+04 4.7E+06 2.1E+04 4.7E+06 1.4E+04 4 .7E+06
MN 54 1.0E+06 1.4E+09 1.06E+06 1.4E+09 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CO 57 4.9E+03 3.4E+08 1.3E+04 3.4E+08 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 7.8E+05 3.8E+08 1.1E+06 3.8E+08 1.3E+06 3.8E+08 9.3E+05 3.8E4+08
CO 60 4.5E+06 2.2E+10 7.1E+06 2.2E+10 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 2.0E4+06 2.2E+04 2.2E+06 2.2E+04 2.4E4+06 2.2E+04 1.4E+06 2.2E+04
SR S0 1.1E+07 0.0E+00 1.5E+07 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 1.8E+06 2.5E+08 2.2E+06 2.5E+08 2.7E+06 2.5E+08 1.8E+06 2.5E+08"
NB 95 4 .8E+05 1.4E+08 6.1E+05 1.4E+08 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 5.5E+05 1.1E+08 6.6E+05 1.1E+08 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 1.7E+06 2.0E+07 1.8E+06 2.0E+07 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 8.0E+04 6.8E+09 1.2E+05 6.8E+09 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 1.2E+04 1.5E+08 1.5E+04 1.5E+08 1.8E+04 1.5E+08 1.2E+04 1.5E+08
CS 137 7.1E+04 1.0E+10 1.0E+05 1.0E+10 1.2E+05 1.0E+10 7.5E+4+04 1.0E+10
BA 140 1.6E+06 2.1E+07 1.7E+06 2.1E+07 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 5.2E+05 1.4E+07 5.4E+05 1.4E+07 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 9.8E+06 7.0E+Q7 1.2E+07 7.0E+07 1.3E+07 7.0E+07 7.8E+06 7.0E4+07
I 131 1.5E+07 1.7E+07 1.6E+07 1.7E+07 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 1.7E+05 1.2E+06 1.9E+05 1.2E+06 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 3.6E+06 2.4E+06 3.8E+06 2.4E+06 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 4.5E+04 4 .5E+05 5.1E+04 4 ,5E+05 4.0E+04 4 ,.5E+05 3.0E+04 4.,5E+05
I 135 7.0E+05 2.5E+06 7.9E+05 2.5E+06 6.2E+05 2.5E+06 4 .5E+05 2.5E+06
UN-ID* 6.5E+05 7 .5E+4+08 1.0E+06 7.5E+08 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-3
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'R’

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.8 MILES
X/0 : 3.1E-07 SEC/ (M**3) D/Q : 2.0E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION  FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION. FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 2.8E+01 0.0E+00 2.3E+01 1.5E+01 3.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 1.7E+02 2.4E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 1.6E+04 1.9E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4 .6E+006 0.0E+00 8.0E+06 3.6E+02 1.8E+07
CO 58 0.0E+00 0.0E+0Q0 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.1E+04 4 ,1E4+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 6.9E+04 3.8E+08
SR 89 0.0E+00 0.0E+00 0.0E+00 4,9E+07 0.0E+00 2.6E+07 1.6E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.1E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 2.1E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4 .5E+08 5.9E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4 .2E4+08 0.0E+00 7.5E+08 5.9E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 1.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.1E+03 2.3E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 1.4E+02 7.2E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 8.7E+02 2.3E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4,.2E+06 1.5E+04 7.0E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 4.2E+03 4,.0E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 9.0E+04 4 .8E+07
I 131 0.0E+00 0.0E+00Q 0.0E+00 6.5E+08 0.0E+00 4 ,3E+08 1.4E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 1.4E4+04
T 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 2.5E+04 2.8BE+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+02 5.2E+03
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 5.2E+03 2.9%E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.0E+04 1.3E+08
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TABLE 14
UNITS 2&3

DOSE PARAMETER R(I)

FOR SECTOR 'A'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.8 MILES
X/Q 2.1E-07 SEC/ (M**3) D/Q 1.5E-09 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 2.8E+01 0.0E+00 2.3E401 1.5E+01 3.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 1.7E+02 2.4E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 1.6E+04 1.9E+07
Co 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 3.6E+02 1.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.1E+04 4.1E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 6.9E+04 3.8E+08
SR 89 0.0E+00 0.0E+00 0.0E+0Q0 4.9E+07 0.0E+00 2.6E+07 1.6E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.1E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 2.1E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4,5E+08 5.9E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.2E+08 0.0E+00 7.5E+08 5.9E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4.5E+08 1.4E+04 5.3E+08
CSs 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.1E+03 2.3E+08
Cs 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 1.4E+02 7.2E+06
Cs 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 8.7E+02 2.3E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 1.5E+04 7.0E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 4.2E+03 4.0E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 9.0E+04 4.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 1.4E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 1.4E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 2.5E+04 2.8E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.CE+00 0.0E+QO0 3.5E+02 5.2E+03
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 5.2E+03 2.9E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.0E+04 1.3E+08
PAGE A-14 S0123-ODCM-A

Revision 9
09/2015



TABLE 1-4
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'A'

PATHWAY: CAMP SAN MATEO RES DISTANCE: 3.6 MILES
X/Q : 7.2E~-08 SEC/ (M**3) D/Q : 4.1E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/ YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+Q0 0.0E+0Q0 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 1.4E+06 4.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+QO0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+0O0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2 .5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.8BE+05 4.5E+06
Cs 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
Cs 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
Ccs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 ~ 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
T 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 .9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+0Q0 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 14
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'A'

PATHWAY: CAMP SAN MATEO MP DISTANCE: 3.6 MILES
X/Q : 7.2E-08 SEC/ (M**3) D/Q : 4.1E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3*~* 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CoO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+08S
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4.5E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-5
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'B'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.6 MILES
X/0Q : 2.0E-07 SEC/ (M**3] D/Q : 1.8E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 2.8E+01 0.0E+00 2.3E+01 1.5E+01 3.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 1.7E+02 2.4E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0 fOE+00 1.4E+06 1.6E+04 1.9E+07
CoO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 3.6E+02 1.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.1E+04 4.1E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 6.9E+04 3.8E+08
SR 89 0.0E+00 0.0E+00 0.0E+00 4.9E+07 0.0E+00 2.6E+07 1.6E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 ™ 0.0E+00 8.0E+08 1.1E+05 1.2E+09
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 2.1E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 5.9E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4.,2E+08 0.0E+00 7.5E+08 5.9E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4 .5E+08 1.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E+08 0.0E+00 1.2E+08 1.1E+03 2.3E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4.2E+06 1.4E+02 7.2E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 8.7E+02 2.3E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 1.5E+04 7.0E+06
CE 141 0.0E+00 0.0E+00 , 0.0E+00 1.5E+06 0.0E+00 2.4E+06 4 .2E+03 4.0E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 9.0E+04 4 .8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 1.4E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 1.4E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 2.5E+04 2.8E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+02 5.2E+03
T 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 5.2E+03 2.9E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.0E+04 1.3E+08
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TABLE 1-5
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'B'

PATHWAY: SANITARY LANDFILL DISTANCE: 2.1 MILES
X/0 : 1.3E~-07 SEC/ (M**3) D/Q : 1.1E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHATLATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3*%* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 1.3E4+03 4.3E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 1.3E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+03 3.2E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+04 3.5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.6E+05 2.0E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 2.0E+03
SR 90 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.9E+05H 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E+05 2.3E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.7E+04 1.3E4+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 4.7E+04 1.0E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.8E+06
CS 134 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 9,.1E+03 6.4E+08
CS 136 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 1.1E+03 1.4E+07
CSs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.0E+03 9.6E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 1.9E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.4E+04 1.3E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+05 6.5E+06
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+06 1.6E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+04 1.2E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 2.3E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+03 4,2E+04
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 .2E+04 2.3E+05
UN—-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.1E+04 6.9E+07
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TABLE 1-6
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'C’

PATHWAY: SEWAGE TREAT.FACILITY DISTANCE: 2.2 MILES
X/0Q : 1.3E-07 SEC/ (M**3) D/Q : 1.2E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION  FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC} PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4,.5E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
CS 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-6
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'C'

PATHWAY: CAMP SAN ONOFRE FR.STN DISTANCE: 2.4 MILES
X/Q : 1.1E-07 SEC/(M**3) D/Q : 1.0E-09 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+QO 0.0E+00 0.0E+00 0.0E+00 1.4E+06 1.4E+09
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.0E+06 2.2E+10
SR 89 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+QO
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+0QO0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+04 1.5E+08
CS 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0O0 0.0E+00 1.2E+07 1.7E+07
I 132 0.0E+0O0 0.0E+00 0.0E+00 0.0E+0QO0 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+Q0 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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TABLE 1-6
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'C'

PATHWAY: CAMP SAN ONOFRE barr DISTANCE: 2.6 MILES
X/Q : 9.7E-08 SEC/(M**3) D/Q : 8.9E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+06 1.4E+09 1.4E+06 1.4E+0S
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 125M 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 6.8E+09 9.8E+04 6.8E+09
Cs 136 0.0E+00 0.0E+00 0.0E+00 . 0.0E+00 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+04 4.5E+05 3.0E+04 4 .5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.2E+05 2.5E+06 4.5E+05 2 .5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-7
UNITS 2&3

DOSE PARAMETER R{I) FOR SECTOR 'C'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 3.0 MILES
X/Q : 7.8E-08 SEC/ (M**3) D/Q : 6.8E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 2.8E+01 0.0E+00 2.3E+01 2.8E+01 3.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 3.2E+02 2.9E+05
MN 54 0.0E+00 0.0E+00 0.0E+0Q0 7.7E+05 0.0E+00 1.4E+06 3.1E+04 3.4E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 7.0E+02 2.1E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 2.1E+04 4 .5E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 1.3E+05 6.2E+08
SR 89 0.0E+0Q0 0.0E+00 0.0E+00 4 ,8E+07 0.0E+00 2.6E+07 3.1E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 2.2E+05 1.2E+09
ZR 95 0.0E+00 0.0E+0Q0 0.0E+00 6.2E+07 0.0E+00 1.1E+08 4. 0E+04 " 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4.5E+08 1.1E+04 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4 .2E+08 0.0E+00 7.5E+08 1.1E+04 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4 .5E+08 2.8E+04 5.3E+08
CS 134 0.0E+00 0.0E+0Q0 0.0E+00 1.4E+08 0.0E+0Q0 1.2E+08 2.2E+03 3.0E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4 ,2E+06 2.7E+02 8.8E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 1.7E+03 3.5E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4,2E+06 2.8E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 8.1E+03 4,1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.7E+05 4.,.8E+07
I 131 0.0E+00 0.0E+0Q0 0.0E+00 6.5E+08 0.0E+00 4.3E+08 2.7E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+03 2.8E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4 .8E+04 5.5E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.7E+02 1.0E+04
I 135 0.0E+00 0.0E+00 0.0E+00 1.1E-15 0.0E+00 6.3E-16 1.0E+04 5.6E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.9E+04 1.4E+08

PAGE A-22 SO123-ODCM-A

Revision 7

09-23-13



TABLE 1-7
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'D'

PATHWAY: CAMP SAN ONOFRE barr DISTANCE: 3.0 MILES
X/0 : 6.9E-08 SEC/ (M**3) D/Q : 7.2E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+04 4.7E+06 1.4E+04 4.7E+06
-.MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CoO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO €0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2 .0E+06 2.0E+07 1.2E+06 2.0E+07
Cs 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+07 7.0E+07 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 7.5E+08 B.6E+05 7.5E+08
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TABLE 1-8
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTCOR 'E'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: .8 MILES
X/Q : 7.1E-07 SEC/ (M**3) D/Q : 1.1E-08 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION  FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/ YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 2.8E+01 0.0E+00 2.3E4+01 2.8E+01 3.9E+01
CR 51 0.0E+00 0.0E+0Q0 0.0E+00 5.0E+04 0.0E+00 1.0E+05 3.2E+02 2.9E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 3.1E+04 3.4E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4.6E+06 0.0E+00 8.0E+06 7.0E+02 2.1E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 2.1E+04 4 .5E+07
CO 60 0.0E+00 0.0E+00 0.0E+0Q0 3.6E+07 0.0E+00 7.2E+07 1.3E+05 6.2E+08
SR 89 0.0E+00 0.0E+00 0.0E+00 4 ,9E+07 0.0E+00 2.6E+07 3.1E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 2.2E+05 1.2E+409
ZR 95 ~ 0.0E+00 0.0E+00 0.0E+00 6.2E+Q7 0.0E+00 1.1E+08 4.0E+04 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4 ,5E+08 1.1E+04 8.2F+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4 ,.2E+08 0.0E+00 7.5E+08 1.1E+04 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0E+00 4 .5E+08 2.8E+04 5.3E+408
CS 134 0.0E+00 0.0E+Q0 0.0E+00 1.4E+08 0.0E+00 1.2E+08 2.2E+03 3.0E408
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4,2FE+06 2.7E+02 8.8E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 S.3E+07 1.7E+03 3.5E+08
BA 140 0.0E+00 0.0E+00 0.0E+0Q0 5.0E+06 0.0E+00 4,.2E+06 2.8E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 8.1E+03 4.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.7E+05 4,.8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4 .3E+08 2.7E+05 5.9E+08
I 132 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E4+03 2.8E+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4.8E+04 5.5E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 6.7E+02 1.0E+04
I 135 0.0E+00 0.0E+0Q0 0.0E+00 1.1E-15 0.0E+00 6.3E-16 1.0E+04 5.6E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.9E+04 1.4E+4+08
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TABLE 1-8
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'E'

PATHWAY: CAMP HORNO MOTOR POOL DISTANCE: 4.0 MILES
X/0 : 7.7E-08 SEC/ (M**3) D/Q : 7.5E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1FE+03 1.3E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 . 0E+05 3.9E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.0E+03 9.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+05 1.1E4+08
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+06 6.1E+09
SR 89 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 ,0E+05 6.2E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+4+05 7.2E+07
NB 85 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+05 3.9E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 1.4E+05 3.1E4+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E+05b 5.6E+00
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+04 1.9E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.4E+03 4 .3E+07
Ccs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+04 2.9E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 . 0.0E+00 0.0E+00 3.6E+05 5.9E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 _ 0.0E+00 0.0E+00 0.0E+00 1.0E+05 3.9E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 3.4E+06 4 . 9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+04 3.5E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.1E+05 7.0E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.5E+03 1.3E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+05 7.2E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.5E+05 2.1E+08
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TABLE 1-8
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'E'

PATHWAY: CAMP HORNO DISTANCE: 4.1 MILES
X/Q : 7.5E-08 SEC/ (M**3) D/Q : 7.2E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR ({MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00 1.3E+03 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+04 4.7E+06 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 2.0E+06 1.4E+09 1.4E+06 1.4E+09
CoO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E+04 3.4E+08 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 1.3E+06 3.8E+08 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 8.7E+06 2.2E+10 6.0E+06 2.2E+10
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E+06 2.2E+04 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 1.6E+07 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 2.7E+06 2.5E+08 1.8E+06 2.5E+08
NB 895 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+05 1.4E+08 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+05 1.1E+08 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+06 2.0E+07 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 6.8E+09 9.8E+04 6.8E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+04 1.5E+08 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 1.0E+10 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 2.0E+06 2.1E+07 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.1E+05 1.4E+07 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+07 7.0E+07 7.8E+06 7.0E+0Q07
I 131 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 1.5E+07 1.7E+07 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.5E+05 1.2E+06 1.1E+05 1.2E+06
I 133 0.0E+QO0 0.0E+00 0.0E+Q0 0.0E+00 2.9E+06 2.4E+06 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+04 4.5E+05 3.0E+04 4.5E+05
I 135 0.0E+0QO0 0.0E+00 0.0E+0Q0 0.0E+00 6.2E+05 2.5E+06 4.5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 7.5E+08 8.6E+05 7.5E+08
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TABLE 1-9
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'F'

PATHWAY: SO ST. PK./GUARD SHACK DISTANCE: .8 MILES
X/Q : 8.1E-07 SEC/ (M**3) D/Q : 7.0E-03 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)
H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 2.5E+03 8.0E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E+05 2.4E+08
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.4E+03 5.9E+07
CO 58 0.0E+00 0.0E+00 -~ 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E+05 6.5E+07
CO 60 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+06 3.7E+09
SR 89 0.0E+00 0.0E+00 0.0E+Q0 0.0E+Q0 0.0E+00 0.0E+00 2.4E+05 3.7E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.6E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+05 4.3E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 8.6E+04 2.3E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+04 1.9E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 2.1E+05 3.4E+06
CS 134 0.0E+00 0.0E+Q0 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.7E+04 1.2E+09
CSs 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+03 2.6E+07
CS 137 0.0E+Q0 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.3E+04 1.8E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+05 3.5E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 6.2E+04 2.3E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 1.2E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+QO 0.0E+00 0.0E+00 2.0E+06 2.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+04 2.1E+05
I 133 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 3.7E+05 4.2E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+QO0 0.0E+00 0.0E+00 5.1E+03 7.7E+04
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.7E+04 4.3E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E+05 1.3E+08
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TABLE 1-9
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'F'

PATHWAY: DEER CONSUMER/HUNTER DISTANCE: 1.5 MILES
X/Q : 3.6E~-07 SEC/ (M**3) D/Q : 2.8E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION  FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC} PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 2.8E+01 0.0E+00 2.3E+01 2.4E+01 3.9E+01
CR 51 0.0E+00 0.0E+00 0.0E+00 5.0E+04 0.0E+00 1.0E+05 2.8E+02 2.8E+05
MN 54 0.0E+00 0.0E+00 0.0E+00 7.7E+05 0.0E+00 1.4E+06 2.7E+04 2.9E+07
CO 57 0.0E+00 0.0E+00 0.0E+00 4,.6E+06 0.0E+00 8.0E+06 6.0E+02 2.0E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00 1.9E+07 1.8E+04 4 .4E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 3.6E+07 0.0E+00 7.2E+07 1.1E+05 5.5E+08
SR 89 0.0E+00 0.0E+00 0.0E+00 4 ,9E+07 0.0E+00 2.6E+07 2.7E+04 3.1E+07
SR 90 0.0E+00 0.0E+00 0.0E+00 1.0E+09 0.0E+00 8.0E+08 1.8E+05 1.2E+09%
ZR 95 0.0E+00 0.0E+00 0.0E+00 6.2E+07 0.0E+00 1.1E+08 3.4E404 2.0E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 2.3E+08 0.0E+00 4,5E+08 9.6E+03 8.2E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 4 .2E+08 0.0E+00 7.5E+08 9.6E+03 1.3E+09
TE 129M 0.0E+00 0.0E+00 0.0E+00 5.9E+08 0.0FE+00 4 .5FE+08 2.4E+04 5.3E+08
CS 134 0.0E+00 0.0E+00 0.0E+00 1.4E408 0.0E+00 1.2E+08 1.9E+03 2.8E+08
CS 136 0.0E+00 0.0E+00 0.0E+00 5.1E+06 0.0E+00 4,2E+06 2.3E+02 8.3E+06
CS 137 0.0E+00 0.0E+00 0.0E+00 1.2E+08 0.0E+00 9.3E+07 1.4E+03 3.1E+08
BA 140 0.0E+00 0.0E+00 0.0E+00 5.0E+06 0.0E+00 4.2E+06 2.4E+04 7.2E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 1.5E+06 0.0E+00 2.4E+06 6.9E+03 4.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 1.8E+07 0.0E+00 2.9E+07 1.5E+05 4 .,8E+07
I 131 0.0E+00 0.0E+00 0.0E+00 6.5E+08 0.0E+00 4.3E+08 2.3E+05 5.9E+08
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+03 2.4FE+04
I 133 0.0E+00 0.0E+00 0.0E+00 1.6E+01 0.0E+00 8.6E+00 4.1E+04 4.7E+04
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.7E+4+02 8.6E+03
I 135 0.0E+00 0.0E+0Q0 0.0E+00 1.1E-15 0.0E+00 6.3E-16 8.6E+03 4.8E+04
UN-ID* 0.0E+00 0.0E+00 0.0E+00 1.1E+08 0.0E+00 9.4E+07 1.7E+04 1.4E+08
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TABLE 1-9
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTCR 'F'

PATHWAY: BORDER PATROL CHECKPT. DISTANCE: 1.9 MILES
X/0 : 2.6E-07 SEC/ (M**3) D/Q : 1.9E-09 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 -71.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4 .9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+0QO0 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4.5E+06
CS 134 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 2.2E+04 1.6E+09
Cs 136 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
CS 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08

PAGE A-29 SO123-ODCM-A

Revision 13
11/2018



TABLE 1-10
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'G'

PATHWAY: SAN ONOFRE BCH CAMPGD DISTANCE: 1.8 MILES
X/Q : 2.3E-07 SEC/ (M**3) D/Q : 1.0E-09 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 5.3E+01 0.0E+00 9,.2E+01 0.0E+00 1.0E+4+02 0.0E+00 1.0E+02 0.0E+00
CR 51 1.1E+03 3.8E+05 1.4E+03 3.8E+05 1.7E+03 3.8E+05 1.2E+03 3.8E+05
MN 54 8.2E+04 1.1E+08 1.3E+05 1.1E+08 1.6E+05 1.1E+08 1.2E+05 1.1E+08
Co 57 4.0E+02 2.8E+07 1.1E+03 2.8E+07 2.6E+03 2.8E+07 2.6E+03 2.8E+07
CO 58 6.4E+04 3.1E+07 9.1E+04 3.1E+07 1.1E+405 3.1E+07 7.6E+04 3.1E+07
CO 60 3.7E+05 1.8E+09 5.8E+05 1.8E+09 7.2E+05 1.8E+089 4 .9E+05 1.8E+09
SR 89 1.7E+05 1.8E+03 1.8E+05 1.8E+03 2.0E+05 1.8E+03 1.2E+05 1.8E+03
SR 90 9.2E+05 0.0E+00 1.2E+06 0.0E+00 1.4E+06 0.0E+00 7.9E+05 0.0E+00
ZR 95 1.4E+05 2.1E+07 1.8E+05 2.1E+07 2.2E+05 2.1E+07 1.5E+05 2.1E+07
NB 85 3.9E+04 1.1E+07 5.0E+04 1.1E+07 6.2E+04 1.1E+07 4.1E+04 1.1E+07
RU 103 4 .5E+04 8.9E+06 5.4E+04 8.9E+06 6.4E+04 8.9E+06 4.1E+04 8.9E+06
TE 129M 1.4E+05 1.6E+06 1.4E+05 1.6E+06 1.6E+05 1.6E+06 1.0E+05 1.6E+06
CS 134 6.5E+03 5.6E+08 9,9E+03 5.6E+08 1.2E+04 5.6E+08 8.0E+03 5.6E+08
CS 136 9.7E+02 1.2E+07 1.2E+03 1.2E+07 1.5E+03 1.2E+07 9.9E+02 1.2E+07
Cs 137 5.9E+03 8.5E+08 8.5E+03 8.5E+08 9.9E+03 8.5E+08 6.2E+03 8.5E+08
BA 140 1.3E+05 1.7E+06 1.4E+05 1.7E+06 1.7E+05 1.7E+06 1.0E+05 1.7E+06
CE 141 4.,2E+04 1.1E+06 4 ,5E+04 1.1E+06 5.0E+04 1.1E+06 3.0E+04 1.1E+06
CE 144 8.1E+05 5.7E+06 9.8E+05 5.7E+06 1.1E+06 5.7E+06 6.4E+05 5.7E+06
I 131 1.2E+06 1.4E+06 1.3E+06 1.4E+06 1.2E+06 1.4E+06 9.8E+05 1.4E+06
I 132 1.4E+04 1.0E+05 1.6E+04 1.0E+05 1.2E+04 1.0E+05 9.4E+03 1.0E+05
I 133 2.9E+05 2.0E+05 3.2E+05 2.0E+05 2.4E+05 2.0E+05 1.8E+05 2.0E+05
I 134 3.7E+03 3.7E+04 4.2E+03 3.7E+04 3.2E+03 3.7E+04 2.5E+03 3.7E+04
I 135 5.7E+04 2.1E+05 6.5E+04 2.1E+05 5.1E+04 2.1E+05 3.7E+04 2.1E+05
UN-ID* 5.3E+04 6.1E+07 8.2E+04 6.1E+07 1.0E+05 6.1E+07 7.1E+04 6.1E+07
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. TABLE 1-10
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'G'

PATHWAY: HWY PATROL WEIGH STN DISTANCE: 2.1 MILES
X/0Q : 1.8E-07 SEC/(M**3) D/Q : 7.5E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR {MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 2.9E+02 0.0E+00
CR 51 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 3.3E+03 1.1E+06
MN 54 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 3.2E+05 3.2E+08
CO 57 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.2E+03 7.8E+07
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.1E+05 8.7E+07
CO 60 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 4.9E+09
SR 89 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.2E+05 4.9E+03
SR 90 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.0E+05 5.7E+07
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+05 3.1E+07
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.2E+05 2.5E+07
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E+05 4 .5E+06
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 - 2.2E+04 1.6E+09
CS 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+03 3.4E+07
CS 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E+04 2.3E+09
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E+05 4.7E+06
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.3E+04 3.1E+06
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 1.6E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E+06 3.9E+06
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E+04 2.8E+05
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.9E+05 5.6E+05
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.8E+03 1.0E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 1.0E+05 5.8E+05
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E+05 1.7E+08
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TABLE 1-10
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'G'

