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PREFACE

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

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

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

P O. Box 128
San Clemente, CA 92674-0128 -i-
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

January - December

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, Unit 1. This report is prepared in the general format of USNRC
Regulatory Guide 1.21 and includes:

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

2. Percent of Applicable Limits

3. Estimated Total Percent Error

4, Lower Limit of Detection Concentrations

5. Batch Release Summaries

6. Previous Radioactive Effluent Release Report Addendum

7. Radwaste Shipments

8. 10 CFR 50 Appendix I Requirements

9. Changes to Offsite Dose Calculation Manual

-1-



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
S.0.N.G.S.:1
SECTION B. GASEOUS EFFLUENTS

Table 1A, "Gaseous Effluents-Summation of A1l Releases," provides a detailed 1isting
of gaseous effluents released quarterly in four categories: fission and activation
gases, iodine-131, particulates with half-lives greater than eight days, and tritium.
L1sted for each of the four categorles are:

(1) the tota] curies released

(2) the average release rate

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

In add1t1on, the particulate category 11sts the ‘gross alpha rad1oact1v1ty released
for each quarter.

The methodology used to ca]cu]ate the percent of App11cab1e Limit is presented in
Section F of this report. The methodology used in Table 1A to calculate the estimated
tota] error is presented in Sect1on G of th1s report

Tab]e 1B, "Gaseous Effluents-Elevated Release," has not been included in this report
since San Onofre Nuc]ear Generating Station.Unit 1 does not conduct elevated releases.

Tab]e 1C, "Gaseous Eff]uents Ground Level Re]eases," provides the systematic 11st1ng
by rad1onuc]1de for the quantity of: rad10act1v1ty released in three categories:
fission gases, iodines, and particulates. ~The total radioactivity for each:
radionuclide is listed for each quarterly period by "continuous" mode of release.!
Plant stack releases are considered to be "continuous" releases. As of 8/4/93,.
"batch" mode releases are no longer conducted because of the permanent shutdown ofﬁ
the reactor.

Table 1D, "Gaseous Effluents-Lower Limit of Detect1on," provides a 1isting of lower
1imit of detection concentrations for rad10nuc11des not detected in Tables 1A and 1C
for continuous mode releases only. e
Table 1E,- "Gaseous Effluents Rad1at1on Doses at the S1te Boundary," provides a-
quarterly summary of doses at the.site. boundary for this report period.

Table 1F, "Gaseous Effluents-Batch Release Summary,“ has been deleted. "Batch" mode.
releases are no longer conducted as of 8/4/93 due”"to ‘the permanent shutdown of the.
reactor. '
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

S.0.N.G.S.
TABLE 1A

GASEQOUS EFFLUENTS-SUMMATION OF ALL RELEASES

1

Estimated
First Second Total
Unit |Quarter |Quarter | Error, %
A. Fission and activation gases
1. Total release Ci <LLD <LLD 3.00E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0
B. Iodines
1. Total iodine-131 Ci <LLD <LLD 1.90E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effiuent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0Q
C. Particulates ¥
1. Particulates with half-lives >8 days Ci <LLD <LLD 1.60E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0Q
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
D. Tritium
1. Total release Ci <LLD <LLD 2.50E+1
2. Average release rate for period uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit | % ECL | 0.00E+0 | 0.00E+0

{1) ©n 3/19/03 for approximately eight hours, Plant Vent Stack particulate and iodine samples were not collected.
Prior and subsequent samples were <LLD. There were no dose consequences to a member of the public due to this
event. The evaluation of this event is documented in AR 030301117.



ANNUAL RADIOACTIVE EFFLUENT: RELEASE REPORT (2003)

S.0.N.G.S.