PATHWAY: ENDLS SUM SURFCAMP/RES DISTANCE: 2.8 MILES
X/Q : 1.2E-07 SEC/ (M**3) D/Q : 4.5E-10 /M** (2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOQD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR

PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3** 0.0E+00 0.0E+00 4.6E+01 0.0E+00 5.2E+01 0.0E+00 4.2E+02 -0.0E+00
CR 51 0.0E+00 0.0E+00 7.0E+02 1.8E+05 8.6E+02 1.9E+05 4.7E+03 1.5E+06
MN 54 0.0E+00 0.0E+00 6.5E+04 5.7E+07 8.2E+04 5.7E+07 4.6E+05 4.5E+08
Co 57 0.0E+00 0.0E+00 5.4E+02 1.4E+07 1.3E+03 1.4E+07 1.0E+04 1.1E+08
CO 58 0.0E+0Q0 0.0E+00 4.5E+04 1.6E+07 5.5E+04 1.6E+07 3.1E+05 1.2E+08
CO 60 0.0E+00 0.0E+00 2.9E+05 8.8E+08 3.6E+05 8.8E+08 2.0E+06 7.1E+09
SR 89 0.0E+00 0.0E+00 8.9E+04 8.9E+02 9.9E+04 8.9E+02 4.6E+05 7.1E+03
SR 90 0.0E+00 0.0E+00 6.1E+05 0.0E+00 6.8E+05 0.0E+00 3.2E+06 0.0E+00
ZR 95 0.0E+00 0.0E+00 9.2E+04 1.0E+07 1.1E+05 1.0E+07 5.8E+05 8.3E+07
NB 95 0.0E+00 0.0E+00 2.5E+04 5.6E+06 3.1E+04 5.6E+06 1.7E+05 4 .5E+07
RU 103 0.0E+00 0.0E+00 2.7E+04 4.5E+06 3.2E+04 4.5E+06 1.7E+05 3.6E+07
TE 129M 0.0E+00 0.0E+00 7.2E+04 8.1E+05 8.1E+04 8.1E+05 4.1E+05 6.5E+06
CS 134 0.0E+0Q0 0.0E+00 5.0E+03 2.8E+08 6.0E+03 2.8E+08 3.2E+04 2.2E+09
CS 136 0.0E+00 0.0E+00 6.0E+02 6.2E+06 7.3E+02 6.2E+06 3.9E+03 4.9E+07
CS 137 0.0E+00 0.0E+00 4.3E+03 4.2E+08 5.0E+03 4.2E+08 2.5E+04 3.4E+09
BA 140 0.0E+00 0.0E+00 7.2E+04 8.4E+05 8.4E+04 8.4E+05 4.2E+05 6.8E+06
CE 141 0.0E+00 0.0E+00 2.2E+04 5.6E+05 2.5E+04 5.6E+05 1.2E+05 4.5E+06
CE 144 0.0E+00 0.0E+00 4.9E+05 2.9E+06 5.5E+05 2.9E+06 2.6E+06 2.3E+07
I 131 0.0E+00 0.0E+00 6.7E+05 7.1E+05 6.0E+05 7.1E+05 3.9E+06 5.7E+06
I 132 0.0E+0Q0 0.0E+00 8.0E+03 5.1E+04 6.2E+03 5.1E+04 3.8E+04 4.1E+05
I 133 0.0E+00 0.0E+00 1.6E+05 1.0E+Q05 1.2E+05 1.0E+05 7.1E+05 8.1E+05
I 134 0.0E+00 0.0E+00 2.1E+03 1.8E+04 1.6E+03 1.8E+04 9.8E+03 1.5E+05
I 135 0.0E+00 0.0E+00 3.3E+04 1.0E+0Q5 2.6E+04 1.0E+05 1.5E+05 8.3E+05
UN-ID* 0.0E+00 0.0E+00 4.1E+04 3.1E+07 5.1E+04 3.1E+07 2.8E+05 2.5E+08
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TABLE 1-10
UNITS 2&3

DOSE PARAMETER R(I) FOR SECTOR 'G'

PATHWAY: STATE PARK HOST DISTANCE: 2.9 MILES
X/Q : 1.1E-07 SEC/ (M**3) D/Q : 4.2E-10 /M**(2)
INFANT CHILD TEEN ADULT
RADIO- INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND INHALATION FOOD & GROUND
NUCLIDE (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR (MREM/YR (M2 .MREM/YR
PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC) PER UCI/M3) PER UCI/SEC)

H 3*x* . 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+03 0.0E+00
CR 51 ?  0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 1.4E+04 4.7E+06
MN 54 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 T1.4E+09
Co 57 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 3.1E+04 3.4E+08
CO 58 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.3E+05 3.8E+08
CO 60 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+0O0 0.0E+00 0.0E+00 6.0E+06 2.2E+10
SR 89 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E+06 2.2E+04
SR 90 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.6E+06 0.0E+00
ZR 95 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E+06 2.5E+08
NB 95 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.0E+05 1.4E+08
RU 103 0.0E+00 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 5.0E+05 1.1E+08
TE 129M 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+06 2.0E+07
CS 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.8E+04 6.8E+09
Cs 136 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+04 1.5E+08
Cs 137 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.5E+04 1.0E+10
BA 140 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E+06 2.1E+07
CE 141 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.6E+05 1.4E+07
CE 144 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E+06 7.0E+07
I 131 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E+07 1.7E+07
I 132 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E+05 1.2E+06
I 133 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.2E+06 2.4E+06
I 134 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E+04 4.5E+05
I 135 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4 .5E+05 2.5E+06
UN-ID* 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8.6E+05 7.5E+08
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TABLE 1-1
. UNITS 2 & 3 DOSE PARAMETER R; FOR SECTOR P

Aprit 23, 1993
TO: DARYL DICK, SONGS Effluent Engineering

'SUBJECT: = RECOMMENDED EFFLUENT CONCENTRATION FROM 10CFR20
: - APPENDIX B; TABLE 2, FOR SETPOINT CALCULATIONS

Daryl,
| have indicated on the attached table viﬁlch effluent concentration limits (ECLs) are recommended for

use when calculating radiation monitor setpomt values for liquid and ‘airbome radioactive effluent
releases from SONGS

For simplicity's sake when the station implements the new 10CFR20, ECLs should be used
exclusively. In cases where more than one value is listed (based on retention) in Appendix B, Table 2,
the most conservative value is recommended for routine calculations. Under conditions whlch require
more flexibility, actual chemical and phys_k:al characteristics of the release stream may be considered
to allow use of a more representative value. It is recommended that each of these instances be
documented. Since no ECLs aré provided in Column 2 for dissolved and entrained gases in liquids,
per NUREG 1301, -Offsite Dose Calculation manual Guidance: Standard Radiological Effluent
* Controls for Pmsunzed Water Reaotors Specification 3.11.1. 1, a value of 2E-4 uCtlmI should be -
used.

If there are any questions, please call me at 50512,

*M‘r

Kathleen Yhip -
HPE Engineer
* cc: HPE Files :

B1-1 S0123-ODCM-B
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TABLE 1-1
UNITS 2 & 3 DOSE PARAMETER R; FOR SECTOR P

GAS AND LIQUID EFFLUENT CONCENTRATION LIMIT (ECI) VALUES

LIQUID MPC

KL

ISOTOPE | GASECL | GASMPC | ISOTOPE | LIQUID ECL
- (ECL) (MPC) ' ECD (MPC)
1| B3 | 1E7 2E-7 " H-3 1E-3 3E3
2| Na24 | T7E® 5E-9 Na-24 5E-5 3E5
3| Ar41 1E-8 4E-8 As-41 - . 2E-4
4| sc48 3E-10 8E-10 Sc-46 1E-5 4AE-5
5| cr51 éiﬁf’ .| 88 Cr51 5E-4 2E-3
68| Mn-54 1E-9 1E9 Mn-54 IES 1E-4
7| mnss | 3¢ 2E-8 Mn-56 . 7E-5 1E4
8| Fos5 Ead 3E-8 Fo-85 1E4 8E-4
o| Feso | SET0d 1 py Fe-59. 1E5 - 5E-5
10| Cob7 | JE0% | eE® Co-57 6E-5 4E-4
Coss | 2EOW | 2E9 Co-58 2E5 9E-5
12| coso | 2=10% | 3E10 .Co-60 3E-6 3ES
13| cus4. 325—?.4? .| 4E8 Cu-84 2E-4 2E4
14| -zne5 | 4E-10 2E-9  Zn65 5E-6 1E-4
15| Bre2 | ool 6E-9 Br-82 4E5 © 4E5
6| Bres | SEBd 1 54 Br-84 4E4 264
17| Kr85. 7E7 367 Kr-85 2E-4
18| Kr-85m 1E-7 1E-7 Kr-85m 2E4
19| Kr87 _2E-8 2E-8 Nr-87 2E-4
20| Kr-88 9E-8 2E-8 Kr-88 2E-4
|21| Ro88 | . 9E-8 2E-4 Rb-88 4E-4 . 2E-4
B1-2 ' S0123-ODCM-B
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GAS AND LIQUID EFFLUENT CONCENTRATION LIMIT (ECI) VALUES

ISOTOPE | GASECL | GASMPC | ISOTOPE | LIQUIDECL | LIQUID MPC
(ECL) (MPC) (ECL) (MPC)
22| Rb89 2E-7 2E-4 " Rb-89 9E-4 2E-4
1E-9 d .
23| sr-89 e 10 3E-10 Sr-89 8E-8 IES -
4 3E-11d ‘
24| Sr-90 SE12 5 3E-11 Sr-90 5E-7 367
~ 8E-9 d | :
25|  Sr-o1 o 9E-9 Sr-91 2E-5 5E-5
1E-8d ‘
26| Sr-82 34 1E-8 Sr-92 4E-5 6E-5
27| Y-90 9E10 3E-9 Y-80 7E-8 2E-5
3E-7Tw
28| Yoim | So% 6E-7 Y-91m 2E-3 3E-3 |
201 Y82 1E8’ 168 Y-92 _4E5 B8E-5
4E-10d. a .
30| zros A 1E-9 Zr-95 2E-5 8E-5
- 3E9d |
31| zeer | peod 3E-9 Zr-97 9E-8 . 2E-5
32| Nb-95 | 2E® 3E-9 Nb-95 3E:5. 1E-4
. 4E9Qw . -
33| Nb-9sm | S0 1E-10 Nb-85m 3E-5 3E-6
34| Nb-97 1E-7 2E-7 Nb-97 3E4 9E-4
I 4E9d '
35| Mo-99 S0 a 7E-9 Mo-99 2E-5 4E-5
) 2E-7d S ‘
36| Toeem | 3577 5E-7 Tc-99m 1E-3 3E-3
- 2E9d .
37| Ru-103 1E-9w 3E-9 Ru-103 3E-5 8E-5
9E-10 a ' :
~4E-10d
38| Ru-106 | Be-11w 2E-10 Ru-106 3E-6 1E-5
2E-11a : ,
2E-10d . -
39| Ag-110m | 3E-10w 3E-10 Ag-110m 8E-6 3E-5
1E-10 a -
. 2E9d. :
40| sn113 | 0S| 2E9 Sn-113 3E-5 . 9E-5
B1-3 SO123-ODCM-B
Revision 1
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GAS AND LIQUID EFFLUENT CONCENTRATION LIMIT (ECI) VALUES

TSOTOPE | GASECL | GASMPC | ISOTOPE | LIQUID ECL | LIQUID MPC
(ECL) (MPC) ECh (MPC)
41| snttm | S| 40 sn-117m 3E-5 3E-6
42| sb122 | SE08 5E-9- Sb-122 1ES 3E-5
43| sb2e | 494 1 7Eqg Sb-124 7E6 2E-5
aa| sp12s | =B84 | gEq0 Sb-125 IES 1E4
45| Xe-131m | 2E-8 4E7. | Xe-131m 2E-4
46| Xe-133 "5E-7 3E-7 Xe-133 . 2E4,
47 | Xe-133m |  6E-7 3E-7 Xe-133m 2E-4
48| Xe-135 | 7E-8 1E-7 Xe135 2E-4
49| Xe-135m | 4E-8 3E-8 Xe-135m 2E-4
50| Xe-138 2E-8 3E-8 Xe138 . 2E4
51| Te-t2om | 20109 1E-9 Te-128m 7E6 2E-5
52| Tet3z | =99 | aE9 Te-132 9E-6 2E5
53| 1131 2E-10 1E-10 1131 1E-6 3E-7
54| 1132 | . 268 | 3E9 -132 1E4 BE-6
55| - 1-133 1E-9 4E-10 1-133 7E8 1E-6
56| 1-134 6E-8. 6E-9 1134 . 4E-4 . 2E-5
57| I-135 BE-9 1E-9 135 3E-5 4E-8
58| Ce134 | 2610 | 4E-10 Cs-134 9E-7 9E-6
59| Cs136 | 9E-10 8E:9 Cs-136 BE-6 6E-5
60| Cs137 | 2E-10 5E-10 Cs-137 1E-6 2E-5
81| Cs138 8E-8 3E8 . | Cs-138 4E-4 2E-4
62| Ba139 4E-8 3E-8 Ba-139 2E-4 2E-4
| 83| Ba-140 2E9 1E-9 Ba-140 - 8E-8 2E-5
64| La140 | 2E9 4E-9 - La-140 9E-8 | 2E5
85| Cot41 | JE2W 5E-9 Ce-141 3E-5 9E-5
B1-4 S0123-0DCM-B
Revision 1

022908




GAS AND LIQUID EFFLUENT CONCENTRATION LIMIT (ECI) VALUES
ISOTOPE | GASECL | GAS MPC ISOTOPE LIQUIDECL | LIQUID MPC
(ECL) (MPC) : (ECD) (MPC)

3E9w - ‘

86| Ce-143 "ESa 7E-9 Ce-143 .|  2E5 . 4E-5
4E-11w 4

87| Ce-144 9E11 2 2E-10 Ce-144 3E6 1E-5

B8 | Nd-147 1E-9 8E-9 Nd-147 2E-5 BE-5

89| W-187 “1E-8 1E-8. W-187 3E-5 8E-5

70 | Np-239 3E-9 2E-8 Np-239 2E-5 1E-4

71| ALPHA 1E-15 2E-14 ALPHA 2E-9 " 3E-8

B1-5 S0123-ODCM-B
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June 14, 1893°

. - .J. CLARK
" P. KNAPP -

SUBJECT: Impact of new 10 CFR 20 upon SONGS Effiuent Control Limits
INTRODUCTION

The New 10 CFR 20 is mandated to be implemented by all licensees by January 1, 1994. Unit 1-

: Technical Specification (T5) 6.B.4.f. (2) AND (7) and Units 2 and 3 TS 6.8.4.e. (2) and (7)

" require programs which set limits on concentrations of liquid and gaseous releases from the site
according to 10 CFR 20 Appendix B, Table II. Questions have been asked of licensing ’

- regarding the effect of the new regulatlon upon SONGS -Effluent Control Limits, and if it is

p necessary to revise the TS prior to implementation of the new rule.

EXECUTIVE SUMMARY

Licensing has reviewed the applicable TS and the new 10 CFR 20. As a result of the above,
Licensing has concluded-that SCE Is not required to obtain amendments to the TS as a result of
implementation of the revised Part 20. The new Part 20 permits the existing TS cited above to
be amended at any time SCE deems appropriate.

The above concluslon is In agreement with the position presented to NRC Staff by NUMARC
during a meeting earlier this month. Prellmlnary comments from the NRC staff indicate thelr
concurrence. The NRC is expected to issue meeting minutes by mid-June, showing their
concurmence. T ‘

LICENSING ISSUE

Revised Part 20 [20 1008) (b)] generally requifes that the license condition and TS references
to the old-Part 20, Sectlons-20.1-20.801 should be considered to have been replaced by -
comparable references to the new Part 20, Sections 20.1001-20.2401. The revised Part 20

[20. 1008(0)] requires that any TS that is more restrictive than a requirement in the revised Part
20 remains in force until there isa TS change through a icense amendment.

The limit on annually averaged radioactivity concentrations in effluents to unrestricted areas,
which is a requirement in the old Part 20 (20.108), has been changed to an optional method
[20.1302(b)(2)(I)] of demonstrating compliance with the annual dose limit specified in 20.1301
and is no longer ITSELF a requirement in the revised Part 20. ,

SONGS TS require that effluent concentrations be maintained below the indicated level at all
times. "At all times" is reasonably accepted as meaning that averaging beyond instrument
response times is not permitted. The revised Part 20 contains NO comparable "at all times"
concentration limit.

B2-1 ' - S0123-ODCM-B -
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The SONGS TS, by not penniﬂing any arbitrary averaging penod are therefore MORE
RESTRICTIVE than the revised part 20 limits. ,

Accordingly, since the SONGS TS are'more restrictive than the revised Part 20, the provision of
20.1008(c) applies, with the result that the TS remains in effect, as Is, until it Is revised, or the
 license is renewed. With this conclusion, SONGS may exercise any of the following options:

* 1. NOT request any TS changes, with the result that SONGS must still establish setpoints
_ in accordance with 10 CFR 20, Appendlx B, Table Il. :

2. Request an amendment to section 6. 8 4 changing the reference to the "revised" Part 20,
- Appendix B, Table 2.-

. 3. Request an amendment fo the Tech Specs of units 2/3, and NOT of 1 , ‘6r vice versa.

4. Upon apﬁwal by the NRC, Impiement any of the above Tech Spec changes
_ Irrespective of the implementation date of the revised 10 CFR 20.

* This memo does not intend to say that any requirements of 10 CFR 20 and 40 CFR 190 are
" invalid, including those limits pertaining to dose to members of the public, and appllcable survey

methods to confirm conformance with those limits. -

E. S. MEDLING

" cc: W, Marsh
D. Dick

S. Hetterick

- P. Chang
-L. Bray
NLFS

CDM
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MEMORANDUM FOR FILE |
September 10, 1 997

SUBJECT:  Radiological Environmental Monitoring Program Bases

REFERENCES:

1.

10.

11.

Letter from Jack B. Moore, SCE to US Atomic Energy Commission, Proposed
Environmental Technical Specaf cations, February 21, 1974.

Memorandum from E. S: Medllng toD.F. Pilmer Envlronmental Alr Sampler Placement,
October 28, 1983.- . ,

Memorandum from M. Goeders to E. S. Medllng, Air Sampler Location Determination,
August 22, 1988.

Memorandum from R. M. Rosenblum to H. W. Newton, Reassessmentof the REMP
Locations, October 28, 1992. ~ ~

Memorandum from M. Goeders to E. M. Goldin, Bases for Selecﬂon of REMP Sample
Locations, February 28, 1984.

Updated Final Safety Analysis Report, San Onofre Nudear Generatlng Station Units 2/3.
Page 2.3H-1 (Appendlx 2.3H). ,

UFSARAUFHA Change Requsest No. SAR23-581. Add 1979-1983 meteorological data to the

UFSAR.

Letter from K. P. Baskin, SCE to US Nuclear Regulatory Commission, February 26, 1982.
Final Environmental Statement, San Onofre Nuclear Generating Station Units 2 and 3,

'NUREG-0490, US Nuclear Regulatory Commission, 1981.

Final Environmental Statement, San Onofre Nuclear Generatlng Station Unit 1, US Atomic
Energy Commission, 1973.

Environmental Report - Opera’ung Lioense Stage, San Onofne Nudear Generatlng Station,
Sections 6.1 and 6.2. ,
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REMP Samples o -2 - September 10, 1897

12. Letter from H. L Ottoson, SCE to Joseph O. Ward, Californla Dspartment of Health,
) Proposed Radiological Environmental Monitoring Program, May 19, 1976.

13. Letter from Edgar D. Bailey, California Department of Health Services to Eric M: Goldin, .
SCE, Environmental Radiation Monitoring, February 10,1993.

14. Memorandum from M. Goeders to E. M. Goldin, Modiftcation of SONGS Radiological
- 'Environmental Monitoring (REM) Sample Analysis Program, November 25, 1992.

15. Memorandum from E. M. Goldin to M. J. Johnson, Deletion of Unnecessary REMP Sample
Analyses, January 8, 1986.

. INTRODUCTION . .

The Offsite. Dose Calculation Manuals (ODCM) ‘contain Radiological Effluent Technical
Specifications (RETS) that require monitoring the environs of the power plant. The RETS are
based on standards published by the US Nuclear Regutatory Commission (NRC) In Regulatory
Guide 4.8, Regulatory Guide 1.108, NUREG-0800, NUREG-0133, NUREG-0472, and NUREG-
1301. Between the time of publication of the first RETS (Reg Guide 4.8 in 1975) and the latest
version (NUREG-1301 in 1881) a number of changes took place in the precise wording for the
Radiological Environmental Monitoring Program (REMP). Concurrent with those changes, San
Onofre Nuclear Generating Station incorporated RETS first in the Technical Specifications and
later, upon implementation of Generic Letter 89-01, in the ODCMs. This memorandum reviews
the-REMP as it exits and either cites references or provides the logic behind the construction of
- -the program. The majority of the original RETS for Unit 1 was proposed In a letter to the Atomic

'Energy Commission (Referenoe 1) in which the REMP sampling and anatyms program was
detailed.. .

. While the portion of the Unit 1 and Units 2/3 ODCMs dealing with REMP are not pmdsely
identical in verbiage, the REMP sample requiremsnts are the same. Sample locations, o
collection frequency and analyses are identified in a table in each ODCM. The table is divided
into four sections for the pathways that could permit human exposure to radionuclides. Each
section below describes the basis for the sample locations and/or provides appropriate
references. A brief note follows each sample type with a description in general terms of
differences between the San Onofre program and the standard program in regulatory guidance
documents.

B3-2 - S0123-ODCM-B
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REMP Samples ~ -3 . © September 10, 1997 .

AIRBORNE: Fi\(e samples.
Indicator Locaﬂons

ODCM Reqmrement Three samples from offsite locations (in different sectors) of the
hlghest calculated annual average ground level D/Q.

' See Reference 2 for an early documented basls for air sampler placement for Units 2/3. )
Reference 3 contains an evaluation of Units 2/3 air sampler Iocations based on the
revised 1879-1983 meteorological database.

‘ Referenwe 4 and 5 contains a more deta!led evaluation of air sampler location using the.
five year average meteorological database (1979 through 1983 inclusive). Units 2/3
“requires air samplers in Sectors E, F, and Q. Note that these sectors are the #2, #3, and
" #4 ranked deposition coefficients (DIQ) calculated for the Exclusion Area Boundary
(EAB). The corresponding air samplers are numbers 13, 8, and 12. The highest ranked
D/Q Is offshore in the SSW direction (sector K), a location that cannot be sampled and
' does not represent a pathway for human exposure.

The three landward sectors with the mghest D/Q values for Unit 1 are Q, R and A using
the five year average meteorologlwl database (1979 through 1983 inclusive). Note
again that the highest D/Q is found in the offshore sector K in the SSW direction. °
Because the Unit 1 releass point is offset-from the center of the Exclusion Area )
Boundary (EAB), the Unit 1 sectors do not completely match the sectors for Units 2/3.
Therefore, the air sampler for sector Q is air sampler #12, for sector R also #12 (on the
border between Q and R), and A is air sampler #11.

Air sampler #12 appears to have been intended to satisfy both Units 2/3 and Unit 1
requirements. With regard to Unit 1, air sampler #12 Is located very close to the
boundary of two sectors that each require sampling. However, to ensure complete
ODCM compliance, a new air sampler was installed in sector R'in 1997, air sampler #14.

‘Local Community:

ODCM Requirement: One sample from the vicinity of a communrty having the hlghest
calculated annual average ground level D/Q.

Alr sampler #1 in the City of San Clemente satisfies this requirement. It is located in -
sactor Q for both Unit 1.and Umts 2/3. Reference 4 identified Sector - ‘

B3-3 . S0123-ODCM-B
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REMP Samples 4 September 10, 1997

Q as having the highest landward D/Q for Unit 1 (Sector K, offshore has the highest
D/Q). For Units 2/3, Sector Q has the third highest D/Q. The highest is Sector K
(offshore), the second highest D/Q is Sector E. Since Sector E has no community within
ten miles, the air sampler location in Sector Q in the Northwest direction Is appropriate.
Since deposition, D/Q, decreases with increasing distance, a Distant community in
Sector E will have a D/Q value considerably lower than the closer community in Sector
Q. Reference 3 provided early documentation that air sampler #1 met this particular .
ODCM requwement

Control Locations:

ODCM Requirement: One sample from a control location 15-30 km (10-20 miles) distant
and in the least prevalent wind direction®. The footnote (*) reads: The purpose of this
sample Is to obtain background Information. If it is not practical to establish control
locations in accordance with the distance and wind direction criteria, other sites which
provide valid background data may be substituted.

At the time the Unit 1 REMP was being developed, reguiatory guidance did not specify
ailr sampler locations according to the ODCM.wording above. in Reference 1, proposed
RETS included a control air sampler location in Huntington Beach. The Huntington
Beach Generating Station Is an SCE facllity, providing an easy and secure location and
access. Therefore, during the subsequent licensing of Units 2/3, the draft RETS that
were part of the Units 2/3 license application included identification of Huntington Beach
as the location for the control air sampler. The meteorological database used was a
1973-1976 three year average in which Sector P had the lowest wind prevalence for
landward sectors. Therefore, although Huntington Beach was somewhat farther than the
precise ODCM wording, it was an appropriate location for a control because it complied
with the logic described in the footnote and because it provided continuity in data (the
existing Unit 1 program).

Upon adoption of the 1978 through 1983 five year average meteorological database,
Huntington Beach remained the controi location for the same reasons just stated:
continuity in data and sufficient distance to provide appropriate control data. The newer
meteorological database, however, indicated that Sector Q was now the fifth least
prevalent wind direction. Higher Sectors included (in order of decreasing wind
prevalence) M (offshore), N (offshore), H (offshore), P (mostly offshore), L (offshore), G
(southeast), J (offshore), B (north northeast), C (northeast), A (north), and finally Sector
Q (northwest). Note that Sectors A, B and C are landward sectors on Marine Corps Base
Camp Pendleton. These Sectors, at a considerably higher elevation when sufficiently
distant, would not be representative of the coastal location. Therefore, upon

N
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REMP Samples , | -5- - September 10, 1997

. elimination of the offshore Sectors and the landward Sectors B, C, and A, the two primary
Sectors remaining are G and Q. To meet the ODCM requirement without regard for the footnote
guidance, Sector G would appear to be preferable over Q. However, again noting the footnote
‘guidance, the continuity of data, and the sufficiently distant location, Sector Q adequately meets ,
the, ODCM requirement. Finally, due to the Imminent sale of the Huntington Beach Generating -
Station, the control air sample will being relocated to Sector G (denoted as Air Sampler #14)

Since Unit 1 and Unts 2/3 have the same meteorological database (even though the EAB DIQ
and X/Q values differ), the logic above applies to Unit 1 as well. References 3, 4 and 5 have all
documented the REMP air sampler locations. °

The following table presents the frequency of wind direction for both the 1973—1 876 and 1879-
1983 databases ‘Sectors with an asterisk (*) are offshore

RANKED.BY PERCENT FREQUENCY ' Data from Referenoe B
Dates: 1/25/73-1/24/76 Sectors
Wind From Percent Freguency From To
E j 1.8 i E N*
ESE ‘ . 2.2 F P
ENE ' 29 D M*
NNW 3.2 " R- H*
N . 3.4 A J*
SE ) 4.9 G Q
SW ‘ 5.3 L* C
SSw . 6.1 K* B
NW . - 64 Q G
WSW 6.4 M* ) D
S - 6.5 - J* A
SSE . .7 H* "R
W : 8.6 N* E
WNW 10.8 P F
NNE 109 . B K*
NE , 14 ] C L
Total - -99.9
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REMP Samples -B- . September 10, 1997

| RANKED BY PERCENT FREQUENCY Data from Reference 7
Dates: 1/1/79-12/31/83 Sectors
Wind From Percent Frequency From ‘ To
ENE } 1.5 D Mm*
E 1.7 E N*
NNW 2 R H*
ESE 2.4 F P
NE 3.1 C L*
NW 3.7 Q G
N . 4.6 A J
SSW 5.6 K* B
SW 5.8 L* C
S ' . 6.1 J* A
SE 6.9 G Q
SSE ' - 7 H*. R
WNW 7.3 P ‘F
WSW . 7.5 M* D
W ~11.1 N* E
NNE 23.7 B K*
Total 100

The ODCM requirements for airbome samples are consistent with the standard requirements in
NUREG-0472 and NUREG-1301. Some variations in the wording exists, but the overall airbomne
sampling and analysis program is very close to that in the guidance documents.

DIRECT RADIATION: Thirty locations,

Inner Ring: _
ODCM Requirement: An inner ring of stations in the general area of the site boundary.
References 4 and 5 documented the location of thermoluminescent dosimeters (TLD) in

an inner ring around both Unit 1 and Units 2/3. Note that in order to accommodate one
TLD in each sector for both Unit 1 and Units 2/3, some TLDs
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identified in given sectors for Units 2/3 are in different sectors for Unit 1. Due to
presence of the Interstate Freeway and other obstacles, some TLDs are only located in
the general vicinlty of the EAB, as permitted by the ODCM. The tables below reproduce
the data from Reference 4, as updated by a Global Positioning System for more precise
distances. Note also that Reference 4 identified the fact that some sectors are over the
ocean and cannot be monitored by TLD. Therefore, the sectors that are monitored are

only those on land.

UNIT 1 INNER RING

Direction from Distance .

_ Site (sector) (mlles) TLD Number Location
WNW (P) 0.39 - 10 PIC #1
NW(Q) - " 1.22 8 Beach Club
NNW (R) - 0.30 67 PIC #2
N (A) 0.54 40 PIC #3
NNE (B) 0.63 61 PIC #4
NE (C). .. 0.66 62 PIC#5
ENE (D) . 0.72 63 PIC #6
E (E) 0.78 64 PIC #7
ESE (F) 0.88 66 PIC #9
SE (Q) 1.28 46 State Beach

f {
UNITS 2/3 INNER RING
Direction from Distance
Site (sector) -(miles) TLD Number Location

VWNW (P) 0.675 10 PIC #1
NW (Q) 0.55 87 PIC #2
NNW (R) - 0.72 40 PIC #3
N (A) 0.70 61 PIC#4
NNE (B) ~0.65 62 PIC#5
NE (C) 0.58 - 63 PIC #6
ENE (D) -0.54 64 PIC #7
E(E) 0.70 65 PIC #8
ESE (F) 0.58 66 PIC #9
SE (G) 1.0 . 48 State Beach
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ODCM Regquirement: An outer ring'in the four to five mile range fnom the Site with a
station in each sector of eachring.

References 4 and 5 documented the location of thermoluminescent dosimeters (TLD) in
an outer ring around both Unit 1 and Units 2/3. As with the inner ring, in order to
accommodate one TLD in each sector for both Unit 1 and Units 2/3, some TLDs
identified in given sectors for Units 2/3 are indifferent sectors for Unit 1. Due to presence
-of the Interstate Freeway and other obstacles, some TLDs are located in a general
range of four to five miles, as permitted by the ODCM. The tables below reproduce the

data from Reference 4
UNIT 1 OUTER RING
Direction from Distance -

Site (sector) (miles) TLD Number Location
WNW({P) 2.42 22 San Mateo Point
NW (Q) 5.33 1 San Clemente
NNW (R) 4.78 ) 19 San Clemente Highlands
N (A) 3.38 2 Camp San Mateo
NNE (B) 4.66 35 Range 312
NE (C) 4.32 ' 36 Range 208C

' ENE (D) 4.48 68 Range 210C
‘E (E) 4.73 4 Camp Homo
ESE (F) - 3.28 6 * Old Route 101
SE (G) - 3.58 - 38 State Beach
. ‘ UNITS 2/3 OUTER RING

Direction Distance - .

(sector) (miles) TLD Number ) Logatton
WNW (P) 2.7 22 San Mateo Point
NW (Q) 5.6 1 . San Clemente
NNW (R) 5.0 - - 19 San Clemente Highlands
N (A) 5.7 33 Camp Talega
NNE (B) 47 35 __Range 312
NE(C) - 4.2 36 Range 208C
ENE (D) . ‘4.3 68 Range 210C
E(E) 4.5 ) 4 Camp Homo
ESE (F) 3.0 6 Old Route 101
SE (G) ) 3.3 . 38 State Beach

B3-8 - S0123-ODCM-B
Revision 2 .

02-27-09



' REMP Samples -9- . September 10, 1997
Balance: o

ODCM Réqurrement The balance of the stations are Iﬁ areas of specific interest such as
" population centers, nearby residences, schools, and two or three areas to serve as
controls.

The remalning TLDs an}a‘loceted in other regions of interest (Marine Corps Camps),
schools (San Onofre School), a hospital in San Clemente, several locations close to the
plant, and several locations sufficiently distant to provide adequate controls. References
4 and 5 identified the logic for selecting those stations.

The direct radiation program is close to that in NUREG-0472 and NUREG-1301. The major
difference is that the San Onofre program has fewer TLDs placed around the plant due to the
seaward sectors. The ocean, and consequent lack of pathway for direct radiation measurement,
limits the number of TLD locations.
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WATERBORNE: Faur categories.

Ocean

REMP Requirement Four Locaﬂons

There are four ocean water sample Iocahons one at each Unit outfall and one oontrol in
the Newport Beach area. Note that these locations were based on the program originally
proposed-in Reference 1. The "indicator" locations should be near the respective outfalls
but outside of the turbulent discharge area. The pathway for exposure, as discussed in
Reference 1, Is from swimming and a small amount of ingestion of seawater.

: Drlnking Water

REMP Requirement: Two Locations

Reference 8 noted that there is no reliable surface water in the vicinity of San Onofre.
Moreover, there Is no drinking water pathway for the area near San Onofre
(Reference 9, pages 2-3, 2-4). Nevertheless, in accordance with Reference 8, samples
are taken from.nearby weils to monitor ground water.. There are two locations sampled
for drinking water. Until recently, two "indicator” locations were sampled for drinking
water and a third sample was taken from the Huntington Beach area as a control. In

1997, the best "drinking water” location was Identified as local wells about 2.4 miles from

San Onofre on Camp Pendleton. As discussed In Reference 9, the flow of groundwater
is toward the ocean such that it is not likely that any dlschargesfrom San Onofre, should

~ that ever occur, could contaminate gnoundwater

~ Sediment from Shoreline

REMP Requirement: Four Locations

Three samples are taken In the vicinity of San Onofre with a fouArth sample taken at an
appropriate control location (Newport Beach). The indicator locations are slightly upcoast .
(~0.2 miles from Units 2/3 midpoint at the San Onofre Surf Beach), downcoast

(~0.8 miles from the midpoint at the San Onofre State Beach) and farther downcoast -

(~3.5 miles from the midpoint also on the State Beach). Because the predominant ocean
current is downcoast (Reference 19, page 2-3), indicator samples are preferentially
taken downcoast. The control Is therefore appropriately taken upcoast at a sufficient
distance (Newport Beach at ,

B3-10 ) S0123-ODCM-B
/ . : Revision 2
02-27-09



REMP Samples 4 “11- " September 10, 1997

~29 miles). Reference 1 pointed out that this sample is intended to detect any human
_exposure by direct radiation (from sunbathing).

Ocean Bottom Sediments
| REMP Requirement: Five Locations

Ocean bottom sediments are collected at four indicator locations and one control
location. Two indicator locations are near the Unit 1 outfall and one each at Unit 2 and
Unit 3 outfalls. The control location Is at Laguna Beach which is about 18 miles upcoast
and sufficiently distant to be unaffected by plant operation. Reference 1 noted that ocean
bottom sediment could contribute to human exposura through marine plants and
anlmals

In addition to the ODCM required samples, ocean water and ocean bottom sediment samples
have been taken near the shore at the Units 2/3 discharge structure. The purpose was to
monitor any potential accumulation of radioactivity due to the presence of a defect in the
discharge conduit. This defect allows some very limited discharge closer to shore than the
designed discharge locations. After accumulation of suﬂiclent negative data, this opﬂonal
sampling program may be discontinued.

As discussed above, due to the location of San Onofre on the coast, the waterbome pathways
differ from a typical land bound plant. Consequentty the REMP samples required by the ODCMs
for these med:a differ from the standard programs descnbed in NUREG-0472 and

NUREG-1 301. -

INGESTION: Two categories:
anmigratory Marine Animals
REMP Requirement: Three locations

Nonmigratory marine animals are collected at two indicator locations and one control
location. The indlcator locations are at the Unit 1 outfall and the vicinity of the Units 2 .

_ and 3 outfalls. The control location Is at Laguna Beach, which is about 18 miles upcoast
and sufficiently distant to be unaffected by plant operation. Nonmigratory marine animals

provide a potential pathway for human exposure through Ingestion.

The types of animals collected are specified in the ODCMs (Fléh, Crustacea, and -
Mollusks) and depend on the species avallable. Reference 1 noted that the samples
may be taken within 2 miles of the discharge outfall. This flexibility is
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|mportant to ensure the ability to find the appropnate samples during the deﬂned
sampling period.

Local Crops
" REMP Requlrement—Two—Iocatlons

- Representative vegetables, normally one leafy and one fleshy are collected at harvest
time at two locations. The locations are one indicator and one control. The-control has
typically been a truck farm in the Oceanside area, over 20 miles distant in the downcoast
direction. The indicator location has usually been the San Clemente Ranch at 2.6 miles
in the northwest direction. These indicator and control locations were specified in the
original program in Reference 1. Because of the required ODCM analysis for the highest
radiation exposure contribution, samples may also be taken from the Cotton Point
Estates gardens, residential gardens at 2.8 miles in the west northwest dlrectlon

The lack of milk cows in the area around San Onofre and the limitations in vegetable crops
cause the ODCM requirements to differ from the standard programs in NUREG-0472 and
NUREG-1301. :

" ADDITIONAL SAMPLES S

The program has historically collected two types of samples that are not required by the
ODCMs. These are kelp samples and soil samples. Kelp samples were originally specified in

- Reference 1 and have been collected for many years because of the commercially harvested
kelp bed near San Onofre. Kelp is used in many consumer products. ‘Should any accumulation
of radioactivity in kelp occur, it would be important to monitor and assess potential exposure to
the public.

Soil samples have also been historically taken in the vicinity of SONGS. The purpose Is to
evaluate whether there might be any accumulation of radiocactivity in the soit around the plant.
~ There are four indicator locations and one control.

The original program as described in Reference 1 also included jackrabbit samples. The
animals' thyroids were evaluated for the presence of lodine-131 and femurs were evaluated tor
Strontium-89 and Strontium-90. This sampling medium and assoclated analysis was eliminated.

The original REMP was described in the Unit 1 Final Enwronmental Statement (Reference 10)..
The Units 2/3 program was described in the Environmental Report Operating License Stage or
ER-OLS (Reference 11). The ER-OLS described the eariy
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sampling for soil and kelp that are no longer required by the ODCMs or by regulatory guidance,
and other sample types no longer collected (such as 1ackrabb|ts) Much of the present program
was built upon the earty programs for the sake of continuity. Moreover, the older program at Unit
1 was used as the preoperational program for Units 2/3. The State of Callfornia Department of

_Health has also required environmental monitoring around commerclal nuclear power plants.
See Reference 12 for the proposal to the State for the REMP. The California agency also
collects and analyzes some samples of certain media. Reference 13 ls representative of the
level of detail for this confirmatory program.

For all the above reasons, the REMP has been built on existing programs and requirements
rather than simply starting fresh when new regulatory guidance was issued.

SAMPLE ANALYSES

Samples are analyzed according to ODCM requirements. In the past, many analytical practlces
were employed that were not required. Several memoranda were written to justify elimination of
these unnecessary sample analyses. References 14 and 15 describe elimination of
unnecessary analytical procedures. After the deletion of unnecessary analyses, the ‘
requirements of the ODCMs match the gundance in NUREG-0472 and NUREG—1301 relat:vely

' ' closely
Q:._m VL=

E. M. GOLDIN

Attachment

cc: E. S. Medling
M. J. Johnson
D. Dick

K. C. Yhip

N. A. Hansen
HPE/CDM Files
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DEVELOPMENTAL RESOURCES

The followmg documents were not spacifically referred to in the text. They are, however, helpful
in a complete description of the development of the REMP and in some cases provide a basis
for specrﬁed aspects of the REMP .

1.'

Letter from M. O. Medford, SCE to NRC, Radnologlcal Effluent Technical Speuﬁcations
December 12,°1983.

“Letter from NRCto K. P. Baskln,-Offsite Dose Calculation Manual, October 2, 1984,

Letter from NRC to K. P. Baskin, Offsite DoseCaIcula’uon Manual, August 30, 1985.

Memorandum from E. S. Medling to D. L. Cox, Request forAmendment to SONGS Unl'ts
2/3 Technical Specifications, September 16, 1988.

Memorandum from J. Brown to K. Yhip, Critical Organ for 40CFR190 Evaluation of
Gaseous Effluent Dose, April 2, 1991.

Memorandum from W Edwands to K. thp, Calcium Sulfate vs Lithium Fluonde TLD
Compaﬁson September 17, 1991.

Memorandum for File, M. Gwders Channeling in Radiolodine Charcoal Cartrldges
December 30 1893

Memorandum from M. Goeders to E. M. Goldin, Justification for Not Collectmg Leafy
Vegetables at SONGS, March 15, 1994.

Memorandum from E. M. Goldin to P. K. Chang and M. J. Johnson Re\nsron of Tables

_ for Environmental Sample Analyses, June 7, 1996.

. 10.

Memorandum from M. J. Johnson to E. Goldin, Revision of the Radlologlcal
Environmental Monitoring Program (REMP) Sample Locations, January 21, 1997.
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Subject: Approval of Offsite Dose Calculation Manual Changes, April 27, 2010
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MESSR: L L.MCCANN
SUBJECT; Offsite Dose Calcutation Manua! (ODCM) Approval Designae

Technical Specification 5.5.2.1.1 mesae—iniﬁmedohangestotheODCM"
Saction 5.5.2.1.1.b requires kcensees-initiated. changes to the"ODCM to become
effective upon review and approval by the corporate officer with direct
responsibility for the plant or designee.

Consistent with the abova, effective May 5th, 2010, DougBauderisasalgnedas
my designee for approval of ODCM revisions.
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Memorandum for FiIe

SUBJECT: Units 213 Bu1|d|ngNentIIatIon Envelopes/T urblne/MSlV 'January 13, 20;I2
. Areas, Revision 1 o 4

BACKGROUND ] _
. Units 2/3 consists of the following buildin ntilation envelopeslareas Control Room Complex
Ventilation; Control Building Ventilation; ste Building Ventilation; Safety’' Equipment Building

'Ventilation System; Penetration Buildlng Ventilation System; MSIV/Ti urbine Building General Areas;
Electrical Tunnels; Fuel Handling Building Ventllatlon System; Containment Purge System; and
Tendon Gallery Ventllaﬁon System.

- Occasionally, a potential pathway is created for an unplanned and!or unmonitored release of
airborme radioactive material directly to atmosphere through open doors, bullding air leakage, steam
leak. In addition, there are also planned but unmonitored releases of airbome radioactive material
that result from system operation as designed but occur infrequently and are lmpractioel to monitor.

For each one of the ventilation envelope!areas the following documents form the mgulatory
guidance or Ilcensing basis::

1. 10CFR 20 and 10 CFR 50 (subpart 50.34, 50.34a, 50.36a, appendix A GDC 60 and 64, and
Appendix [) require that licensees establish programs and instruments to control and
monitor radioactive effluents under normal operation, antlcipated operational occurrences, .

- and accident conditions.

. 2. The UFSAR commits to providing an effluent monltorlng system which is designed to
perform to meet the requirements of 10 CFR 20, 10 CFR 50, and follow the
" recommendations of Regulatory Guide (RG) 1. 21 Revision 1. Additionally, guidance from
NUREG-0800, NURE 72, NUREG-0133, and RG 1.109 were used in the development
of the’ radlologlcal effluents speclﬂcatlons and the ODCM. ,

3. NUREG-0800, Standard Review Plan, recognizes that there are some unmonitored release
points, such as containment leakage, and that "continuous gaseots effluent monitors are
not required for open structures, such as PWR turbine buildings or atmospheric vents for
llquid waste tanks containing treated or processed liquid waste and located outside of -
buildings.” As a practical consideration, is the regulatory guidance recognizes that there may
be release points that cannot be monitored because (a) instrumentation may not exist that
could reliably function under the operating conditions of the system that is being monitored
or (b) because the concentrations are typically below concentrations that can be reliably
determined, particularly in-line. These releases are not anticipated to result in a significant
amount (ounes) of activity being released or in a significant dose to the public.

4. Section 9.4 and Section 11.3 of the UFSAR recognize that there are bulilding Ieakages and
steam leaks, which are not monitored to the outside atmosphere. -

5. 10 CFR 20 provides airbome Derived Air Concentration (DAC) limits for station workers
within the radlologically controlled area, which is controlled by the health physics radiation
protection ram, as well as Maxlmum Permissible Concentration (MPC) limits for a
member of the publio in the unrestricted area, which is assessed by the effluent program.

For example, Xe-133 is an isotope most likely to cause an airborne problem for
building/ventilation envelopes/areas. One DAC Xe-133 = 1E-4 uCi/cc for the radiologically

- controlled area and one MPC = 3E-7 uCi/cc for the unrestricted area. Station Health Physics
(HP) procedure considers 25% DAC an airborne radioactivity. area, The unmonitored
effluent impact is based on this criterion and the affected envelope exhaust ventilation
flowrate. The actual or estimated flowrate and isotopes are determined when Effluent
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' SUBJECT: Units 2/3 Buildithentilation Envelopes/Turbine/MSIV  January 13, 2012
o Areas, Revision 1 .

: Englneedng implements SO123-11l-5.25, "Evaluation and Reporting of Abnormal Releases
+ of Radloactive Material," for a potentially unplanned or uncontrolled release.

For steam leaks or steam releases from equipment (e.g. ADVs or Auxiliary Feadwater pump’
turbines, tritium (°*H) Is the most likely isotope present and potentially released in the
absence of a primary to secondary leak. One DAC H-3 = 2E-5 uCi/ce for the radiologically
controlled area and one MPC = 2E-7 uCl/cc for the unrestricted area. The effluent impact for
steam releases are evaluated in Attachments Aand C - ‘

"o For 60 hours of Auxlllary Feedwater Pumps operation per year, the effluent impact is
~ 8.58E-7 mrem during the year at the controlling location (Camp Mesa)

o For 100 hours of Atmospheric Dump Valves ‘operatlon at full capacity per year, the - ’
effiuent impact Is 6.58E-56 mrem during the year at the controlling location (Camp
Mesa) - , ' C

While these examples are provided for Xe-133 and H-3, it holds true for other isotopes as :
well. .

" NUISANCE PATHWAYS

Nuisance pathways are releases that occur passively and are expected to result in insignificant
doses to the public, generally less than 1% of the ALARA standards in 10 CFR 50 Appendix |.
Because the concentration of licensed material In these sources is typically below RETS LLDs or .
the total quantity of licensed material that could be released is very small, 1t is impractical to monitor
or control these incremental releases. Examples of nulsance pathways include:

« Diffusion across the surface of water contained in an open sump’

« Normal leakage from a PWR turbine building o

o Atmospheric vent valves on tanks containing treated or processed liquid waste
In several of the ventilation envelopes discussed below, the ventilation exhaust is routed to the
plant vent stack for discharge. The plant vent stack is an ODCM-credited release point that is

- routinely sampled and s equipped with in-line instrumentation that monitors the discharge to ensure

that the release meets all regulatory requirements. ' .

The Control Room Complex Ventilation System enve the areas, equipment and materials to
which the control room operator could require access during an emergency. The control room is
maintained at a slightly positive pressure by a normal supply fan and exhausted to the atmosphere
at 2700 cfm. Of all the areas in this envelope, the Turbine Laboratory is kept at a slightly negative
. .- pressure relative to the other areas, because It is a potentially airborne radioactive area. This
negative pressure is maintained by an exhaust fan dedicated to the lab; the exhaust of this fan
(about 1050 cfm) Is directed to the Plant Vent Stack. The Plant Vent Stack is an ODCM-credited
-release point that is periodically sampled per the ODCM and is monltored prior to discharge to the -
" environment.

Although the Turbine Laboratory is considered a potentially airborne radioactive area; due to
administrative practices that limit operation with primary to secondary leakage, it does not typically
present an airborne issue. A primary to secondary leak is the only credible source term to the lab.
However, the steam generator sample passes through a flow orifice and a pressure control vaive,
and when the sample reaches the Turbine Lab, it is at ambient pressure. As a resuit, the likelihcod
of an airborne issue for radioactive materials is remote. . .
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SUBJECT Units 2/3 BU|ld|ngIVent|Iat10n EnvelopesIT urbine/MSIV  January 13, 2012
- Areas, Revision 1 ) )

Efﬂuent Controls For this envelope, doors may be opened for personnel and equipment -
ingress/egress, operational and maintenance activities in the absence of airbome radioactivity. If
airborne at 25%-DAC or higher is detected by HP or Area Radiation Monitors in this ventiiation
envelope, Effluent Englineering will Implement $0123-111-5.25, "Evaluation and Reporting of
Abnormal Releases of Radioactive Material,” for a potential unplanned-or uncontrofled release. All
planned or unmonitored refeases of radioactive material that mest the criteria in RG 1.21 rev.1
will be included in the applicable Annual Radicactive Effluent Release Report. .

Unmonitored Efﬂuent Impact: In the unlikely event that the entlre Control Room Complex Ventilation
envelope is contaminated to the 25% DAC HP threshold for an airbome radiation area, atan
exhaust rate of 2700 cfm, the effluent impact at the site boundary isno greater than -

" 5.13E-6 mrem/hr

1E-4 uCi/cc * 0.25 * 2700 cfm* 2. 832E4cr:l’lt3 1 min/60 sec * 4.8E-6 serc/m3 * 294 mrem/yr
per uGi/m3 * 1 yr/8766 hrs=5. 13E-6 ‘mrem/hr .

Control Building Ventilation (Units 2(3)

The Control Building Ventllatlon System serves the Control Building except for the Control Room
Complex Ventilation Envelope. It includes the following subsystem

Consistent with standard ALARA practices, ESF Switchgear Room Normal and Emergency Cooling
subsystem, ESF Battery Rooms Normmal and Emergency Ventilation subsystem, Switchgear Room
Ventilation subsystem, Communication Battery Room Ventilation subsystem, HP Computer Air
Conditioning subsystem, Communication Room Air Conditioning subsystem, Cable Spreading and
Electrical Room Ventilation subsystem, Chiller Rooms Normal and Emergency Ventilatiori
subsystems, Public Address and Communication Rooms Air Conditioning subsystem, and Health
Physics and Locker Room Air Conditioning subsystem. Several potentially airbome radioactive
"zones in the Health Physics and Locker Room areas are maintained at a slightly n e pressure
relative to other areas and are exhausted (about 14,000 cfm) to the Plant Vent Stack. The Plant
Vent Stack is an ODCM-credited release point that ls perlodlcally sampled per the ODCM and is
monltored prior to dlscharge to the enwronment ‘

-Areas include: central liquid sampling room, radioactive chemical laboratory, restrooms, corridor,
personnel decontamination areas and decontamination monitor area. Plant experience has shown
these areas rarely, if ever, pose an airbormne issue for radioactive materials. All other areas are not
potentially airborne radioactive and are exhausted by normal exhaust fans at about 110,000 cfm to
the atmosphere.

Effiuent Controls: For this envelope doors may be opened for personnel and equrpment
ingress/egress, operational and maintenance activities in the absence of airbome radioactivity. If
airbomne radioactive material at 25% DAC or higher Is detected by HP or Area Radlation Monitors in.
this ventilation envelope, Effluent Englneenn?vwrll lmplement $0123-111-5.25, "Evaluation and
Reporting of Abnormal Releases of Radioactive Material,” for a potentially unplanned or
uncontrolled release. All unplanned or unmonitored releases of radioactive material that meet the
criteria in RG 1.21 rev 1 will be Included in the applicable Annual Radioactive Efﬂuent Release

. Report.

Unmonitored Effiluent Impact: In the extremely unlikely event that the entlre Control Building
Ventilation envelope is contaminated to the 25% DAC HP threshold for an airbome radiation area,
atan exhausrtvrﬁte of 110,000 cfm, the effluent impact at the site boundary Is no greater than
2.09E4 mremvhr )

1E-4 uClcc * 0.25 * 110000 cfm * 2.832E4 cc/t® * 1 min/60 sec * 4.8E-6 sec/m® * 294 .
mrem/yr per uCi/m3 * 1 yr/8766 hrs = 2.09E-4 mrem/hr
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 Radwaste Buikling Ventlation (Units 2/3).

The Radwaste Ventilation System serves the Radwaste Buikling and is comprised of several
subsystems: Radwaste Area Ventilation subsystem, Post Accident Sampling Laboratory Alr
Conditioning subsystem, Control Element Drive Mechanism Control System Room Air Conditioning
subsystem, Radwaste Building Addltion Ventilation subsystem, and Charging and Boric Acid Pump
Rooms Emergency Ventilation. . ' ’

Relative to other building/ventilation envelopes, the Radwaste envelope has a higher potential for
unmonitored releases since it contains most, if not all, of the systems and components associated
with liquid (such as hold up tanks) and gas processing (such as waste gas compressor and decay
tanks) involving licensed material. As a result, consistent with standard ALARA practices, the entire’
envelope is considered potentially airbome radioactive and is maintained under a negative pressure
relative to other adjacent building/ventilation envelopes. This envelope Is normally exhausted (about
78,100 cfm) to the Plant Vent Stack. The Plant Vent Stack is an ODCM-credited release point that . .
is periodically sampled per the ODCM and is monitored prior to discharge to the environment.

Due to this envelope's higher potential to become airbomne, additional design, procedural, and.
administrative controls are implemented to ensure a negative pressure is maintained to minimize
ex-filtration to the outslde atmosphere. For example: The ventilation supply and exhaust units are
interlocked to operate in pairs. A supply unit cannot operate without an exhaust unit, which Is at a
higher capacity to maintain a slightly negative pressure, also operating. The Radwaste Truck Bay
dampers are interlocked with:the fruck bay door, a boundary door to the outside atmosphere. The

. dampers cannot be opened when the roll up door is open and the roll up door cannot be opened
--when the dampers are open. Operations Instruction SO23-1-5, "Auxiliary Building Normal HVAC
System Operation,” provides explicit directions on the Radwaste/Truck Bay ventilation envelope to
ensure a negative pressure envelope is maintained. If Radwaste HVAC is lost, an immediate action
Is directed by this procedure to close all Radwaste doors leading to adjacent buildings and to

" outside areas. Operations Instructions SO23-15-60.B, "Annunciator Panel,” directs that Effluent
Engineering be notified for a potential unplanned or uncontrolied release if Radwaste HVAC is lost.
As an additional note, signs are posted on appropriate radwaste envelope doors to remind station
personnel to keep doors closed when egress or ingress is not required. -

| Based on the relative potential fo.r‘ radiéacﬁve material to become airborne, the deéign and
procedural controls that are being implemented are. proper and adequate. -

Effluent Controls: For this envelope, doors may be opened for personnel and equipment
ingress/egress, operational and maintenance activities in the absence of airbome radioactive
materials. If airborne radioactive material at 25% DAC or higher is detected by HP or Area
Radiation Monitors in this ventitation envelope and concurrent with a loss of Radwaste HVAC,
Effluent Engineering will implement SO123-11-5.25, "Evaluation and Reporting of Abnormal
Releases of Radioactive Material,” for a potentially unplanned or uncontrolled release. All :
unplanned or unmonitored releases of radioactive material that meet the criteria in RG 1.21 rev 1
will be Included in the applicable Annual Radioactive Effluent Release Report. ‘

.Unmonitored Effluent Impact: In the unlikely event that the entire Radwaste Ventilation envelope is
determined to contain or exceed the 25% DAC HP threshold for an alrborne radiation area and
concurrent with a loss of Radwaste HVAC, at an exhaust rate of 78100 cfm from the Radwaste
Bulldir_mg Ventilation Envelope, the effluent impact at the site boundary is-no greater than -
1:48E-4 mremvhr. Note: Upon loss of Radwaste HVAC, there is essentially no differential pressure
between the Radwaste Envelope and outside atmosphers. . .

1E-4 uClfcc * 0.25 * 78100 cfm * 2.832E4 ocfﬁ" 1 min/60 sec * 4.8E-8 sec/m® * 284
mrem/yr per uCi/m3 * 1.yr/8766 hrs = 1.48E-4 mrem/hr :
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The Safety Equipment Buﬂdlng Ventilation System include these subsystems: the safety Injectron
pump rooms, the component cooling water-pump rooms, the-safety equipment building heat
aexchanger rooms and piping rooms, the safety equlpment building alr conditioning equipment room,
the safety equipment building lobby area aIr conditioning subsystem, and the elevator room (Unit 2

. only).

Under normal operahon this ventilation envelope is not considered potentually alrbome radioactive.
in the unlikely event of an accident condition, particularly with fuel failure, safety injection system
actuation followed by a breach of pressure boundary equipment or components in the safety

- equipment building can potentially result in airborne radioactive material. For this reason, the
exhaust of this envelope is directed to thé Plant Vent Stack by the Penetration and Safety .
Equipment Exhaust Fan (about 8000 cfm per Unit). The Plant Vent Stack is an ODCM-credited
release point that Is periodically sampled perthe ODCM and is monitored prior to discharge fo the
environment. The only excepted area is the elevator equipment room (Unit 2 only), that draws
outside air directly and exhausts (1160 cfm) directty to the outside atmosphere

Effluent Controls: For this envelope, doors may be opened for personnel and equipment ~
ingress/egress, operational and maintenance activities in the absence of airborne radlioactive
materials. If alrborne radioactive material at 25% DAC or higher is detected by HP or Area
Radiation Monitors in this ventilation envelope, Effluent Engineering will implement SO123-111-5:25,
"Evaluation and Reporting of Abnormal Releases 6f Radioactive Material," for a potentially
unplanned or uncontrolled release. All unplanned or unmonitored releases of radioactive material
that meet the criteria in RG 1.21 rev 1 wiII be included In the applicable Annual Radioacttve Effiuent
Release Report :

Unmonitored Effluent ImpacL In the unlikely event that the entire Safety Equment Bullding
Ventilation envelope Is contaminated to the 25% DAC HP threshold for an airborne radiation area,
at an exhaust rate of 9000 cfm, the effluent impact at the site boundary is no greater than
"1.71E-5 mrem/hr Note: Upon loss of Safety Equipment Building HVAC, there s essentially no
drfferentlal pressure between the Safety Equnpment Building envelope and outside atmosphere.

1E-4 uCi/cc * 0.25 * 9000 cfm * 2.832E4 co/f* 1 min/60 sec * 4.8E-8 sec/m® * 284 mrem/yr
per uCi/m3 * 1yr/8766 hrs = 1.71E-5 mremlhr

Venti "h Per n

The Penetration Buliding Ventilation System includes these subsystems: Penefration Building Alr
Conditioning Subsystem, and Penetration Area Cooling Subsystem. This envelope Is normally not
considered potentially airbomne radioactive. However, in the unlikely event of a breach of integrity in
a mechanical or electrical penetration, the potential exists for an airbome concem. For this reason,

“this envelope.is exhausted (about 9000 cfm per Unit) to the Plant Vent Stack. The Plant Vent Stack
is an ODCM-credited release point that is periodically sampled per the ODCM and is monitored
prior to discharge to the environment.. .

~Efﬂuent Controls: For this envelope, doors may be opened for personnel and equipment
ingress/egress, operational and maintenance activities in the absence of airbome radioactive
materials. {f airbome radioactive material at 25% DAC or higher Is detected by HP or Area
Radiation Monitors in this ventilation envelope, Effiluent Engineering will implement SO123-111-5.25,
" "Evaluation and Reporting of Abnormal Releases of Radioactive Material,” for a'potentially

- unplanned or uncontrolled release. All unplannaed or unmonitored releases of radioactive material
that meet the criteria in RG 1.21 rev 1 will be included in the applicable Annuai Radioactive Effiuent
Release Report.
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Unmonitored Effluent impact: In the unlikely event:that the entire Penetration Building Ventilation
envelope is contaminated to the 25% DAC HP threshold for an airbome radiation area, at an
exhaust rate of 9000 cfm, the effluent impact at the site boundary is no greater than

- 1.71E-5 mrem/hr. Note: Upon loss of Penetration Building HVAC, there Is essentially no differential
pressure between the Penetration Envelope and outside atmosphere. ‘

1E~4 uClicc * 0.25 * 9000 cfm * 2.832E4 cc/ft®*-1 min/80 sec * 4.8E-6 sec/m*™ 294 mrem/yr
per uCi‘m3 *-1 yr/8766 hrs = 1.71E-5 mrem/mr

The Electrical Tunnel Ventilation System includes these subsystems: Sa Equipment Building - -
(SEB) Electrical Tunnel, and the Access Building and Underground Cable Tunnel. The potential
airbomne radioactive concern would be if either of these structures were to become flooded with ‘
.water containing licensed material, including tritium. They are exhausted directly. to the environment
“ with the SEB tunnel at a normal rate of about 11,000 cfm and the Access Bullding and Underground
Cable tunnel at a normal rate of about 17,000 cfm. ‘ .

Effluent Controls: For this envelope, doors may be opened for personnel and equipment

. Ingress/egress, operational and maintenance activities in the absence of airbome radioactive
materials. If the Safa_}y Equipment Building (SEB) Electrical Tunnel, or the Access Building and
Underground Cable Tunnel becomes flooded water containing licensed material, including
tritium, Effluent Engineering will implement SO123-111-5.25, "Evaluation and Reporting of Abnormal
Releases of Radioactive Material," for a'potentially unptanned or uncontrolied release. All
unplanned or unmonitored releases of radloactive material that meet the criterta in RG 1.21 rev 1
will be included in the applicable Annual Radicactive Effluent Release Report.

Unmonitored Effluent Impact: In the unlikely event that the entire Electrical Tunnel Ventilation
envelope is contaminated to the 25% DAC HP threshold for an airborne radiation area, at an
exhaust rate of 28000 cfm, the effluent impact at the site boundary is no greater than :
5.32E-5 mrem/hr. . :

1E~4 uCi/cc * 0.25 * 28000 cfm * 2.832E4 cc/it>* 1 min/60 sec * 4.8E-6 sec/m’ * 294
mrem/yr per uCi/m3 * 1 yr/8766 hrs = 5.32E-5 mrem/hr :

Fuel Hangling Building Vertilation.Systeri (Per Unit)

Barring the loss of the Fuel Handling Building Ventilation System or an accldent and emergency '
condition such as a fuel handling accident, the Fuel Handling Building Ventilation envelope does not
present an airbome radioactive material concern. This ventilation is exhausted (about 26,000 cfm) -
to the Plant Vent Stack with the option to route the air through a HEPA filter system The Plant Vent
Stack is an ODCM-credited release point that is periodically sampled per the ODCM and is
monitored prior to discharge to the environment. : ‘ L

Effluent Controls: For this envelope, doors may be opened for personnel and equipment
ingress/egress, operational and maintenance activities in the absence of airbormne radioactive
materials. If airborne radioactive material at 25% DAC or higher Is detected by HP or Area
Radiation Monitors in this ventilation envelope, Effiuent Engineering will implement SO123-111-5.25,
. "Evaluation and Reporting of Abnormal Releases of Radioactive Material," for a potentially

" unplanned or uncontrolled release. All unplanned or unmonitored releases of radioactive material
that mest the criteria in RG 1.21 rev 1 will be included in the applicable Annual Radioactive Effluent
Release Report. )
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Unmonitored Effiuent Impact: In the unlikely event that the entire Fuel Handling Building Ventilation
- envelope is contaminated to the 25% DAC HP threshold for an airborne radiation area, at an
exhaust rate of 26000 cfm, the effiuent impact at the site boundary is no greater than
4.94E-5 mrem/hr. Note: Upon loss of Fuel Handling Buillding HVAC, there Is essentially no
differential pressure between the Fuel Handling.Bullding Envelope and outside atmosphere.

1E-4 uCi/ct * 0.25 * 26000 cfrn * 2.832E4 cc/t®* 1 min/60 sec * 4.8E-8 sec/m® * 294
mrem/yr per uCi/m3 * 1 yr/8766 hrs = 4.84E-5 mremvhr

jon

This system is operated continuously to maintain personnel habitability in the Tendon Gallery. A
potential airborne radioactive concern would be if the Tendon Gallery became flooded with water
containing licensed material, including tritium. The exhaust (about 5000 cfm) goes directly to :.
outside atmosphere. .

Effluent Controls: For‘this envelope, doors may be opened fdrlpersonnel and equipment .
ingress/egress, operational and maintenance activities in the absence of airbomne radioactive ‘
materials. If the Tendon gallery becomes flooded with water containing licensed material, Effluent

* . 'Engineering will implement SO123-11I-5.25, "Evaluation and Reporting of Abnormal Releasés of

Radioactive Material,” for a potentially unplanned or uncontrolled release. All unplanned or
unmonitored releases of radioactive material that meet the criteria in RG 1.21 rev 1 will be included
in the applicable Annual Radloactive Effluent Release Report. - s ,

Unmonitored Effluent Impact: In the unlikely event that the entire Tendon Galley Ventilation
envelope Is contaminated to the 25% DAC HP threshold for an alrborne radiation area, atan
exhaust rate of 5000 cfm, the effluent impact at the site boundary is no greater than 9.50E-6
mrem/hr. ‘ '

1E-4 uCi/cc * 0.25 * 5000 cfm * 2.832E4 cc/ft®* 1 min/60 sec * 4.8E-6 sec/m® * 204 mrem/yr
per uCi/m3 * 1 yr/8766 hrs = 9.50E-6 mremvhr

MSIV/Turbine Building General Aréa (Per Unit)

Since these areas are open structures that contain equipment and components to support the
steam and power conversion cycls, there is the potential for an unmonitored airbome release.
- Under typical operating conditions, there is detectable tritium present In the steam and power
conversion system due to migration across the steam generator tubes. The concentration(s) of
licensed material in the main condenser evacuation.system, main steam line monitors, steam
: ?enerétor blowdown monitor and sampling system are determined by sampling the condensate and
- feedwater systems. : .
Itis also possible for this system fo contain licensed material as a result of primary to secondary
leak. Section 11.3 of the UFSAR Indicates that the preponderance of the primary to secondary
%%seous radioactivity will be released through the Main Condenser Evacuation em. The Main
- Condenser Evacuation System is an ODCM-credited release point that is periodically sampled per
the ODCM and Is monitored prior to discharge to the environment. The other turbine area flow
paths listed in UFSAR Section 11.3 represent the following percentages In terms of curies released
to the atmosphere relative to the Main Condenser Evacuation System on an annual basis:

a. Turbine Building Steam Leakagéz 2.4% (1,700 Ibm/hr)
b. Turbine Gland Seal Steam System: 1% (TOB Ibm/hr)
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As is the case for the steam and power conversion systems mentioned earller in this section,
samples of feedwater and condensate systems are routinely collected and analyzed to determine
levels of radioactivity in these systems. .

Unmonitored Effluent Impact: In the absence of a primary to secondary leak where tritium activity is
released from the Unit 2 and 3 turbine building steam leakage and Turbine Gland Seal Steam
system occur for 8760 hrs/yr the effluent impact at the controlling location (Camp Mesa) would be

- 8.14E-6 mrem/yr (Attachment B) _ : 4 , -

PLANNED BUT UNMONITORED RELEASES

Section 10 of the UFSAR also discusses three othér main steam fiowpaths: steam driven auxiliary
feedwater pump, main steam safeties, and atmospheric dump valves (ADV). Samples of feedwater
and condensate systems are routinely coliected and analyzed to determine levels of radioactivity in

There are systems or components that, integral to their operation as designed, are more likely to
have a radioactive release during the use of the equipment but, due to operating conditions,
monltoring for licensed material cannot practicably be accomplished. As previously discussed,
regulatory guidance recognizes that there may be release points that cannot be monlitored because
(a).Instrumentation may not exist that could reliably function under the operating conditions of the
system that is being monitored. or (b) because the concentrations are typically below concentrations
that can be reliably determined, particularly by in-line instruments. These releases are not N
ang‘c;patecli k:o result in a significant amount (curies) of activity being released or in a significant dose -
to public. o o

_ Steam Driven Auxiliary Feedwater Pump

In an accident scenario or for quarterly IST surveillance, operation of the steam driven auxiliary’
feedwater pump may be required. The exhaust of the steam driven pump turbine goes to outside
atmosphere. Typically, in an accident scenario, the other two electric driven auxiliary feedwater
pumps will be used unless the accident involves a loss of power, Although the main steam supply
rate to the turbine pump is not explicitly provided in the UFSAR or other readily available -
documents, based on the maximum pump fiow conditions in Section 10.4 of the UFSAR for
accident mitigation, the maximum steam flow rate to the pump can be calculated to be about 25,000
Ibm/hr (Attachment A). :

Assuming these planned releases occur 6 times per year for 60 hoiu‘rs,' 4' tfmes for IST and 2 t1mes '
for abnorrhal/accﬂjent conditions, a total of 1.5 E6 Ibm of steam would have been exhaustedto the

 atmosphere.

Since the main steam flowrate is approximately 1.5E7 Ibm/hr, for a primary to secondary leak, this
would represent about 0.2% of the noble gas activity released through the Main Condenser

Evacuation System. The Main Condenser Evacuation System'is an ODCM-credited release point
- that is periodically sampled per the ODCM and is monitored prior to discharge to the environment

In the absence of a primary to secondary leak, where tritium activity is released in the steam but not

from the Main Condenser Evacuation System, this' would represent about 0.01% of the airborne

. tritlum activity released from the Plant Vent Stack. (Attachment A) The Plant Vent Stack Is an
ODCM-credited release point that is periodically sampled per the ODCM and is monitored prior to

discharge to the environment. ; o
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The concluslon is that sumllar to turblne building steam leakage and the turbine gland seal steam
system, operation of the steam driven auxiliary feedwater pump does not constitute a significant or
major release flowpath. However, since these are planned but unmonitored releases and the
secondary systems normally contain tritium, each release shall be evaluated per the Corrective
Action Program to determine if the dose and curies released should be included in the Annual
Radioactive Effluent Release Report.

in the unlikely event of an abnormal/accident condl'don when the steam drlve auxillary feedwater
pump Is needed: : )

¢ subsequent to an emergency event declaratlon Effluent Engineering will Implement
210123-III -5.22.:23, "Detennlning a Source Term for Oﬁscte Dose Calculations in an Accident
fuation,"

. subsequent to the ernerg event, Effiuent Engineenng will implement 80123-I|I-5.25,
"Evaluation and Reporting Abnormal Releases of Radloactive Material *. All unplanned or-
unmonitored releases of radioactive material that meet the criteria in RG 1.21 rev 1 will be
included in the applicable Annual Radioactive Effluent Release Report.

Main Steam Safety Valves

There are a total of 18 main steam safety valves per unit with a maximum total of 1.5 E7 Ibm/hr of
relieving capacity during an accident or abnormal scenario depending on plant condition such as
decay heat history, efc,. Actuation of the valves Is an unlikely event (unplanned release) supported
by plant experience. During the dual unit trip from full power in September, 2011, the Steam Bypass

Control System relieved excess steam to the Main Condensers. No Main Steam Safety Valves
opened during this event.

If the main steam safety valves are used, Effluent Engineering will lmplement S0123-111-5.25,
"Evaluation and Reporting of Abnormal Releases of Radloactive Matenal for a potentially
unplanned or unoontrolled release

:In the unlikely event of an abnormal/accident condition when the main steam safety valves are
needed for decay heat removal;

e ‘subsequent to an emergency event declaration, Effluent Engmeerin will |mplement ;
S0123-111-5.22.23, "Determining a Source Term for Offsite Dose Calculations in an Accident
Situation,” )

o subsequent to the emergenc;y event, Efluent Englneerlng will |mplement S0123-111-5.25,
"Evaluation and Reporting o Abnormal Releases of Radioactive Material *. All unplanned or
unmonitored releases of radioactive material that meet the criteria in RG 1.21 rev 1 will be
included in the applicable Annual Radioactive Effiuent Release Report. ‘

There are two atmospheric dumg valves per unit with a maximum total of 1 5 E6 Ibm/hr of relleving
capacity during an accident or abnormal scenario depending on plant condition such as decay heat
history, etc. Under normal operations, these valves typically are not used since the main condenser
is available. Even if they are used during normal plant operations, they are throttled to a fraction of
the maximum relieving capacity.

Fora pdmary to secondary leak and assuming that the dump valves are operatsd 10 hours per year
at full capacity, a total of 1.5 E7 Ibm of steam would be exhausted to the atmosphere. Since the - -
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main steam fiowrate is apgro)dmately 1.5E7 Ibm/ir, this represents about 10 % of the noble gas
activity released through the Main Condenser Evacuation System. -

In the absence of a primary to secondary leak, where tritium activity is not released through the
Main Condenser Evacuation System, operation of the dump valves for 100 hours per year at full
ca would represent about 1 % of the airborne tritium activity released through the Plant Vent
Stack. (Attachment C) The Plant Vent Stack is an ODCM-credited release point that is penodlwlly
sampled per the ODCM and is monitored prior to discharge to the environment.

Therefore, for normal operation, the conciusion is similar to turbine building steam leakage, the
turbine gland seal steam system, and the steam driven aux feedwater pump, operation of the
atmospheric dump valves does not constitute a sgeiﬁcant or major release flowpath. However,

- since use of the ADVs are ptanned releases and secondary systems normally contain trltlum
each release shall be evaluated per the Corrective Action Program to determine if the dose and
curies released should be included in the Annual Radioactive Effluent Release Report. Refer to
Attachment Dto calculate the steam flowrate from the ADVs. -

In the unlikely event of an abnormal/accident condition when the atmospheric dump valves are
needed to assist the main steam safe'aes for decay heat removal:

» subsequent to an emergency event declaration, Effluent Engineering will Implement
201 23-1l1-5.22.23, "Detemunlng a Source Term for Offsite Dose Calculations in an Accident
- Situation,”

« subsequent to the emergency event, Eﬁluent Engineering will lmplement S0123-111-5.25,
"Evaluation and Reporting of Abnormal Releases of Radioactive Material *. All unplanned or
unmonitored releases of radicactive material that meet the criteria in RG 1.21 rev 1 will be
included in the applicable Annual Radioactive Effiuent Release Report. ]

. Containment with Equipment HE_Q:&n_anﬂ_Ng_um_m_Emm&Lunm

With its inherent source term, the containment envelope is an ODCM-credited release point. Mini

and normal purges of the- containment are conducted through a monitored and sampled flowpath

prior to release. The mini purge is exhausted at a rate of about 2000 CFM, and the normal purge at

about 40,000 cfm. When shutdown to Mode 5, primarily for a refuel altr::gI outage, the pugI system

sup les the containment with outside air through the equipment h When the hatch is open,
liary air samplers at the hatch are continuously sampling for particulate and iodine activity.

" Effluent Controls: If concentratlons of licensed material are detected around the eqmpment hatch
opening, Effluent Engineering will implement S0123-111-5.25, "Evaluation and Reporting of
Abnormal Releases of Radioactive Material," for a potentially unpianned or uncontrolled retease. All
unplanned or unmonitored releases of radioactive material that meet the criteria In RG 1.21 rev 1 -

- will be included in the applicable Annual Radioactive Effluent Release Report.

Unmonitored Effluent Impact: In the unlikely event that the containment envelope is contaminated to
the 25% DAC HP threshold for an airbome radiation area, at an exhaust rate of 40000 CFM, the
efftuent impact at the site boundary is no greater than 7.60E-5 mrem/hr. Note: Upon loss of .
containment purge, there is essentially no differential pressure between the Containment Envelope -
and outslde atmosphere

1E-4 uCi/cc * 0.25 * 40000 cfm * 2. 832E4 ccAt* 1 minIBO sec * 4.8E-8 sec/m® * 204 mremlyr
per uCi/m3 * 1 yr/8766. hrs = 7.60E-5 mrem/hr
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M@ Industrial Area (m&ﬂ! gnij i)

Unit 1 was permanently shutdown In November 1992 and systems contalmn? or potentlally
containing licensed material have been drained and removed or abandoned In place. Used fuel
from Unit 1 is stored in the ISFSI. Barring a fuel handllng accident in the ISFSI, there Is slmply no
credible airbome source term.

Occasionally, work is performed in the North Industrial Area (Unit 1) on large components for Units *
2 or'3. Each major work activity that has the potential to result in airborne radioactivity shall have an
Effiuent Evaluation (EOE) performed.
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CONCLUSiON

The evaluatlon of the Units 2/3 bmlding ventilation envelopeslareas with a potential for an
unmonitored airborne release has determined that: ‘

1.. The design of the building ventilation envelopes, turbine building/MSIV areas does not
assume that they ars alr-leak tight or steam-leak tight. Building air leakage/steam leaks are
unavoidable facts of plant operations. However, they are not significant or major radioactive
effluent flowpaths and cannot practicably be monlitored and sampled.

2. In the absence of airbome radicactive materials, doors may be opened for pemonnel and
equipment ingress/egress, operational and maintenance activities.

3. The adoption of 25% DAC Health Physics criterion for an airbome area within the
radiologically controlied area as a threshold for an evaluation of a potentially unplanned or
uncontrolled effiuent release from an unmonitored fiowpath is proper and appropriate.
Performing an evaluation and taking actions at this point will further mitigate the Impact of
any potentially unplanned or unoontmlled release to a member of the public.

4. Addiuonal designh and procedural controls are implemented for the radwaste and
containment open to atmosphere with purge In progress envelopes. This attention refiects
the inherently higher potential for an unptanned or uncontrolled release froman unmonitored
flowpath directly to the atmosphere. - {

5. Planned but unmonitored releases such as the use of main steam safety valves or
atmospheric dump valves or auxiliary feedwater pump or opening of containment with no
purge in progress will be evaluated case-by-case using approved station procedures. All
unplanned or unmonitored releases of radioactive material that meet the criteria in RG 1.21
rev 1 will be included i in the applicable Annual Radioactive Effluent Release Report.

if you have any questions or concems regarding this matter, please contact James Demiow at
86780. ¥ : : '

11312012

J. Demiow . Date
Attachment: A | <-Un|ts 2and 3 Stearn Driven Aux Feedwater Pump Release Calculation
Attachment B Units 2 and 3 Turbine Gland Seal Steam System Release Calculation

Attachmenf C . Units2and3 Atmospheric Dump Valve Release Calculation
AttachmentD  Units 2 arid 3 Atmospheric Dump Valve Steam Flowrate Calculation

V cc: L. McCann

K. Yhip
J. Scott
CDM
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Attachment A

Units 2and 3 Steam Driven Aux F_eedwatet Pump Calculation
Atthough the main steam flowrate to the Units 2 and 3 Steam Driven Aux Feedwater Pump turbine

is not provided in the UFSAR or other available references, the expected maximum flowrate can be
calculated based on accident deslgn conditions provided in Section 10.4 of the UFSAR.

_For accident oondmons using main steam from the steam generator to the turbine and exhausting

- the steam to atmosphere the pumgets designed to draw from the condensate storage tank (ambient
conditions of 80 F water at atmospheric pressure) at a rate of 500 gpm for a steam generator
pressure of 1172 psia or 700 gpm for a steam generator pressure of 1000 psia. Applying the:
conservation of energy principle, the work done by the main steam on the turbine can be equated to
. the work done by thie pump in transportlng the condensate storage tank fluid to the steam :
generator.

- - The work done by the steam on the turbine Is:
M.x delta h-

where M is main steam mass flowrate, delta h Is the change. in enthalpy of the steam
between steam generator pressure and atmospheric pressure.

The work done by the pump on the fluid is:
F*v*deltaP ‘

where F is the pump flowrate, v is the specific volume of the condensate tank water at 80° F,
delta P is the change in pressure from atmospheric to steam Generator pressure. Using a
_steam table, for the two flow conditions described in the UFSAR,:the maximum steam
flowrate to the aux feedwater pump turbine may be oalculated It turns out to be about
25,000 ibm/hr.
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Aftachment A
Assumptions

. Each unit pumps are operated 6 times peryear for 80 hours
2.5E4 Ibm/hr is discharged
No detectable Primary to Secondary Leak
Steam Generator tntlum activity is 1E-5 uCi/cc due to diffusion
82 Cilyr of gaseous *H released from Plant Vent Stack (2010 ARERR)
870 Cifyr of liquid *H released (2010 ARERR)
Condensed steam is contained in alr as water vapor at 100% humidity

Since tritium is not released from the Condenser Evacuation System, only non-
condensable gases, the Plant Vent Stack is used for this caljt_m tion.

« _ 1lbm of saturated steam = 334 #* (Steam Tables)
1m’® of air containg 30 g water vapor at 30 c° (100% humnidity )
o 1f= 0 02813 m®

. Calcu
Tritium Release Rate Into atmospherq »
2.5E4 Ibmihr_ * 334 ft¥bm * 0.02813 m3t® * 30‘g!m°“ 1E-5 uCifcc * 1hr/3600 sec
= 2 OE-2 uCIIsec
Tritium Curies released into atmosphere
20E-2 uCi/sec * 60 hrs * 3600 sec/hr * 1E-6 CIUCH *2 unite = 8.6E-3 Ci
Percent of Tritium Curies Released from Plant Vent Stack
-~ 8.6E-3 Ci/ 82 Ci (PVS) * 100 = 1E-2%
Effiuent Impact |
Dose (Camp Mesa)

2.0E-2 uCl/sec * 4. 81E—3 mrem/yr per uCl/sec * 1 yr/8766 hrs * 80 hrs = 6.58E-7 mrem per
year

4.81E-3 mremiyr per uClisec from ODCM Table 26
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: Attachment B

Units 2 and 3 Turbine Building Leakage and Gland Seal Steam System Release Calculation
Each unit seal steam operated for 8766'hrslyr
2408 Ibmvhr is discharged
No detectable Primary to Secondary Leak '
- Steam Generator tritium activity is 1E-5 uCi/cc due to diffusion
82 Cilyr of gaseous *H released from Plant Vent Stack (2010 ARERR)

870 Ciyr of liquid *H released (2010 ARERR) ) .
Condensed steam is contained in air as water vapor at 100% humidity

Since tritium is not released from the Condenser Evacuation System, only non-
condensable gases, the Plant Vent Stack is used for this calculation.

 1lbm of saturated steam = 334 ft* (Steam Tables) .
e 1m’ of air contains 30 g water vapor at 30 C° (100% humidity )
e 1f*=0.02813m® .

Tritium Release Rate Into atrnospheré |
. 2408 Ibmv/hr * 334 ftibm * 0.02813 m3/ft® * 30 g/m® * 1E-5 uCi/cc * 1hr/3600 sec
= 1.9E-3 uCi/sec
Effluent Impact
Dose (Camp Mesa)
3l‘-l: 1.9E-3 uCl/sec * 4.81E-3 mrem/yr per uCi/sec = 8.14E-6 mrem/yr
4.81E-3 mremAy per uCi/sec from ODCM Table 2-6
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‘ Attachment C
" Units 2and 3 Atmosbheﬁc Dump Valve Release Calculation

There are two atmospheric dump valves per unit with a maximum total of 1.5 E6 Ibmvhr of relieving
capacity depending on plant condition such as decay heat history, etc. If the valves are used during
nommal plant operations, they are throttled to a fraction of the maximum relieving capacity.
Secondary systems tritium activity is due to diffusion across the Steam Generator tubes.

Assumptions
" Each unit dump valves are operated continuously at 100% for 100 hours per year
1.5E6 Ibm/hr is discharged
. No detectable Primary to Secondary L eak ’
Steam Generator tritium activity is 1E-5 uCi/cc due to dlﬂ’usnon
82 Cliyr of gaseous °H released from Plant Vent Stack (2010 ARERR)
870 Ciiyr of liquid *H released (2010 ARERR) .
Condensed steam is contained In air as water vapor' at 100% humidity

Since tritium is not released from the Condenser Evacuation em only non-
condensable gases, the Plant Vent Stack is used for this calcu

. 1ibm ofsaturated steam = 334ﬂ°(3team Tables)
1lbm = 2200 g
1 m> of air contains 309watervaporat300°(100% humldlty)
1ft*=0.02813 m?®,

Calculations
Tritium Release Rate into atmosphere ,
1.5E6 Ibmvhr * 334 ft*/lbm * 0.02813 M3/t * 30 g/m® * 1E-5 uCllce * 1hr/3600 sec
, = 1.2 uCi/sec '
Tritium Curies released into atmosphere '
‘ 1.2 uCi/sec * 100 hrs * 3600 sec/hr * 1E-8 C/uCI * 2 units = 0.8 Ci
Percent of Tritium Curles Released from Plant Vent Stack
0.8 Ci/82Ci(PVS)*100=1.0% - '
" Effluent Impact
'Dose (Camp Mesa)

1.2 uCi/sec * 4.81E-3 mrem/yr per uCn/sec 1 yrIB766 hrs * 100 hrs = 8.58E-5 mrem for the
year

* 4.81E-3 mrem/yr per uCl/sec from ODCM Table 2-8 -

P
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Attachment D k
Units 2 and 3 Atmospheric Dump Valve Steam Flowrate Calculation
.NN 201286374 SPT 5 . -
Results: -

'The Tab "Summary Table" to Microsoft Excel spreadsheet "stmflow.xIs" attached to this notification -
SPT assignment contains the table/methodology to estimate steam flow out of an Atmospheric
Dump Valve (ADV) for various valve positions and steam generator pressure ranges.

‘_ Background:

Steam Flow Instruments are not very accurate at the low flows of an ADVs, therefore it was decided
the best/most accurate to determine ADV flows at various ADV positions and steam pressures

was to utilize the SONGS Simulator to attain flow values. The rational is that the simulator is model

- for SONGS so it should provide good predicted values. - i

Twelve simulator runs were completed. One run for each of the following ADV open positions: 5%,
10%, 15%, 25%, 30%, 35%, 45%, 55%, 65%, 80%, 80%, and 100%. The runs were started with
simulator set for normal operating temperature (NOT) and pressure (NOP) with plant in Mode 3.

"~ The ADVS were run up to position slightly above the runs ADV position. For example for the 5%
run, then ADV was at 5.1% open. The steam generator pressure was then allowed to drift down.
The files from these runs data files were pulled. The data files contain five data columns. Data
columns were for time into the run, ADV #1 roslﬁon open, ADV #2 position open, Flow from ADV
#1 in million Ibm/r, Flow from ADV #2 in million Ibm/hr, steam generator #1 pressure in psia, and
steam generator #2 pressure in psia. Simulator George Marengo provided these data files to Main
Steam System Engineer Danny Lowenberg. oo :

(Those files are being stored in the "reference” section of the Maln Steam System Notebook. To
%t to these files go to data3 on sos2/ME&SE Library/Engineering Notebooks/ MSTM/References.
e spreadsheet "stmfiow.xis" will also be stored here.) R

* Each file was used as Input for the applicable valve position tab on Microsoft Excel spreadshest
"stmflow.xls". It was observed at very high pressures that the ADV flow increaséd with decreasing
pressure. until a certain pressure was reached based-on ADV valve position, then ADV flow would
start to decrease with decreasing pressure. For the generation of the applicable valve position tab
on Microsoft Excel spreadsheet "stmflow.xis" the steam génerator pressure of highest steam flow
was identified. Data fields from the data files for varlous pressures were copied onto the applicable
valve position tab on spreadsheet "stmflow.xls". The data fields were always at slightly higher
pressure then pressure desired ensuring conservative flows were attained. On the valve position
tab the data was then summarized in table by using ADV #1 flow and ADV #1 pressure with the

ure rounded to-down to whole value. The maximum pressure in the table was pressure that
‘had the highest flow. This summary table from the individual valve position tab was then used as
input to the Summary Table in the "Summary Table" tab of the spreadsheet.
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| Units-2 and 3 Atmospheric Dump Valve Steam Flowrate Calculation °
NN 201286374 SPT 5 ‘ |

The Summary Table results were compared to results attained from actual ADV flow test on the
units during the 1886/1987 time frame. Memorandum for File dated March 26, 1987, Subject:
Atmospheric Dump Valve Capacity San Onofre Nuclear Generating station, Units 2 & 3 contains
summary flow results of the testing corrected to 900 psia. The 100% open nominal flows in ibm/hr
were 816,478 (3HV8419); 804,240 (3HV8421); 885,660 (2HV8419); and 800,320 (2HV8421). The
Sumvrglary Table value for 100% open at 800 psia of 837,690 compares favorably with the as found
test values. - -

The Memorandum for File provides additional flows corrected to 800 psia of other valve positions

for 2HV8419 and 3HVB419. A comparison of the test nominal flow values at various positions to

: mmary Tabl? flow values is provided below. Again the Summary Table values compare favorably
i e test values. . . .

\

Summary Table ‘ o .
Valve Position . Flow- Position - Flow
3HVB419  88% - 546,809  65% 543,370 °
3HV8419  50% 354861  45% 375,350
3HVB419"  40% 231586 35% 289,730
2HVB419  64% - 583,040  65% - 543,370
. 2HVB419 . 23% 119,860 -~ 25% ' 208,420

The methodology for use Is conservative in that it will in generally give greater values for flow than
expected. The only non-conservative direction is that for brief open spikes in valve position (<15
seconds), the maximum valve ion does not have to be used. The methodology for use is

" contain at top of the Table on the Summary Table and is repeated below. .

Usage Instructions

Enter Column for psrcent valve open and row assoclated for associated S/G pressure
(P11013/1023) read the corresponding million Lbms/hr in flow. If actual pressure >max reading for
assoclated valve position, then use the highest fiow value for that valve position. When actual
steam generator pressure is not listed, then use the pressure In table that is just above actual.

When actual percent open is not listed, then use the percent open in the table that is just above
actual. For large changes in ADV position or steam pressure, then use smaller duration to give
better estimate of flow. Duration should not be greater than 15 minutes unless steam pressure is
stable. Typically should use the highest open position during an duration. If the highest open
position was held for less than 15 secorids, can use the highest position that valve was at or above
for at least 15 seconds assuming duration period for flow calculation Is at least 5 minutes.

- Written by: Danny Lowenberg
Peer reviewed by: Wayne Hampton 3/16/11
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SUBJECT: . San Onofre Nuclear Generating Station Carbon-14 =~ = June 18 2012
Production, Release and Offsite Dose Calculation Methodology

1
1 OScope

Thls paper documents the methodology for estimating carbon-14 (C-14) production and C-14 gaseous waste
“effluent source terms at SONGS Unit 2 and Unit 3. C-14 effluent sourcs terms are used to estimate -
radiologlcal doses from C-14 in site gaseous waste effluents. These estimates are generated in order to meet
NRC requirements to incorporate C-14 in nuciear-power plant 2010 Annua! Radioactive Effluent Release
Reports (ARERRSs). The C-14 production and effluent aource term estimates are based.on EPRI
‘methodology provided in EPRI Report 1021108, Estimation of Carbon-14 in Nuclear Power Plant Gaseous
Effiuents, December 2010. This paper Is applicable for estimating C-14 gaseous release activity and dose
components for incluslon in future SONGS ARERRs. .

12 0 Background - NRC Updated Guldance on Reportlng Routlne Releases

NRC regulations establish limits for radionuclides that potentially could bs released from a nuclear power
plant. There are a limited number of radionudlides that are released in sufficient quantities and
concentrations at any site to warrant reporting to the agency. Under guidance Issued by the NRC in 1974,
nuclear power plants treated all radionudlides as "principal radionuciides” and performed sansltivity analysls -
to determme the radionuclides that had to be included in their annual reports.

In Juno 2009, the NRC provided revised guidance In Regulatory Guide 1.21, Measuﬂng, Evaluating and
Reporting Radioactive Material in Liquid and Gaseous Effluents and Solid Waste, (RG 1.21) Revision 2,
establishing a risk-informed approach for identifying principal radionuclides. SCE is not committed to
implementation of Revision 2 of RG 1.21; SCE fs committed to RG 1.21 Revision 1. Howsver, there is new
guidance Iin Revision 2 on the reporting of C-14 releases that is informative and useful In the preparation of
the Annual Radioactive Effluent Release Report.

In Section 1.8 of Revislon 2 of this docu'nent, the NRC revised guldianoe states, “if ado'pthg a risk-informed -
perspective, a radionuclide is considered a principal radionuclide if it contributes elther (1) greater than 1% of
quarterly or yearly dose limits or (2) greatsr than 1% of the activity of all radionuciides In the type of effluent
_being considered.”

in Section 1.8 of Revision 2t, the NRC states *Radioactive effiuents from commercial nuclear power
plants...have decreased to the point that carbon-14 is likely to be a principal radionuclide...in gaseous

_ effiuents.” In other words, while releases of carbon-14 have not increased, licensees’ actions to reduce the
quantity of radioactive effluents have been sufficiently successful that the decline in releases of other

- radionuclides now makes carbon-14 a more significant contributor in relative terms.

The same ssection goes on to state, “Carbon-14 releases in PWRs occur prlmanIy as a mix of organic carbon
and carbon dioxide released from the waste gas system ...Because the dose contribution of carbon-14 in
liquid radicactive waste is much less than that contributed by gaseous radioactive wasts, evaluation of
carbon-14 in liquid redioactive wasle is not required.” {emphasis added}

, Section1Qofﬂﬂsmportalsospedﬁssﬂwat'rheqmnmyofcarbon-ﬂdlschamdcanbeesﬂmatedby
. sample measurements or by use of a normalized carbon-14 source term and scaling factors based on power |
.generation , or estimated by use of the GALE code from NUREG-0017." {emphasis added}

The NRC has clarified to EPRI and NEI that C-14 production estimates may be made using EPRI

. methodology (provided in EPRI Report 1021106). The EPRI methodolcgy was developed because the GALE
code from NUREG-0017 has no provision for C-14 production or release as a function of reactor power. The
EPRI methodology estimates full power C-14 production rates for BWRs and PWRs using (1) either two or
three unit specific core neutron flux energy groups, (2) “effective” neutron cross sections for the neutron
energy groups, and (3) unit specific coolant mass-exposed to the core neutron flux. The EPRI report also
summarizes distribution of C-14 source terms for gaseous, liquid and solid releases in BWRs and PWRs
based on C-14 measurements cited In literature. o
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'SUBJECT: San Onofne Nuclear Generating Station Carbon-14 June 18, 2012
: Production, Release and Offsite Dose Calculation Methodology .

3.0 EPRI Methodology for Estimating C-14 Produclion Rate In PWRs

_Equation 1 Is used to calculate the maximum annual production rate of C-14 PRW, in curies for each unit
(operating at full power (FP) for one year) via the ' O(n a)C and “N(n, p) *C reactions. C

PRuax - N_M*'O'.'ﬁ"‘w 130EE-2:1’(;1 oM 3 1536E+7, Cl/yr -+ [Eq1]
TE+
where -
N = 1.27E+22 atoms "O/kg H,0 or 4.284E+19 atoms “N/kg-ppm N
ow = *effective” thermal neutron cross-section (Table 2),
P = “core average® thermal neutron flux at FP (Table 3), n/cm®s
o = “affective” Intermediaté neutron cross-section (Table 2),
@ = *core average” intermediate neutron fiux at FP (Table 3), n/cm*-sec
oy = “effactive” fast neutron cross-section (Table 2),
.o = “core average” fastneutronﬂw(atFP(TabIea) n/cm*-sec
1.0E-24 = .conversion factor, 1.0E-24 cm?*/bam :
y ‘. = C-14 decay constant, 3.833E-12/sec
M = total "active coolant mass” exposed to neutron flux, kg
3. 1536E+7 = converslon factor, 3.1538E+7 sec/yr (365 days/yr).
3.7E+10 = .  conversion factor, 3.7E+10 disintegrations/sec-Ci
.__Table 1. SONGS Active Coolant Mass™ and 100% Full Power Values .
T Active Coolant Volu Volume™ | Active Coolant Mass™ _ Thermal Power
Unit 2 784D 15881.5 kg 3438 MWt
Unit 3 784 C™ 16881.5 kg 3438 MWi

(a) Active coolant volume Is the portion of reactor coolant exposed to the core neutron flux.

(b) Active coolant volume from N-0220-030 ECN 33

(c) Active cootant mass = Active coolant volume (i@}

x density oomaction at 100% power (20257 kg/it)

. Table 2. “Effective” Neutron Cross-Sacﬂonn for C-14 Production in PWRs
Unit Cross-Section™ "0O(n,a)""C Reaction *N(n,p)”"C Reaction
. Thermal . 0.121 bams 0.951 bams
2and 3 Intermediate 0.0291 bamns .0.0379 harms
. Fast 0.1124 bams 0.0438 bams

(a) Valuss from EPRI Report 1021106 based on EPRI methodology.
(b) ThermaI50825 eV Intermediate >0.625 eV and < 1 Mev, Fast> 1 Mev

Table 3. “Core Average” Neutron Flux Values

UnitCycle | Neutron Flux® Boc - Mog Foc Aversge
U2 FP thermal flux 3.482E+13 | 3.884E+13 4.355E+13 | 3.840E+13
c17 FP intérmediate ALX™ | 2.040E+14 | 2.084E+14 | 2.120E+14 | 2.088E+14 |
FP fast i’ "7.356E+13 | 7.550E+13 7 677E+13 7 528E+13
U3 - | FP thermal flux 3.428E+13 .| 3.645E+13 | . 4.360E+13 | 3.814E+13
o17 - [FP intermediate ™ 1.085E+14 | 2.084E+14 2.0909E+14 | 2.049E+14
FP fast fiux ™ 7.155E+13 | 7.441E+13 7 568E+13 | 7.388E+13

(@) Full Power (FP) flux values from Plant Data Tables (M-38087, Unit 2 and M-38097, Unit 3) - Two neutron_
flux energy groups are listed: thermal (s0.625 eV) and Intermediate + fast (>0.625 eV).

(b) Intermediate = intermediate + fast (I+F) x 0.75

(c) Fast= (I+F) x 0.25
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SUBJECT: San Onofre Nuclear Generating Station Carbon-14 June 18, 2012
. Production, Release and Offsite Dose Calculation Methodology .
3.1 Ré_S Nitrogen Calculation

During power operation, coolant ammonia concentrations average between 0.6 and 1 ppm. )
Equation 2 estimates the C-14 production via the ““N(n,p)**C reaction using the yearly average ammonia
concéntration. o o ’

RCS N, ppm = (ppm ammonta) s (14gN/17gNH) - [Eq2]

3.2 RCSI\_ICT Nitrogen Calculation

During power .operation, coolant nitrogen concentrations are estimated from Volume Control Tank (VCT) -
overpressure. Equation 3 estimates the C-14 production via the "*N(n,p)"*C reaction using the yearly
average VCT pressure, temperature and percent N2, . :

RCS N, ppm = (VCT N,,mole fraction) « (28.01g N./mole) « (1E6 mg/kg) [Eq 3] '
. . 1(18.02 g H,O/mole) T

where: - .
VCT N, mole fraction = (VCT N, atm) / [Henry's Constant (N,), atm- mole N, / mole H,0}

Henry's Constant, N; =  [-3.6024  (VCT Temp, deg F)?+ 1284.6 « VCT Temp, deg F + 9290.5]
_ ’ " atm—mole N, / mole H,O R

(VCT Ny, atm) = [(VCT Ny, %)/100)  (VCT pressure, psig +14.7) / 14.7

3.3 Calculation Results for Estimating C-14 Production Rates

Using the EPRI methodology described above In equation 1, the annual C-14 production rates in each of
the unit are calculated. The resuits are reported in-the ARERR.

For each unit, the cycle-averages of the maximum annual C-14 production rate are used for esﬁmating
gasaous pathway C-14 activity refeases and dose contributions In the ARERR .

The maximum annuat C-14 production rate values are caléulated usln{; a PWR spreadsheet developed
for EPRI by NWT Corporation for utility information purposes. '
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* SUBJECT: San Onofre Nuclear Generating Station Carbon-14 ’ June 13, 2012
Production, Release and Offsite Dose Calculation Methodology

4.0 Esﬁr'naﬂng C-14 Gaseous Releases

For PWRs, EPRI Report 1021106 summarized the distribution of C-14 in release pathways as follows:
gaseous 90% to 88%, liquid <1% and solid 2% to 10%. The report also states that 5% to 30% of C-14 In
PWR gaseols waste efﬂuents exists in the carbon dioxide form, which contributes to population dose via
photosynthesls uptake in the food consumption cycle. EPRI Report 105715, Characterization of Carbon-14
Generated by the Nuclear Power Industry, November 1995, cited that the carbon dioxide form of C-14
-averaged 20% in effluents from eight US and German PWRs. -

For SONGS C-14 gaseous dose calculations in the ARERRs are made using the following assumptions for
each unit: (1) continuous release of the estimated C-14 generated during power operation based the number
of effective full power days (EFPDs) for the period, (2) maximum C-14 activity literature values for gaseous
releases cited In EPRI Report 11021106 (98%), and (3) average fraction of C-14 as carbon dioxide for
gaseous relensss referenced In EPRI Report 105715 (20%) . .

" 41 Equation 4 estimates the C-14 dctivity releasod Ac.1e Into the gassous pathway during the tlmof

poﬂod for each unlit. ‘

Aciy = PRisax » 0.98 ¢ EFPD /tlme peﬁod, days Eq 4

where: |

PRyax = ‘maximum annual production rate of C-14, CiAr

0.98 = fraction C-14 In PWR gaseous pathway releases (maximum
literature value in EPRI Report 1021108,

EFPD = number of effective full power days for the unit during the time

‘ Pperiod, e.g. quarterly or yearly, days

Time period = number of days during the time period, e.g. quarterly or yearly, days -

4.2 Equation 5 estimates the C-14 actlvity released in carbon dloxido form, Ac.14, con Into the '
gasoous pathway durlng tho time period for each unlt.

Actcoe = = Ac1420.20, Ci(fortinwpeﬂoa) , [Eq 5]
* where: )
Ac1e = C-14 activity mm into the gaseous pathway duﬂng the time

period for each unit, Clyr
fraction of C-14 as carbon dioxide’ in PAWR
releases (average value in EPRI Report 105715)

0.20
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SUBJECT: San Onofre Nuclear Generating Station Carbon-14 June 18, 2012
Production, Release and Offsite Dose Calculation Methodology

5.0 C-14 Gaseous Releases Dose Calculations
5.4 C-14 Inhalation Dose Calculation (Reg. Guido 1.109 Eq. c-s)
C'14(r6) 317x104-Q|c-14-[X/Q](r6)

where:

C'(r,0) = annual average ground-lavel ooncmtmﬁon of C-14 In air at )
to- location (r,8), pC/m> .

Qicu - = release rate of C-14, Cifyr, (Ac.14, from Eq. 4)

{X/Qj(r,6) = average atmosphere dispersion factor at location (r,8), sec/m

(using concurrent meteorology from RETDAS program), this value Is not
decayed or depleted since C-14 is released as organic (CHj, etc) or
inorganic (CO;) and isotope C-14 half-life is greater than 5000 years -

8.2 c-14 Food Pnthway Dose Calculaﬂons
e Perthe 2011 Land Use Census, the Milk pathway doss not currenﬂy axist at SONGS

6.2.1 sa&mmmmm (Reg. Guide 1.109 Eq. c-8)
The concentration of C-14 invmetaﬂonlscalculatedbyassunlngﬂmatltsraﬁotoﬂwenaﬁralearbon
_In vegetation is the same as the ratio of C-14 to natural carbon in the atmosphere surnoundlng the
vegetation (Reg Gulde 1.108 Eq. C-8)

C'14(r8)=3.17 x 10" ep ¢ Qyq -[XIQ](r,B) *0.11/0.16

where:
CY4(r,9) = the concentration of C-14 In vegetaﬂon grown at location

(r 8), pCikg
p = 1, fractional equilibrium ratio, (continuous release)
Qs o= amualreleaserateofC—MasCOz,CUyr(Ag,‘mfmmEq 5)
/Qj(r.e) : = average atmosphere dispersion factor at location (r,8), sec/m®

- - {(using concurrent meteorology from RETDAS program) -
0.11" = fraction of the total plant mass that is natural carbon
0.16 = concentration of natural carbon in the atmosphere, g/m®
3.17x 10’ = 1E+12 pCi/Cl « 1E+3 g/kg / 3.15E+7 seclyr .
5.22 C-14 Concentration in Milk (Reg. Guide 1.109 Eq. C-10)
C™4(r,8)= Fr @ C'14(r,B) » Qe axp-Ats
where:
C‘“u (r.0) = the concentration of C-14 in milk at location (r,0) pCi/liter
C'u(r.8) = the concentration of C-14 in animal feed, for C-14 this is the
concentration of C-14 in vegetation grown at location
. (r8), pCilkg ,
Fa = average fraction of daily intake of C-14 which appears in mik,-
- Reg. Guide 1.108 Table E-1, (carbon = 1.2E-2)

Q = amount of feed consumed by animal per day,

Reg. Guide 1.109 Table E-3, (cow = 50 kg/day)
exp-Aty = 1, due to C-14 half-life greater than 5000 years
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SUBJECT: San Onofre Nuclear Generating Station Carbon-14 “June 18 2012
Production, Release and Offsite Dose Calculation Methodology

6.23 MM(RW Guide 1.109 Eq. C-12)
C 4 (r8)= Fyo Cv14(l'9) * Qe GXPﬂMf

where:
C'"14 (r.0) = the conoentration of C-14 in animal flesh at Iooatlon (r,9), pCng
CYia (r, 9) = the concentration of C-14 in animal feed, for C-14 this Is the

concentration of C-14 in vegetation grown at location
(r,8), pClkg

Fm = average fraction of daﬂy intake of C-14 whach appears in each,
kilogram of flesh, Reg. Guide 1.108 Table E-1 (carbon = 3. 1E-2)

Q = amoumafbedoonsumedbyarﬂmalperday

‘ . ‘Reg. Guide 1.109 Table E-3 (cow = 50 kg/day)
exp-AMt; .= 1, due to C-14 half-ife greater than 5000 years

524 Annual C-14 Dose by Food Exposure Pathway (Reg. Guide 1.109 Eq. C-13)

Leaty Vegetables - = DFlcigne U'ss f;0 C'u(rf)

Milk = o'Fi;,m. o Uy e CTy(r8) -

Meat ' = 'DFlgige Ua® CFiy(r0)

Non-Leaty Vegetables =  DFliyes U'as fie C'u(r6)

where: ' 4

DFF,W = C-14 dosa converslon factor for organ {j) and age group (a)

Reg. Guide 1,109 Tables E-11 through E-14
. where the following are from Reg. Guide 1.109 Table E-15:

T)8 = ingestion rate_of non-leafy vegetables by age group (a) kg/yr
f = 0.76, fraction of non-leafy vegetables ingested grown in garden
umn, = ingestion rate of milk by age group (a), liters/yr

Ua = Ingestion rate of meat by age group (a), kg/yr '

PL. = ingestion rate of leafy vegetables by age group (a), kg/yr -

| =

1.0, fraction of leafy vegetables ingested grown in garden

. 825 C-14 Total Dose A
The C-14 total dose in mrem at.receptor (r,6) is the sum of the exposure pathways which exist at that

location per the Land Use Census. The highest receptor annual dose age group, critical organ,
" sector and exposure pathwayarereportedlntheARERR
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SUBJECT: San Onofre Nuclear Generating Station Carbon-14 v . June 18, 2012

Production, Release and Offsite Dose Calculation Methodology
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February 2001

SUBJECT: Offslte Dose Calculatlon Manual Changes ,
Safety Evaluation for Modifying References to 10 CFR 50.59

INTRODUCTION

In 10 CFR Part 50, "Domestic Licensing of Production and Utilization Facilities," Section 50. 59, "Changes,

- Tests and Experiments,” contains requirements for the process by which licensees may make changes to their
facilities and procedures as described in the safety analysis report, without prior NRC approval, under certain
conditions. The rule was promulgated in 1962 and revised in 1968.

. A proposed new rule was bublished for comment in October 1998. Following consideration of public
". comments, on October 4, 1999 the NRC issued a final revision to 10 CFR 50.59 that will become effective’
March 12, 2001. The new program is scheduled for mplementatlon at San Onofre on July 31, 2001.

DISCUSSION .
Following publication of the revised rule, the Nuclear Energy Imtxtute (NEID) suhmntted a guidance document
for the implementation of 10 CFR 50.59 and requested NRC endorsement through a regulaiory guldeA
Subsequently, NEI submitted document NEI 96-07 for endorsement. .

According to Regulanry Guide 1.187, Revision 1 of NEI 96-07, "Guidelines for 10 CFR 5059 Evaluations,"
dated November 2000, provides methods that are acceptable to the NRC staff for complying with the
_provisions of 10 CFR 50 59. '

The new 10 CFR 50.59 (c) (4) states: The provisions in this section do not apply to changes to the facility or -
procedures when the applicable regulations establish more specific criteria for accomplishing such changes.
NEI 96-07 clarifies that statement to include 'Offsite Dose Calculation Manual changes controlled by
technical specifications_.' San Onofre Licensee Controlled Specification 5.5.2.1.1 provides the specific
criteria for accomplishing QDCM changes. -

552.1.1 Licensee-initiated changes to the ODCM:

a. Shall be documented and records of reviews performed shall be retained. This documentation shall
contam

1. Sufficient mformation to support the change(s) together with the appropriate aualys&a or evaluations
Justifying the change(s);

2. A determination that the change(s) maintain the levels of radioactive effluent control required by 10
CFR 20.106, 40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, Appendix I, and not adversely impact the
accuracy or reliability. of effluent, dose, or setpoint calculations. -

3. Documentation of the fact ﬂmtthe change has been reviewed and found acceptable.

b. Shall become effective upon review and approval by the Vice President-Nuclear Gtmeranon or his
designee.

c. ShallbcsubmrttedtotheNRC in the form of a oomplete lcglblccopyoftho entire ODCM as apartofor
concurrent with the Radioactive Effluent Release Report for the period of the report in which any change
in the ODCM was made. Each change shall be identified by markings in the margin of the affected pages,
clearly indicating the area of the page that was changed, and shall mdlcate the date (i.e. *» month and year)

- the change was 1mp1emented
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February 2001

SUBJECT: Offsite Dose Calculation Manual Changes
Safety Evaluation for Modifying References to 10 CFR 50.59

To reflect the changes in the regulatory guidance, ODCM section 6.3.1.1.a will be changed as follows:

from:
* "A summary of the evaluation that led to the determination that the change could be made in accordance with
10 CFR 50.59";

ton
"A summary of the evaluation that led to the determination that the change could be made in accordance with
appllcable regulations”.

As part of the implementation of the revised 10 CFR 50.59, a separate procedure is being implemented for
effluent evaluations. Included in the procedure will be a checklist of related regulations, regulatory guidance,
and licensing basis documents to ensure a comprehensive review. The effluent evaluations will be performed
by qualified personnel for changes to the ODCM as well as design changes. Other regulatory guidance
documents (e.g. NRC Information Bulletin 80-10, NRC Information Circular 80-18, NRC Generic Letter 81-
38) also refer to performing a 10 CFR 50.59 evaluation for situations that could affect the control of .
radioactive effluents. Wherever the regulatory guidance refers to a 10 CFR 50.59 evaluation that addresses the
potential for creating or modifying the control of radioactive effluents, an effluent evaluation using the new
procedure will be performed instead.

CONCLUSION

The purpose of the ODCM is to ensure compliance with regulations regarding dose and curies released,
setpoint calculations, sampling and monitoring of effluent pathways, and control and maintenance of radiation
monitors. This new method of change evaluation more directly addresses these issues through a set of review
questions developed as a method for evaluating changes to the ODCM. These questions will replace the 50.59
evaluation and will be used to assess the effects related to ODCM changes. -

Effluent evaluations will be performed by qualified personnel in accordance with a site procedure to ensure
compliance with all applicable regulations and regulatory guidance. As such, there will be no increase in
radioactive effluents released to the environment and no increase in dose to a member of the public.
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. February 2001

SUBJECT: Offsne Dose Calculatlon Manual Changes
Safety Evaluation for Modifying References to 10 CFR 50.59

1. May the proposed activity increase the probability of occurrence of an accident evaluated prevxously in the
safety analysis report? .

No.

The Llcensee Controlled Specifications provide the guidance necessary to ensure that ODCM changes reﬂect
the requirements of the specific controlling regulanons The ODCM has no effect on the probability of
-accidents and therefore this change will not increase the probablhty of occurrence of any previously evaluated
accxdem_

2. May the proposed activity increase the consequences of an accident evaluated prevrously in the safety
analysis report? )

No.

‘ Theproposedchzmge1sanadm1mstranvechanget}m1doesnotaﬂ'ectopemnonofeqmpmentorthefacllrty It
does not influence any credible accident at Units.2/3 - a release due to leakage or failure of a radioactive
waste system (section 15.7.3.2); andthepostulated failure of a liquid tank (section 15.7.3.3). As such, this
actrvrtyeannotma'ease'dre consequences ofan accident previously evaluated in the UFSAR.

3. May the proposed activity increase the probability of occurrence of a malfunction of equlpment 1mportant
to safety evaluated previously in the safety analysis report?

'No.

The ODCM has no effect on the operability of any eqmpment. It provides guidance for determining whether
_some eqmpment important to safety is operable and in some cases provides compensatory action to mitigate

for inoperable equlpment used to collect, transfer, treat, or discharge radioactive effluents. Therefore this

change has will not increase the probability of occurrence of a malfunction of equlpment important to safety.

4. May ﬂle proposed activity increase the consequencw of a malfunction of equlpment nnportant to safety
. evaluated previously in the safety amalysrs report?

No.

The ODCM docs not alter operation of i nnporta.nt to safety equipment nor does it change the frequency of
operation of the equipment, it cannot increase the consequence of a malfunction of equipment 1mportant to

safety evaluated previously in the safety analysis report.

5. May the proposed activity create the possnbxhty of an accident of'a different type than any ‘evaluated
previously in the safety analysis report?

No.

Operat:on of plant equipment is not mod1ﬁed by this activity and therefore cannot create the possxbrhty of an
accident of a different type than any evaluated previously in the safety analysis report.
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February 2001

SUBJECT: Offsi‘te Dose Calculation Manual Changes
' Safety Evaluation for Modifying References to 10 CFR 50.59

6. May the proposed activity create the possnbllrty of a malfunction of equipment 1mportant to safety of a
dxﬂ'erent type than any evaluated previously in the safety analysis report? .

" No.

The ODCM does not alter operation of important to safety equipment nor does it change the frequency of
operation of the equipment. The proposed change creates a set of screening questions that ensure that ODCM _

-'and design changes'are reviewed for their effect related to applicable regulations and controlling documents..
These questions require review of specific regulations, licenses, and safety analysis reports. Changes to the
new method will not create the possibility of 2 malfunction of equlpment important to safety of a different
type than any evaluated previously.

7. Does the proposed activity reduce the margin of safety as defined in the basis for technical specification?
No.

The Licensee Controlled Specification currently requires and will c/ontinue to require (1) justification for
ODCM changes, (2) no adverse impact to effluent controls, and (3) documentation of adequate review for
acceptability. Currently, changes to the ODCM are evaluated using the 10 CFR 50.59 process.

The current process ensures that the ODCM provides adequate instruction to.ensure that the requirements of
applicable regulations are fulfilled. The proposed process will specifically callout each regulation against
which changes to the ODCM are to be evaluated. Evaluating ODCM changes against these criteria has been,
and will continue to be, the standard. The new method simply will ensure that all apphcable requirements are.
considered. Chemistry procedures changes and review question development are in progress that will ensure
the Technical Specification reqmrementsmmetandtlmtthm;snoreducﬁonmthemm’gm of safety. There
will be no resultant dose-to a member of the public and no reduction in the margin of safety for any licensing
specification or in the control of radioactive effluents as required by 10 CFR 20 and 10 CFR 50.
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Title: Site Boundary Sample Garden Relocation.

Activity/Document Number/NN: 203063159-084

Brief description of activity: The garden relocation is needed to accommodate changes
in the owner controlled area, and the need to provide irrigation for sample viability in
drought conditions. The new location remains in the same downwind sector (highest
D/Q sector) as the current garden location (Sample collection performed in lieu of milk
sampling due to the absence of dairy farms within 30 miles of the station). This new
location is in the same sector as the current garden (location #6), but in the middie of
sector R (NNW) vs. near the border with sector A (N). However, dispersion modelling
assumes a sector average value across the width of the sector at a given distance
thereby averaging out small differences in the compass direction within a primary wind
sector. The new location is also further out (0.7 miles from the center point between
the Unit 2 and Unit 3 vent release points vs 0.4 miles from the current site boundary
garden which is necessary to accommodate changes in the owner controlled area).
The additional distance does not change this garden as the controlling location for
most radionuclides. This new location is adjacent to air sampling station #11 and will
be designated location 6’; a location with functional irrigation. This will ensure
adequate samples during harvest; a challenge during the 6 year drought with the
current garden location 6. This location is also located on SONGS controlled property
enclosed with a chain link fence. With the decommissioning and deconstruction of
SONGS structures on the MESA, the current garden is no longer on property
controlled by SONGS,; it is on property returned to the Department of the Navy. The
ODCM will note the date of the location switch, and it will be mentioned in the annual
AREOR so that any trend shifts/changes in analytical results not otherwise accounted
for may be attributed to the increased distance from the plant.

-

mple Iocaion 11.

New SONGS Garden Location, 6’, at AP sa

Performed by Qualified Screener: David A. Montt Date: 01/15/2015

Independent Reviewer: Mark Strum _ Date: 01/19/2015
Approved by Supervisor, Effluent Engineering (or designee)
Carla Cook Date: 07/15/2015
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SUBJECT: Correlation - Effiuents and Environmental Data

November 4, 2014
B. D. METZ

SUBJECT: Corrolstion - Efffuants and Environmental Data

REFEREMCES:

1. Memaorandum M Goeders to EM Goldin, February 28, 1994, Documnentation of the

- Cormelation Study for 1902

2. Memorandum for Fite, EM Goldin, February 13, 2004, cafrplamowahwcFRm
Appandix [, Seclion IV B, AR 04010145891

3. 50123-1X-1.10, Review, Analysis and Reporting of Radiclogical Envircnmental _
Monttoring Program (REMP) Date, Rev. 10 .

4, 2013 Annual Radiological Ernvironmental Operating Report, San Onofre Nuclear
Genorating Stalion Units 1, 2, & 3, May 2014

OBJECTIVE: Regulalions In 10 CFR 50, Appendix |, Seclion [V B, Subparagraph 2 requires
*data on measurabls tevels of radiafion md redioactive materials in the environment to evaluate
ﬁurdaﬂmahhbaﬂmnqmnﬁﬂmofmﬁmulwmtwhlmaedhmmmdmm
radietion doses to individuats . . ." This memorandum revisws the evaluation of the refationship
bﬁemeﬂmtﬂmmddmuammwmw&mmmng
Program (RELP).

DISCUSSION

In the 16808, each year an analys!s was performexd 1o delermine the relafionship betwoen
affiuant releasen and environmaental sample recults. An example of a very rigorous caloulation
may be found in Reference 1. That level of evaluation was datermined to bs unnecessary
{Referenca 2) as long es actiona were In piace ¥ trigger an eveluation ¥ enviconmantal eamples
axceedod somé predsterminad values. This position was developed because:

« Basod on an anetdolal industry survey, merry midlear plants In the US do not conduct
any spedific avaluation on an annual basis (existing REMP and Effiuent program
conbols satisfy the requirement)

+ REMP samples rarsly indicale any detectebls plant-related radicactivity in the plant
environs (l.e. there can be no public doss ¥ there ks no detectable radivactivity in the
{mmediate enwvironment)

. mnmmanmmwmmmmmmmmm
in ordar to ensure that 8 proper evalustion woukl ba completed If necessaty, Relerence 2 .
recommended procedure changes © incorporate aclion levels. ﬂumcommetedamm
Mroqdmnnbmhplaue

Procadure SO123-1X-1.10 (Reference 3) inclkudes the b&ow&ng requirements:

Bg-1 S$0123-ODCM-B
- Revision 9
08/2016



SUBJECT: Correlation - Effiuents and Environmental Data“

8. D Motz Cormalaion — Effluents and Enviranmenial Data November 4, 2014

62224 IF any REMP sample results exceed administrative #mits and are varified
to be above the detection fimi, THEN the Radioiogical Effluent and Envronmental
Spaclaliot or designes SHALL either rescive the tasuse by laboratery recounts or
addﬂmﬂsmming,wgmwammcaibnmmmmmmmmeﬂadhbgbm
Efftuent and Environmental Speciabist or designoe to evaluate the data.

62225 i any REMP semple results exceed the administrative Emli(s) and the
results ars also graater than the detaction finits than genetate an additional lask
assigmdbRacﬂaﬂonPwﬁaoﬂmraqussﬂuapewmedofﬂwRadiohgbal Effluant
and Engineering Spediallsts' evaluation.

8.2228 A summaryof the data evabia§on shall be included in the Anmual
Radiolagieal Environmentz! Oparating Report (AREORY). )

82227 The Investigation SHALL compare fhe expeciad concentratlon of
radionucides in REMP samples to thal actually observed, or provide s baels for
explaining why the deteckion of radienucides in the REMP eampis(s) should ba
aexpecied af the obgerved levels_

Thess procedural requirements adequately implement the regulatory requirements for an
evaluation of the relationship, shoukl ane ever nead o bs complstad.

SONGS COMPLIANCE FOR 2013

The 2013 Annual Radlolagical Enwironmental Operating Report {Reference 4) incuded tha
following varblage (page 20}

L Correlation of Effiuert Concentrations to Concentrations In the
Environment

In accordanoe with 10 GFR 60 Appendix |, N.b.2 data on measurable lavels of radiation
and reclosctive matsriakk in the environment have besn evaiuated 1o determine the
refationship betwesn quanilfise of radicactive material releasad In efllusnis and resultant
mmmMdehmmmﬂmwdmm.

The REMP sofl Ca-137 lavals In the control ard indicator samples are siafistically
equivalent, leading to the conclusion that Cs-137 in soll is aftributablo to residual fad o

from extemal anthropogartic factors such as nuclaar weapons testing, Chamobyl, and
Fukushima Dai-Ichl. '

Detaﬁomzomuonﬂnuotowppmmemtoﬂadmmmmthalmemd
concentration of 1131 in kelp I8 not increasing near SONGS, and is not stafistically
higher argund SONGS than i 6 at the control focations. 1131 I kelp is due o the
rdeasoofmodicaladmmwamwﬂwoooonﬁommagemaunant[awﬂas.m
efffuent based comslation calculalion indicatas that 1131 aciivity in kelp attributable to
the oparafian of SONGS would be undetectabla and the resuliant doses to individusia
would be negligible.
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SUBJECT: Correlation - Effluents and Environmental Data

B. D. Mstz Correlstion ~ Efflsants and Environmental Deta Nombor4.2o1'4

Trmdatarmmd'anmpbrsdwabSONGS ﬂudahtananamphmmmermy
and the dats from the Ocesnalds control sampler are statisfically equal.

This wording addresses the quastion ragarding the ovaluation but not very diearly Thersfore,
thmseoumuppﬂoabbbﬂmcanumzma.hmmmaﬂedfwmmAﬂﬁom

REMPmpies.hommﬁaiandm indicatad no adcumidation of ptant-related
radioactivity in the environs. No samples, as shown in Table B-2, sxcesded investigation
levels and, hmummmmmmmmmtm
controls and were therefors attributed 1 non-plant-refated sources < past nuciear
woapons fatlout, Chemebyl, Fulashima, and madical iodine roleases in seweraga. As
wduﬂwoparﬂbmdmsaunotrawanymemb&aemonmmmmm

mmmmmmmmmmﬂwwhﬂnnszbmenqmmmaadmdom
materials ralagsed n efiusnts and the resultant redlafion doses to ndhidunis may be
summarized by the following conclusion:

Effluent program releasas are evalunted ennually to datermine the recaplor(s) with the
highest hypothetical dose. REMP szmplas colleoted fhrough tha year Indicated no
eignificant accumutaticn of ptant-ralatsd mdigactivity above conlrol kncagons, therafore
providing sssurance that the effiuent progrem projactions ere consistont with radiolopical
environmental measuremsenis. The concentations of plant-related racicactivity in
mwmmmwmwmmmmﬁm«
donwnwa&)gpmamm\aﬁmn

ereparod by L bt st

November 4, 2014 ‘ Eric Goldin, CHP
Reviewsd by
Sandy Sswall,

cc | G A Cook

J. B Janke

J.B. Moore (BHI)

- 3. -~
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Remove Controlling Location Factors Tables 2-7 and 2-8 (South Yard Facility and North Industrial
Area) and Associated Ri Tables in Appendix A from the ODCM

Remove Controlling Location Factors Tablas 2-7 and 2-8 (South Yard Facillty and Nosrth
industrial Area) and Associated Ri Tables in Appendix A from the ODC#

'Refemnoes:

1. 12/11/34 EM Goldin to PK Chang, Southyard Facliity Dispersion and Deposition Fadors

for Polential Nofmat Gasecus ERuend Relaases; Detsfmination of Compiiance with 10

CFR 50, Appendix {

2HTRI7 JW Scoft to D Dick, 2007 Dose Parameters for SONGS Unit 1 and Unils 273

2H1f08 JW Scoit to D Dick, 2008 Dose Paramsters for San Onofre Nuckear Generating

Station

4. 20911 JW Scott to L McCann, 2011 Dose Parameters for San Onafre Nudear
Generating Station South Yard Facilty and North Industrial Area

5. NRC Regulatory Guide 1.21, Rav. 1, Measuring, Evaluating, and Reporiing Ragloactive
Material in Liquid and Gaseous Efffuends and Solid Waste

whn

Background:

The original Offstte Dose Caicutation Manual (ODCM) appied to SONGS Unit 1 only. Once
Units 2/3 wese operating, a separate ODCM was crexted for those two nower units. In ater
years, dose parameter tables (R} and effiuent caladation provisions were added to the ODCM
for the South Yard Facilly (SYF), see Reference 1 for the earfiest analysis. Evertually after Unit
1was permanently retired from sasvice, the Unit 1 ODCM was combined with the Units 2/3
ODCM and a sitewide document was created (References 2 and 3). The area that housed Unit
1, designated as the Narth Industrial Area or NIA after Unit demalilicn, was used for potentiatly
contaminated equipment staging, such that eventuatly dose parameters tables for the NIA were
Included in the singie ODCM In place of the Unit 1 tables

DiscussioN

In late 2014, radwwactively contaminated equipment was removed from the NIA and that area
was releasad from Restricted Area (RA) desipnation. Some of the SYF was also removed from
RA status to support equipment staging for SONGS decommissioning. There is no longer an
arbomns radicactive effusil source at efther the NIA or the SYF. Thesetore, thete is no need for
Controliing Location Faclors of R tables in the ODCM for these two areas.

The Giossary in the most recent Reference 5 (Revision 2, 2009) defines the poinds that require
manitoding:

G Telesse point—Any locaticn, from which mdicactive matexial is released. that
cominibutes greater than 1 percent of the activity discharged from all the release points fora
parficular type of effiuent considered. Regulatory Guide 1109 lists the fhyee of effiuent es
(1) bigmid (2) noble gases discharged to the atmosphere in gasecus mdioective waste.
and (3) all other redionichdes discharged to the atreosphere in gaseons radioactive waste.
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Remove Controlling.Location Factors Tables 2-7 and 2-8 (South Yard Facllity' and North industrial
Area) and Associated Ri Tables in Appendix A from the ODCM

Evmmenam1 1974)07MWYG!.MB that:

StwemeN!Amutgerhasmymfmcﬁvemia!oﬂmﬂmﬂnUrﬂ1 Raacthressum
Vessel, asealed solid radioactive waste container and the ISFSI, housing only sealed afrfight
canisters, and the SYF is no longer usad for any significant radioactive equipment

refurbighment, neither of these locations Is considered a “significant release point™ nor a

“principal discharge path” and therefora do not require airbome efffuent menitoring. As such,

there is no need for controliing lecation factors or dose paramaters specific to either area in the
ODCM. Note that Reference 4 ported out that there were no afrbaine effluent releases fromthe
SYF even in 2011 during supporting oparations of Units 2/3. -

CONCLUSION

" ‘Remove the A and SYF Controliing L ocation Faclors and Ri tables from the SONGS ODCM.
OtherSYFmd MAdosewiadaﬂonpaanetusmymmhhﬁwODCMhmem
meImmhwﬂuwdhmmmmmmdmdwnnmmsm

aﬂmmmmwsmmmmmmwmnmmmsw
aMNlAmmwula&mpm\ummaybemd as well.
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Remove Controlling Location Factors Tables 2-7 and 2-8 (South Yard Facllity and North Industrial
Area) and Assoclated Ri Tables in Appendix A from the ODCM

TABLE 2-7

SOUTH YARD FACILITY CONTROLLING LOCATION FACTORS"'

I, RaWi
Radionuclide - mrem/fyr 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 T4AEHO 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+H0 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
[-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
1 These values to be used In manual calculations are the maximum Z,R; W for all locations
based on the most restrictive age group.
B10-3 S0123-0DCM-B
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Remove Controlling Location Factors Tables 2-7 and 2-8 (South Yard Facllity and North Industrial
Area) and Associated Ri Tables in Appendix A from the ODCM -

TABLE 2_-8
NORTH INDUSTRIAL AREA (UNIT 1) CONTROLLING LOCATION FACT ORS!

; 2 xRaWi
Radionuclide Hh 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 - o 1A7EHL " B: Camp Mesa
Co-58 ~ . 1.B0E+1 - B: Camp Mesa

- Co-60 : 7.82E+2 © + B: Camp Mesa

Sr-89 . 1.82E+1 Q: SC Res. With Garden
Sr-90 © T.16E+2 Q: SC Res. With Garden
Zr-85 - ' 1.93E+1 A: Camp Mesa

- ,Nb-95 " 7.6BE+0 i 'B; Camp Mesa
Ru-103 . | 6.80E+0 . A: Camp Mesa
Te-129m 9.04E+0 . . A: Camp Mesa
Cs-134. \ 232E+2 ) B: Camp Mesa
Cs-136 517E+0 B: Camp Mesa
" Cs-137 3.40E+2 - .- B: Camp Mesa
Ba-140 - 9.07E+0 : : A: Camp Mesa
Ce-141: ' . 3.01E+0 ’ A: Camp Mesa
Ce-144 5.68E+1, . A:Camp Mesa
I-131 I 6.77E+1 A: Camp Mesa -
1-132 o 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

1 These values to be used in manual calculations are the maximum ZkRu(Wk for all locatlons
based on the most restrictive age group.
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RADWASTE PROCESSING TECHNIQUES AIRBORNE EFFLUENT EVALUATION

RADWASTE PROCESSING TECHNIQUES
AIRBORNE EFFLUENT EVALUATION
December 20, 1999

INTRODUCTION
DecomnisdonjngofUnﬁlwﬁhvdwthemmvﬂ.ofequipmsyﬂm.mdmmm
arc contaminated or have previously beon contaminated or exposed to radioactive maateriats.
Dismantlement end disposition of the resultant materials and wastes mey include physically
_cutting the components, decortamination of the items, and packaging for stipment and disposal.

ThuMumwFilemhmumepotouﬁalhfm&\gndomefﬂum(Mandﬁmds)
from several preparstion and packaging methods. This memo does not address processing or
handling of mixed wastes (both radioactive and hazardous). This memo does not address work
activities other than those performed et previously anatyzed and established locations; it does ao,
for example, consider work performed outside the owner controBied area located on the Gramt of
Easement. This memo provides recommendations to ensure compliance with regulatory
requirements for the control of radioactive effluents and a generic evaluation of thoso methods
with regards to the requirements of 10 CFR 50.59 -

DISCUSSION

Title 10 to the Codo of Federal Regulations Part 50 Appendix A gpecifies the design criteria for

construction and operation of a nuclear power plant. In particular, General Design Criteria 63 and
64 respectively require monitoring of radioactive waste systems snd associated handling areas and
cfftuent discharge paths. There are alzo several regulatory gui ' documents { NUREG-0472,
NUREG-0800 section 11.4, and Reg Guide 1.143) that the need for monitoring either

the waste treatment systems’ dischamaortlwe:dmmofbuﬂdmg(s)dmhouuﬂ\ousym

Tmmmchﬂquuuwdwm&mwmmndlowﬁvity&mwmmﬁnnedmudabmd
equipment are considered radwasto processes. As such, either the exhaust from those systems
used to perform the processing or treatment or the exhaust from the buildings in which the
systems are housed must be monitored. Previous documents® ? generated at the site have also
evaluated radwasts treatment techniques and provided recommendations for effucat controls,
The reader ahould review those documents in addition to this memo for guidanoe; the constraints
cytablighed in reference 1 are considered applicable.

Whenover possible, radwaste processes (e.g. treatment, decontamination, and packaging) shell bs

. conducted inside buildings that exhaust through an ODCM-credited release point and are
monitored and sampled isokinetically. At the same time, the existing buildings cannot

accommodate all of the components being removed or the processing equipment. ltmlikelythal
tcnmomyworkmdoamwﬂlbcuubﬁsbedmdeofmemmngbuwmwhmomred .
HVAC system (radwaste auxiliary building, containment). Unfortunately, it is not always practical
wduathoachwst&omunworkendowmmammwredbuﬂdingforduchugedmughdw
Plant Vent Stack.
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RADWASTE PROCESSING TECHNIQUES AIRBORNE EFFLUENT EVALUATION

Bmuofﬂnmm*ndmmwurbulmxmuemmmbmuprodwednd
the radioiodines have decayed away. Work activities, particularly those that use machanical or
sbrasive methods, can generate and resuspend radioactive particulste matter. To remove the
particulate matter prior to discharge to atmosphere, HEPA units shall be placed on the exhaust
from each work enclosure or on the discharge from the equipment uself. The HEPA units are
commorcially rated dt a minimum of 99% efficiency and must be periodically verified to ensuro
integrity and loading within design specifications. For‘work performed [n temporary enclosures or
uamonitored buildings, surface contamination levels shall be maintained within the limits )
established in the referenced design calculation for a closest analyzed location?. For destructive _
decontaminetion methods, the contamination limits for the CO, blast room st the South Yard
Facility (sheet 9v) should be applied. Aocord'mgtotbeUrﬁtlDwonmimordngﬁojectmﬂme
tea.m’ totalcontnmlmﬁonlavuharenotexpeetedtoexneedlEdemllOOcmz

Asdiwutsedprwicmdy dwodymdapamdutbme&mmﬂmabletothaemk
sctivities are in particulate form. Regulatory Guide 1.21 and Regulstory Guide-1.97 note that
instantaneous monitoring for particulate matter or rediciodines is not typically considered
practica! due to technological limitations. Accordingly, sampling will be uged instead of
mouitoring to determine whether or not there has-bean a release of airborne effiuents due to
radwasta processing and handling, and to quantify the amount of activity released. Continuous
samples for particulate matter will be taken downstream of the HEPA units for each work
enclosure and anslyzed weekly as an effluent sample. Any activity detected will be reported to the
mhMAMWwMMt‘RMR@thMIOCPRSO.m

kamﬁﬁeathugmﬂemmmﬁqmduhﬂhwhdemweowdqﬂsmdpm
an unmoaltored refease to local area drains and tho unrestricted ares. As -
Aappropriate, measures may inchide temporary berms or secondary containment. Waste witer
generated by decommissioning activities shall be disposed of properly in sccordance with
established Statton procedures to prevent violation of either NRC requiremeats. or conditions of -
the NPDES permit. In eddition, care must be taken to prevent the inadvertent contamination of
radioactively “clean” gystems like domestic water supply and the sanitary sewer system.,
Radioactive liquids or wastewater generated from a radwaste treatment process shall not be
released 1o the storm or yard drains.

Written procedures must be developed for the performance of the activities discussed in this -
document. Additionally, ifamrklomionqumblhhedon&eﬂmlmhﬂwehmodﬁ)u
period that extends (or is anticipated to extend) beyond the Defucled Safety Analysis Report
(DSAR)updAMcyda(Zym),theDSARshmﬂdbeWedmreﬂeamencwwdﬂquma
wuﬂmm;kmdydmcmsutoummmhqmum(eqwg
piping) that are used to transfer, treat, disposs of, or store radioactive wastes require a review of
this evaluation or performanco of a separate evaluation per NRC [E Bulletin 80-18 and 10 CFR
50.59. Fai)ummmwwandmdifydnswduadom&abﬂ:hpfocedmorupdamtbobsm
: myrwﬂlmwolmmofregulatoryowdmrﬁmauveraquum
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RADWASTE PROCESSING TECHNIQUES AIRBORNE EFFLUENT EVALUATION

TECHNIQUE [DESCRIPTION AIRBORNE [LIQUID |COMMENTS .
) MONITORING [MONITORING®} -
ﬁpﬁw scal swnngloniting o open  |Y*
>3" in dinmoter .
Em‘hg.umng. process ¥ adjus sizoof | Y* Work crelosure
Mp:pina.omh&.aﬂa
sheet metal, and concrete
ive blasting removal of sinface coating | Y* Verify booth integrity.
contarmination from carbon Perform HEPA checks.
typically 241.5* 10’ scctions. May bo haxerdous waste.
Piyﬁml‘plmlnmcmfm Y Verify booth integrity.
joosiing &xd/or contaminntion from Perform HEPA checks,
foon-fervous materiols, small ports et Mzy be baxardous wons
Washing surfaco  |Cloosing ering mil Hauid cheaticehy |N -
in-m fon nob-forrous materials, smell pats,
{{astrumest party, cto
jCruching metal jcal orosng of <(10°Cs & [V Work enclorars,
. pipe, 200 o Perfor HEPA checks.
Coww?mbb&w u'uﬂnso[m v Dust contro] meanires
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ﬂnabovembhmwnarbesdwpmmduedinthismw
thieen &E
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EFFLUENT SAFETY EVALUATION

I May the propased activity increase the probability of occurrence of an accident evaluated
previously in the SAR?

NO.

The only remaining Unit 1 accident that is evaluated in the DSAR is the Fuel Handling accident.
Thepmpowddwoammhmmnudpackmacﬁﬁbuwdlmuﬂeatheﬁdﬂmdmgmem
norcmdmymw&aprobahdhyofﬂwa@mocumg

2, Maythcpmpuedacﬂvny inerease the consequences of an accident evatuated previously in
the SAR?

NO . .
The proposed activities to dismantle equipment at Unit 1 and, as necessary, reduce or remove
radioactivity from the materials prior to final disposal are similar to existing decontamination
techniques used at SONGS. Those radwaste processes involve activity invemtories well below that
considered in the Fue! Handling scenario at Unit 1. Furthermore, the dose consequences of the Fuel
Mﬂnguadmmmmmyaﬂhadbymwm

3. Maythepmpondacdvhyinmothcpmhahﬂityolmcuofamaﬂunc&mot
equipment important to safety evaluated previously in the SAR?

NO .

The Unit 1 DSAR describes existing techniques for decontamihation used at SONGS. None of the
systems or equipment used to perform these processes is considered tmpontant to safety, As such,
ﬂmbmchmgehmepmbabﬁhyofunpmmwufetyeqmpnmmmmbmngmrhmm

any change in fallure modes of such equipment. e

4 May the proposed activity increase the consequences of malfunction of equipment tmportant
to safety evaluated previously in the SAR? ,

NO
The Unit 1 DSAR describes existing techniques for decontamination used at SONGS. None of the
systoms or equipment used to perform these processes is considered important to safety. As such,
the proposed activities cannot increass the contequences of a malfunction of important to safety
equipment.

5. May the proposed activity create the possibility of an accident of a differeat type than any
evaluated previously in the SAR?

NO

Neither the Unit 1 DSAR nor the Units 2/3 UFSAR consider removal of activity from equipment
and/or matérials as credible initiators of an sccident. In particular, design calculation N-0320-007°
considered these activities within the Unit ) Protected Ares, in addition to the Units 2/3 Protected
Area and the South Yard Facility. The design basis fire involved the HEPA unit gn-the exhaust
from the work enclosure. As such, this accident type has been previously considered and evaluated
in the DSAR.

v
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May the proposed activity create the possibility of a malfunction of equipment important tov
safety of a diTerent type than evainated previously in the SAR?

NO ' ' '

Equipment used to reduce or remove activity from materists is not considered important to safoty.
The proposed radwaste processes cannot therefors create the possibility of 8 maifinction of
equipment different from scenarios previousty considered in the DSAR.

Doeschcptopbaedaeﬁvityredmlb-nargin,of.nktyudcﬁnedhthehdﬂofmy
technleal specification?

. NO

. R;dwmepmmpﬂibnﬁedmlbuﬂdinam&dmhwwdwuq\ﬁdndmmmm
mdeVACthuhdbchargcdlhrmghlheHmVemSmckmnkeadynnmomdmamordm
with the station’s effluent control program.

Work activities that are performed in temporary enclosures, or outsids of buildings with a
monitored HVAC system require implement of other measures and controls, In all cases where
tiquids are used or waste is generated, spHl contro! measures will be implemented and existing
Station procedures followed for disposal. For techniques that may gensrate particulate activity,
tocal air sampling will be performed in the immediate area or at the exhaust from the temporary
work enclosure. Any use of HEPA filters will ahio require periodic checks to verify the filters’
integsity and performance within design specifications. Closed loop systems or containment booths
will likewise be verified periodically to be intact and without significant leakage. Dust cootrol
mmmmmwmuwummm
mesprudofcommﬂmﬂonanddnmofwvhy

The South Yard Facility calculation N-0320-007 considered the consequences of working on
radioactivély contaminated material inside and cutside monitored bulldings. Contamination levels

on equipment and materials handled and processed using the proposed techniques will be
maintained below the limits established in the calculation.

Given the constraints discuszed above, the limits of 10 CFR 20 and the Undt 1 Offaite Dose
mwmmummmummmmmorm
for any licensing specification.

Doss the proposed change foreclose a decomimissioning eption?

NO. .

The peoposed activity does rot affect the configuration of the plant or the safe maintenance of the

spent fitel. mmdwnstcuummtednquucomdu-edmtbeMummFiumybaweddunna
the decommissioning process.

Does the proposed chnngetnvolvumajorm-ucmralchmtu mdioactivecomponnuol'
the faciity?

[

NO
No physical equipment additions or removals are implemented with this change. Temporary work
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mdowrumaybemedmhmmﬂnpmgeqmmuﬂwkwﬁmmumawﬁm
mvolveamajorurmrﬂehmgetondlommoonmonemhd\e&cﬂhy -

10.  Dees the proposed change substantially increase the cost ddmmhﬂonlnﬂ

The handling and disposition of equipment, systema, and structures removed from Unit 1 is an
integra! part of decommissioning, As such, the processing of redwaste should have been included in
decommissioning cost estimates. -

11 Douhumposedchmeummyslpﬂmgmv&onmulhnpadmmwbudy

NO - ‘ ‘ ‘ '
mwmmmmwnwmmsmmh
ﬂwwmdofbmrdomundmwmmmbemmwh&madm&e
environment or the health and safety of the public.

2 mmmmmmemo{mmuwwxomwuw
tothec:hﬂn;liumc?

NO .
mm@wmmmumwymmommpmm
proocossing of radwaste will be performed to ensure the control of radioactive effluents and
bmrdmnmmiah.ThacbueouahoynuﬁedpalOCFRSO.”mlhmdoam

REFERENCES ' s
ITMJWMMMMMMTW MﬂnotoFBeby
.mmwm«ms ’

2.AkbomeSoumTumfotSouthYudShopsF&dﬁtynnd0mdoorAcﬁviﬁu,NEDO
alwhﬁonN—O:!zo-OW revision A, dated 4/16/95

‘Ra.EﬂmCodeemﬂ&omLhdaBmymKnthhpmdDulehk,dm
6/15/1999

B11-8 - SO123-ODCM-B

Revislon 9
08/2016




AIRBORNE EFFLUENT CONTROLS DURING DECOMMISSIONING

AIRBORNE EFFLUENT CONTROLS DURING DECOMMISSIONING
HP&E Position Paper
September 27, 2000

INTRODUCTION

San Onofte Unit 1 ceased commercial operation in November 1992 and was placed in SAFSTOR
until June 1999 when decommissioning began. In the time since shutdown, noble gases are no
longer produced and radiolodines have decayed away. Releases from the waste gas system are no
bngupafmmodandthcurmmmwthnplmuwmmdchdudeﬂnmﬁ»dw
containment, and the radwaste auxiliary building. Since 1994, thero has been no
detectable beta-gamma ectivity in the particulate samples waken from the plant vent stack,

Active decommissioning of the Unit involves dismantlement of systems and equipment for
disposal in addition to demolition of various struciures. As warranted, componeats and structures
are decontaminated by & varlety of methods prior to disposal oif-sits. Currently, hardling and. -
processihg of contaminated material andfor equipment does not require effluent controls™* unless
removable particulate activity levels exceed 1.5ES dpm/100 cm? and/or removable lodines exceed
2 8B4 dpm/100 am?.

This memorandum evaluates the potential for airborne radioactive effluents from the various
decommissioning and decontamination techniques and recommends measures to control and
minimize unmonitored releases It does not consider the use of explosives or wrecking balis for
demolition nor does it address the potential for creating hazardous waste/effluents from
processing of mixed waste

DISCUSSION

Regutatory Requirements

Title 10 to the Code of Federal Regulations Part 50 Appendix A specifies the design criteria for
construction and operation of & nuclear power plant. In particular, General Design Criteria 63 and
64 respectively roquire monitoring of radicective wasts systems and associated handling areas and
effluont discharge paths, There are also several regutatory guidance documents ( NUREG-0472,
NUREG-0800 section 11.4, and Reg Guide 1.143) that reiterate the need for monitoring either
the waste treatment systems’ discharge or the exhauat of bullding(s) that houss those systems.
Using the data collected from monitoring ard routine sempling of the effluent release points, total
activity released and the resultant polential dose to 8 member of the public is then reported to the
NRC in the Anmual Radioactive Efflucnt Release Report 25 required by 10 CFR 50.36a and 10
CFR 50 Appendix 1. ‘
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Decontamination techniques used to reduce or remove radioactivity from contaminated materials
and equipment are considered radwaste processes. Radioactive waste trestment systems or .
methods are also described in the DSAR as required by 10 CFR 50.34(b). Changes to systems or
techniques used to collect, transfer, process, or disposs of radiosctive wastes must be evaluated in
. accordance with 10 CFR 50.59 and reported in the Annusal Radioactive Efffuent Reloass Report
umqtiedbytpmwjoﬂhaUmlOMDouCa}aMmMmsd'(ODCM). ’

Airbomne Controla
mWMMmWMNWdMW
nga.t

Liquids should be removed or drained prior to dismantling equipment or stnictures. If fquid
cannot be removed prior to dismantiing or if Bquids are tsed in the treatment, decontamination, or
demodition technique, spil control measures (berms, drip colloction bags, ett) nwst be
implemented to prevent unpianned, untmonitored quid releases. Surfice wetting.during building
demolition should be pecformed 90 that the mrrface is dampened but no num-off or puddles are
generated.

. Work processes performed in monitored building/stracture

There are no efffuent control restrictions whenever the work is perfonied in a monitored building.
.Containment, the spent fuel building, and the radwaste auxdliary building are designed to ensure
the building’s atmosphere i vented through the Unkt 1 Plant Vemt Stack, the Offtlto Dose
Cdudaﬁoannl(ODCM)—wedhedubomMpmlfugmwmmhammwmd

*+ building is lost, work on contaminated equipment shove 25,000 dpa/100 cra? loose surface

ocontamination (fixed plus removsble contamination 250,000 dpm/100 cen?) should be delayed
until negative pressure can be restored and maintained, or stopped until conlamination control .
mmmnmﬂredhwrkaﬂaofmuedbuﬂdlmmhnpbmed

'Workpmpufomedmmideofnmmuw

* From time to time, some of the components being removed or the processing equipment cannot
be physically accommodated within the existing faciities. In addition, the bulldings themselves
will eventually require dismeantlement, For those rare ingtances where the controls recommended
bdowmbcpmcdeaﬂyhnﬂummod,nwbymwnhmwmuybcmed '

%wmmuinﬂonwnﬂolmmmquimdforwaﬂngm
buﬂdingswuhmmwﬂooommainmhwhm&muequﬂmzsmdpnﬂwm’(m
fixed plus removable contamination 250,000 dpm/100 cm?) to minimizs the potential for
unmonitored relsases of airborne radioactive effkients. In principle, these measures attempt to
m&mﬁmmmofnﬂuwlﬂmmbeumdedwmw&mthomofrmwd

. $A monitorod buikding is onc thel is vader negative preseare and whase exhent iz rooeed 40 an QDCM-crodiked
MWNV&M!U&I)T&MWQMBWMUWMMM
wwammm
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material available for release. Cmnmnﬁonconuolmmeubdudoﬂuumofﬂnﬁmbal
verﬂilﬁoacoutmls.mdmwuyworkmlmum '

Examples of contantnation control measures include:
a8 Fixatives; -
paints

coatings
scalants

grout .

b. [oealwutﬂaﬁweomroh:
. duphmumhﬂpmuueHVACnﬁumthwm
o vacuums with filtersed exhaust

maumwmmwﬁmmﬂmummum
when prudent contamination control measures are implemented, continuous local air samples
: ~mummmmmmﬂmmmm

mmmmdmmumwmndmmmmw
do not exceed 0.05 bets-gamma DAC or detectable levels of alpha DAC. If eitheér of these
mhmwmﬂmmuwm‘m&mw
within a reasonsble period of time. Additionally, if the air samples show levels groater then 0.03
WDACNMM&MDAC,MM&M&MW
. The sample resuits should be provided to Effluent Engineering for evaluation.

As decommissioning progresses, openings will be crested in monitored buildings. Mitigation

efforts should be taken to minimize the potential for unmonitored releases and ensure continued
compliance with the requirements of 10 CFR 20 and 10 CFR 50 to monitor and mezasure relcases
from Unit 1. mmwm(mmwmyﬂmw@mum

. mmmmmmuwmmumw
contamination 225,000 dpm/100 om’® (250,000 dpm/100 cm ﬁmdphmnvﬂe)shmldbe
eovuodorequvduﬂumutnkentoprwuuheqnud ofboaeonmm:bm.

" The reconumended threshold of 25,000 dpm/100 cm loose surface contamisiation (250,000

wwwmmwwb)mmmmonomzommcmso

”'Waw’mumdmamAﬁthwMManmmwapﬁo
dw%dhwﬁdﬂnnﬂuhh-ﬂm '
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Appendix 1 will be met. Additionally, it also satisfies ALARA cost considerations since the HP
&MMWMW«MWMWnMHW.

Canmmmbnmoimmmmmmmﬂed,hnmwmkdﬂ:rworkbdowm
tevels of 25,000 dpm/100 cm?.

mwﬁonwmmmmmmmmmwmm
dmoimofhﬂdimﬁrmmﬁdoﬁedmommwemhhquwﬂymedby
the local air quality regulators (San Diego Air Pollution Coatrol District for SONGS) to minfnize
ndverse {mpacts. Typical dust control invotves the use of water 10 dampen the buflding surface or
mmmmmmmmmmwmrwmmm
mudthepoteﬁnlfmpmbﬁcupomre

Copsequence Anatysis
hdmunﬂkdymu&n&cwhmnﬂonemdmﬂﬂthopmuﬂdmﬁmcﬁvhy
released from working on equipment/structures contaminated up to 1.5E6 dpm/100 cxe? total
activity was also evaluated. A conservative caloulation (seo Appendix A) was performed assuming
that level of contamination over & 200 sq ft surface, distributed in one (1) cubic meter of air, and
released instantaneously (1 second) to the environment. Resuspension values found in the
fiterature range from 0.5 to 1E-6; a value of 1E-3 for bets-gamma surface contamination® was
used. As seen on shoet 6 of Appendix A, the resultant organ dose for that single evem (1.7E-3
mrem) was below the limits in 10 CFR 50 Appeadix 1.

CONCLUSION

Decommissioning Unit 1 involves the dismantlement of equipment and systems and the demotition
of structures, some of which will be contaminated. Decontamingtion and resixing of the .
components may alzo be performed prior to disposal. On occasion, ths components and portions
of the systems mzy not be physically accommodated in the existing buildings. Furthermore, the
sboveground structures themselves will ultimately be removed. These activitios must, by defautt,
decur outside of the bulldings with a monitored HVAC system and they create the potential for
.unmonitored releases of radioactive airborne effluents from Unit 1. For work that must occur
outside of a monitored bailding, prdent control measures are recomumended to minimizs the
spread of contamination snd minimize the potential for the release of sirbome particulates while
meintzining dose to the public as low as is reasonsbly achievable (ALARA).

Contamination conirol moasures are roquired for work on equipment and/or structures with 2 y
25,000 dpm/100 car® removable contamination (2250,000 dpm/100 cm? fixed phus removable :
contamination). One or more contamination control measures such as fixatives, local ventilation

measures, and enclosures shall bo used to ensure that sir samples taken during the work activity

do not axcoed 0.05 beta-gamms DAC or detectable leveli of alpha DACs. If cither of these

detection thresholds is exceeded, additional control measures shall be implemented.to minimize
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&bmomdlowtlvhywidﬂnnm&ethmﬁm

' mmmmmmmumwmmﬂm

comnhnﬁonmmnhﬂnpanomnlexpomre

athieen
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Appendix A
CONSEQUENCE ANALYSIS'
for _
AIRBORNE EFFLUENT CONTROLS DURING DECOMMISSIONING
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AIRBORNE EFFLUENT CONTROLS DURING DECOMMISSIONING

currwnt isotoplo distrit for LH DAW

Kaowing the lectopio disirdbulion of U1 DAW, coroat for decdy since #mo of camplo anlysls )

A Ao dambda)
whare A s 0w eathity st ime

AD is the ackhily ut tme 10

Tomixde = 0.68Mat-Sie of lestops

s tho thre slopead ainco Inkiz! nalysls
Nerralee leotopic rtos A ¥ AmiAg

Calouiats the everape biotopo dietribution from tho thres eamgios (183, @94, 4/12/0%)

Cocton thatns

e rabion levels not to caceed 10 CFR 20

Uso methadoiogy I Caloudation: N-0320-007 “Alrborme Satoce Tores for South Yiesd Faclity and Ouirioor Activiiles”
CL = (1 MPC * Relenao Dumstion * 168 om3Am3AMPC * Relowse Fraction * X/Q)

whore

0L Is the aoivity mit not to exoeed § MPC (or ECL)

Relogss Durction is assumed te be 1 second

A I3 w normaileed, decay oorrectsd sbundonce (frem stop 1 above)
NPC is the MPC veluo kom 10 CFR 20 for BOL)

To corwert activily Bxit tuio b contormkalion level
CU' = (CL * 2.22€8 dpmAuCThimariace aron)]™100 omd

whon

-Mmhmdhhwmhﬁ)qlww“tdq

To onmse tast slte reloeses rarnadn below the lwits of 10 CFR 20

sruskiply O for ©L') by U1 oxderivikeyrative faokor, 0.03

Cricudintn publlo doss inpect i contaminatod raterlsl were rekeezed off-ohe
Q=fare CLN !

whero

Q s tho Pelncion rade of isotope | B
V Is the vokano rolavsod, assurmed to be 1 cublc meter .-
118 the fiow (o, essumad © be 1 oublc meler per weoand

'utqe;.mhudmzdhmoow
D0 = gurn for agch lsciops, | [fmun for sach polway (P* Wi * Q"1

where

O I3 the orpen dowd nxie for this work solrvity
 la the dose parameter for (ofops | for patPwway K fvie 24 af e Ut COCH)

W 3 tho higheet caicuiaiod dispersion paramotor ko patinesy K at of beyond the sks b

ooe babin 243 of U1 GDOM ko ¢awrn for sach patiecry (P4 W)
Q ts the pelexss rele for eack sotaps §
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Pu242 LSIE-07] LB 2.01E-11 FB-53 300E08 20MBOS 2 0 [2091B-05 JE-03 | 1LASE-&2 i} -
Amid1 333803 580E08| 6. 060 3006-10 1 06E-05 __ 2218610 [1,7065.05 |1,7065-05 | 1.34E-03| 1.71E+01
LSSE08] L72B-11| 202E-13 73) $27E-08 " GMEE10 |5.3688.05 |8 3; “SERL
[Cm243244 6,16E-05} 6.85B-08{ 3.06E-0N gao I00E-11" S.296E-07 __ 7.665E-12 5. 296807 _% 3.99E-01
. — 134 4.00E-10  €.1036-05 _ 1OSIE-09 {8.103E-03 [8.103B08 | 7 8.) 1
TOTAL T.00E+00| L1{E-03( 1.31B-04) o7 SO0E-10_ 92TTE04 1 9277E-04 [9.2TIE04 | 3.405-01] 9.28%+02
' TOTAL 1105803 [ 4 LI0SE-03 | LIOSE0S LI0EHD
Tt (u0)| 1.1IE+03
[ 1316+02 . ACTIVITY [Release Rrte Organ Dosd
j - mresrioCVe | uol oCisao owew
Vel 1 00E+06 -~ H3 LISEQS | 2.70E+80] _ 2.708+00 3 LOIE-10
MN-52 TE+00 | 136E-02] 136602 [MN34_ | 339609
Co-60 1, 716+01] _ L7IE+01 |coé 3 3TE0S
SR-90 208E+03 | _3.90E01]  S.50501 SR-90 I B9E0S |
(S 5T IMEH] | S.108+01] 105401 CS-134_ | 96605
cs-137 4IBEH] | 9.28B+02]__ 9.28EH CS-137 | 139803 |
i TOTAL _| 148503
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[RELEASE SHEET - ECL LINIT

|
U1 DAW corrocied to 472000 UNIT 1
Al cons |ECL conc SOURCE
[ L43E03| 2 NB-06] 318807 . |
14 SB8E-03| 6.4E-06| 7.70E07) HISTXAQ | 1.308-05 |secimd
Most ~1.23E05| - 1.36E08| 1,608-09 DURATION 10 seo
Fess 1.83E-02| 209505 246506 RELEASE RA 1] wifsec
‘1.34E02] 1.71B-05] 201E-06
NS 474E02] S.27T503] 6.20P-06
SIIE04] S.90E07] 6.04E-08 - il
i3 | 729802 8.10B40S| 9.54E-06 AFTER DISP| CURIES RA % L,
Cst37 335E01] 9.188-04| 1.09E-04 | _ISOTOPE | coNC [ uGifec | FLEASE | Cikec aCi/aes
Puz3s ;%g 7.558-08] _8.895-09 H3 LOGE07 3.KIE07 _ 4.137B-12 [3.1828-07 [3.1828-07 | 2.45603] 3.18E01
Puz357240 3. 3.66E09 ALFHA 200E-14_ 2.5358-07 _ 3.293B-12 |2.5358-07 [1.5358-07 | 1.95B03] 2.535-01
Pu241 1.73E-03|  1.92E06] 2.26E67 MN-54 1.OOE-D9- 1.604E-09 __ 2.085E-14 |1.604E-05 |L6OSE09 | 1 23E03] 1.60B-03]
Pu242 15IB07] 1.70B-10] 201E-11 FE-53 2467806 2462E06 |2 462506 | LBYE-02| 2.46E+00
Am24] 5.2E-05| 3.805-08 0060 S.O0E-11_ 2.0098-06 1E-11 |2.009E-06 |2.009E-06 | 1 34E-02| F01E+00
-{cmiiz 1.55E08] L12E-11| 202E-12 NI&3 LOOE-09 = 630B-06__ 8.062E-11 [62026-06 [6302E-06 | 4.77E02] 6.20E+00
Cm243/234 6.16E05] 6.85E-08] B.06E-09 ~SR-90 6.00E-12  694E-08 _ 9.004E-13 |G.042E-08 [6.942E-08 | S.IE-04| 6.54E-02)
- CS-134 200E-10_ 9.335E-06 ;,& _LJMO0E-10 |9.539E-06 |9.339E-06 | 7.33E-02] 9.54E+00
TOTAL 1.00E+00] 1.11E-03] 1.31E-04 C38-137 2.008-10  1.092B-04 1LO9IE-04 |1.092E-04 | S40B01| 1.095+02
- TOTAL 11301804 | m LY0IE-D4 | 1301804 1.30E+02
MPC limsit 111E+03 -
ECL i (uCY) | 131B+02 ERIKWX | ACTIVITY Rtz
. e ul uCteec myem
Disp, Vol (cm3) | 1 00E-+06 H3 LISEG3 | 118E-01]  3.18E01 H3 LISEIL |
, T MN-34 7.84E+00 | 1L60B-03] _ 1.60B-1 IMN-34 3.99E-10
CO60 1.03E+02 | 201E+00] _ 2.01B+00, €CO-60 656506
_ SR-90 208ERD | 6.34E02]  6MP-12 3.58E06
CS-134 | 3.84E4101 | 9.54E100]  9.34E+00 'CS-134 .| 1.16B95
.CS-137 438E+01 | L. LOSE+02 CS-137 1.52B-04
- TOTAL | 1L.73E-04
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AF oome |BCL cenc SOURCE __ |DEMOLITION
243803] 3.058-06] 3.056.06
3,8%E-01] . 1.36B-06] 7 HIST XAQ__ | - L30E-03 [sechmd
1.3E.05] 1.54E-08] .. 134608 DURATION 0] s
L88E02] 236505 2.36E-05 RELEASE 1] osec
1538-02] 1.93E03] LO3E0S . 1
4.74E02] S.95B-05| 5.95B-05 ; [
3IIED 666B01| 666807 .
729602 _9.LSE05| 9.158.05 AFTER DISP RA % RATH
8.358-01] 1.03803] 1.035-00 150TOPE MPC | cONC [ uCe | ELBASE | Cilc | oG
6.80E-03]. $.535-08] B.SIE-08 H3 200507 3.052E-06 _ 3.963E-11 |3.0578-06 |3.0525-06 | 2.458-03| 3.
280B03] 3.51EDS| 351E08 ALPHA L 2431E06 _ 316111 {2431B-06 |2431E.06 | 195 00] 2.
L.13E03]. 2.17606] 2.175-06]. MN-54 L.OGE-09_ 1.5385-08 ~ 2000513 |1.538E-02 | 1.538E-08 | 1.3E-08] 1SIE-02
L335-07] 1.916-10] L92BE-10 TE-3S 3.00B-08_ 2361E-05 _ 3.07GE-10 [2361E-05 |1361E-05 | L89E02] 236E+01
SE-08] §35E08] 633E0R| 060 3.00E-10 1527605 _ 2505510 | L92TE0S | 1.9276-05 | 1.54B-1] 1.93E+01
1.55E-08] 1.94B-11] LE-11 NI-63 200E09  S.95B-08 7.73IE.10 | S.939E05 |S.045805 | 4.77B01] 5.93E+01
6.16895] 7.73E-08] 7. SRS JOME-11_ 6.658E-07 _ 8655512 [6.65BED7 |6658E07] 5.4E-04] 6.66E01
— 134 400B-10_ 9.1505-05 __ 1195209 |9.150E-05 [9.1506-03 | 71.33E-02] 9.15E+01
T.00E+00] 1.25B03] 125603 cS-137 S.00E-10 1.048E-03  1.3625-08 |1.048E-03 | LOVSE03 | BA4OE-01] 1.05E+03
[TOTAL_ ] 1248503 [ 1.623E08 | 12488600 |1 248E03 1 25EHD
1266103
1.26E+03 : . ERIkW Relcase Raty Ogzn Dosd
— jmrunieClily wl uClisec , e
1.00E+06 i) “LISB03 | 3.0SE+00| _ 3.05B+00] - H3 LIAE-10
MN-54 THEH0D Lﬁ ) - MN-33 | 383609
) %% 1 +01 TO-60 6.29E-08
[ 6o6EO01] 6.66E01 . SR-50 43905
- CS-134 LYUEH0L | S.15B+01]  9.15E+0) Cs-134__ | 1.11E03
137 4336401 | 1. 1.0SE+03 137 | L

[TOTAL 1.67E-03

9102/80
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SUBJECT: AIRBORNE CONTAMINAT!ION FROM DECOMMISSIONING ACTIVITIES

December 13, 2013
. J. A. CAREY h

'SUBJECT: Airborne Contamination from Decommissioning Activities

REFERENCES:
1. Alrbome Effluent Controls During Decommnsstonlng, K. Yhip, September 27, 2000 -
2. Alrborne Source Term for South Yard Shops Facility and Outdoor Acti\nt}es Calculahon
- N-0320-007, Rev. 1, April 28, 1995
3. SONGS Health Phys!cs Pnocedure $0123-Vil-20.10, Radiological Work Planning and

Controls
4 Radwaste Processing Techniques — Airborne Effluent Evaluation, K. Yhip, December 20,
1999 , ‘
PROBLEM STATEMENT

Reference 1 provided a conservative limit of 250,000 dpnmv/100 cm? total contamination (fixed plus
removable) for surfaces that may be worked upon during decommissioning without having to
consider additional engineered controls to mitigate airbomne releases. The paper further specified
the engineered controls that may be employed for contamination levels above that criterion and was
‘written when the majority of radioactive work at the San Onofre Nuclear Generating Station
(SONGS) Unit 1 decommissioning took place inside monitored buildings. Now, access to effluent
monitored buildings may not be achlevable for large items and for demolition of some non-power
block buildings themselves. This memorandum reviews the guidelines in Reference 1 considering
‘the current state of facilities at the SONGS site and applies limits from a more rigorous formal
calculation (Ref. 2) for assessing off-site impacts from airbomne releases. The provided guidance
- supports continued safe work, ensures compliance with effluent controls, while minimizing -
production restrictions.

EVALUATION

Revision 0 of Calculation N—O320—007 Airbone Source Term for South Yard Shops-and Outdoor
Activities (January 4, 1993) was originally Initiated to evaluate the impact of work in the South Yard
because that facility Is located in close proximity to site boundaries. The calculation also included
an evaluation of performing some radiological work in the Protected Areas but outside.of monitored
buildings. The calculation was significantly revised in 1995 (Reference 2) to account for a source

* term with reactor coolant contaminated equipment and to also address mixed waste processing. .

The center of the Unit 1 Protected Area (now the North Industrial Area or N1A) was closer to the
Site Boundary-than the Units 2/3 Protected Area (PA) center. Therefore, the limits for Unit 1 were
- more restrictive than those for Units 2/3. The calculation included two major cases each for Unit 1
and for Unlts 2/3, the first for "normal” activities (machining, drilling, sawing, grinding) and the
second for a "design basis" event (a ﬁre) in whk:h the resuspended radioactivity was much greater.

With the permanent shutdown of SONGS Units 2 and 3, some demolition work will be conducted in-
the NIA. In order to ship certain items for disposal, some sizé reduction may be required. For
example, the Unit 2 reactor head vent ducting and the reactor head it rig are too big to fit on
transport vehicles. The means to cut these items into small enough pieces may include sawing and
crushing but also could include tomh cuttmg
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SUBJECT: AIRBORNE CONTAMINATION FROM DECOMMISSIONING ACTIVITIES

The limits for the normal case appIy (10 CFR Part 20 alrbome effiuent concentration limits or ECLs) -
for sawing and crushing but the larger release factor for the design basis accident is more
appropriate for aggressive work such as torch cutting. Since the rest of the parameters (wind
speed, stability class, X/Q, etc.) that enter into the evaluation are not significantly different, the
-impact from these activities in the NIA can be estimated by ratioing the "normal” case to the "design -
- basis" accident release factor. The normal case was based on a release factor of-1 x 10°. The
design basis accident (fire) was evaluated using a release factor of 1 x 10, (Note that the
calculation also used a release fraction of 5 x 10°® for carbon dioxide peltet blasting for :
decontamination that could be applicable for aggressive decontamination measures in the area.) If
“all other parameters are left intact, for the aggressive activities, dividing the limiting surface
contamination by a factor of 1000 will result in an estimate of the contamination (total ‘
contamination, not just removabie) that results in an offsite airborne concentration of 1 ECL. Note
also that the isotopic distribution used in the calculation was based on the Units 2/3 dry active

. .waste (DAW) composite profile. This profile is dominated by 137Cs, 134Cs, and 60Co. This
‘radionuclide profile is appropriate for the Units 2/3 components under conslderation and to the
remote potential for contamination on building surfaces in the Units 2/3 PA. It is worth noting that

- - the temporary structures in the NIA are not subject to radioactive contamination but when they are
- removed, the Units 2/3 radionuclide profile is applicable because these structures, in some cases,

housed Units 2/3 components and not Unit 1 components (that would have a different radionuclide
distribution). 4

"The surface contamunatlon limit for work under normal conditions (machlnlng, drilling, sawing,
-grinding) was 1.3 x 10" dpm/100 cm? (from results table on page 7, Reference 2). Therefore,
dividing by 1000 to account for potentially significantly higher releases during aggressive operations
on contaminated surfaces yields ~ 1 x 10® dpm/100 cm?. Note this value is not as high as the
design basis event in the calculation due to the continued use of normal atmospheric dispersion
parameters. Even if a safety margin of 10 is applied to account for larger surface areas (the
calculation assumed a 2 square yard surface resuspended every second), the limiting total surface
- contamination level is still ~ 1 x 107 dpm/100 cm? for work In the NIA. This is comparable to the -
limitation in SONGS Health Physics Procedure SO123-VI1-20.10 (Ref. 3) that includes a criterion of -
1.5 x 10° dpm/100 cm? for loose surface contamination on work outside an effluent-monitored
building (equivalent to 1.5 x 10’ dpm/100 cm? total contamination) and applies site-wide, not just for
. the'NIA. The administrative value of 250,000 dpm/100 cm? total oontaminatlon from Reference 1 is
therefore conservatively low by a factor of40

Working in the Units 2/3 PA, for example the demolition of non-power block buildings, is bounded
by the above evaluation because of the greater distance to the Site Boundary (raises the
atmospheric dispersion X/Q by greater than a factor of 3). Reference 2, page 7 includes results for

" the Units 2/3 PA that are higher than the NIA results by this factor of 3. Moreover, aggressive ‘
decontamination will not be required in the Units 2/3 PA since the material is not contamlnated (i.e.
demolition of support buildings).

Lastly; these results and limits apply to offsite airborne concentrations and not to Ioeal worker -
protection. Limits for local worker airbome contamination controls may be considerably more
restrictive. Local contamination controls may also be required to prevent releases to yard areas or
storm drains. S
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SUBJECT: AIRBORNE CONTAMINATION FROM DECOMMISSIONING ACTIVITIES
RECOMMENDATIONS
~ Work on contaminated components or work to demolish buiidings may be performed on surfaces
"with total contamination levels up to 1 x 107 dpmv100 cm? raised from the currently conservative
250,000 dpm/100 cm?” (total contamination, fixed plus removable). In addition, an initial limft for
torch cutting steel (for example, the head fift rig) may be established also at 1 x 107 dpm/100 cm?.
While torch cutting may cause a relatively high resuspension rate, this activity will affect only small
areas at any given time. As before, local air samples should be taken to evaluate the conditions
early in the demolition and cutting processes to ensure the controls are adequate. Adjustment may
be necessary in the unlikely event that radioactive contamination is discovered on air samples -
- taken during decontamination or demolition. If airborne contamination levels are not significant
"(defined to be greater than 0.1 DAC in the general work area), then the contamination levels could
be ralsed higher subject to approvat by the Radiological Effiluent and Environmental Specialist, but
should not exceed 1 x 10°® dpm/100 cm?, for loose surface contamination, 1% of the limit suggested
_.in Reference 2. As always, ALARA principles such as decontamination should be used on the local
surfaces that are subject to cutting or other activities that might resuspend radioactivity. If practical,
engineered controls should be employed such as containment enclosures, HEPA ventilation units,

fixatives, or spray/mist to prevent resuspension. Reference 4 tabulates many decontamination
operations along with recommendations on work enclosures and air sampling.

CONCLUSION

Employ local air samplers
Decontaminate surfaces to the extent practical
Utilize containment enclosures if available
Draw air through HEPA units if practical
Employ mist/spray or fixatives if necessary
Limits for contamination:
o 1x 10" dpnmv100 cm? (total activity, fixed plus removabie)
o 1.5x10°dpm/100 (removable activity limit in Ref. 3)
o Higher levels may be used if alr samples support and Effluent Engineering approves,
" . particularly in the Units 2/3 Protected Area
o The previously identified administrative timit of 250,000 dpm/100 cm? (total .
contamination, fixed plus removable) may be adequate for the majority of the work in the
yard areas ‘ - )
 This evaluation applles to surface contamination. Be aware of any possibility for activated
material that would not apply to this evaluation.

Prepared by:
E. M. GOLDIN
- Reviewed and Approved by:
S. SEWELL
cc: A. S. Martinez
S. Vaughan
C. Cook

C. Ahola
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