1

TABLE 1A (Continued)

GASEQUS EFFLUENTS-SUMMATION OF ALL RELEASES

A

8.86E-4

o N Estimated
‘ Third Fourth [ Total
Unit | Quarter | Quarter | Error, %
A. Fission and activation gases o
1. Total release - R IR <LLD <LLD | 3.00E+1
2. Average release rate for period .-  |uCi/sec|0.00E+0 | 0.00E+0
3. Percent of applicable limit.. ..'7 . .:|.% MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent ConcentrationLimit:| % ECL | 0.00E+0 | 0.00E+0
B. Todines -
1. Total iodine-131 I <LLD | <LLD | 1.90E+1
- 2. Average release rate-for period |uCi/sec| 0.00E+0 | 0.00E+0
3. Percent of applicable limit | % MPC | 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit:| % ECL | 0.00E+0 | 0.00E+0
C. Particulates
‘1. Particulates with half-lives >8 days | Ci <llD | <D | 1.60E+1
—2. Averageirelease rate for period |uCi/sec| 0.00E+0 | 0.00E+0 ' '
- 3. Percent of applicable Timit % MPC | 0.00E+0 | 0.00E+0 |-
4. Percent Effluent Concentration Limit.[-% ECL | 0.00E+0 | 0.00E+0
Gross alpha activity oG <LLD | <LLD 5.00E+1
D. Tritium N L ﬁ;g:
1. Total release | | Tci |5.42E-1| <L | 2.50E+1
2. Average release rate for.period. .. |uCi/sec| 6.82E-2 | 0.00E+0
3. Percent of applicable limit . -~~~ | % MPC |4.43E=4°| 0.00E+0
4. Percent Effiuent Concentration Limit

-4-
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
S.0.N.G.S. 1
TABLE 1C

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE

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

LLD Lower Limit of Detection; see Table 1D.

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



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

S.0.N.G.S. 1

TABLE 1D

GASEOUS EFFLUENTS-LOWER LIMIT OF DETECTION

CONTINUOUS MODE

.Radionuclides

LLD (uCi/cc)

1. Fission and activation gases

krypton-85 1.50E-5
krypton-85m ! 3.80E-8
krypton-87 . -- 1.90E-7
krypton-88 1.40E-7
“xenon-133- 8.10E-8
xenon-133m 3.10E-7
xenon-135. 4.00E-8
xenon-135m 1.50E-6 -
_Xenon-138 2.60E-6
2. lodines
jodine-131 2.20E-13
jodine-133 2.10E-12
jodine-135 1.50E-10
3. Particulates
" .barium-140 4.30E-13°
cerium-141 5.50E-14
cerium-144 ! 2.20E-13 -
cesium-134 1.20E-13
cesium-137 1.00E-13
cobalt-58 1.10E-13
cobalt-60 1.80E-13
iron-59 2.80E-13
lanthanum-140 9.00E-13
manganese-54 1.10E-13
molybdenum-99 6.50E-14
strontium-89 1.00E-11
strontium-90 1.00E-11
zinc-65 3.00E-13
4. alpha 1.00E-11
5. tritium 7.20E-8

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

longer conducted.

-6- -




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
S.0.N.G.S. 1
TABLE 1E

GASEQUS EFFLUENTS-RADIATION DOSES AT THE SITE BOUNDARY

First Second Third Fourth
Unit Quarter | Quarter | Quarter | Quarter

A. Noble Gas

1. Gamma Air Dose mrad 0.00E+0 | 0.00E+0 | 0.00E+0 | 0O.00E+0Q

o

2. Percent Applicable Limit 0.00E+0 | 0.00E+0 | 0.00E+0 | O.0OE+0

3. Beta Air Dose mrad 0.00E+0 | O.00E+0 | 0.00E+0 | 0.00E+0Q
4. Percent Applicable Limit % 0.00E+0 | 0.00E+0 | O.00E+0 | O.00E+0

B. Tritium, Iodine, Particulates (at the nearest receptor)

1. Organ Dose mrem | 0.00E+0 | 0.00E+0 | 5.43E-5 | 0.00E+0
2. Percent Applicable Limit % 0.00E+0 { 0.00E+0 | 7.24E-4 | 0.00E+0

NOTE: Calculations performed in accordance with the ODCM utilizing the historical X/Q.

TABLE 1F

GASEOQUS EFFLUENTS-BATCH RELEASE SUMMARY

NOTE: Due to the permanent shutdown of S.0.N.G.S. 1, "BATCH MODE" releases are no
longer conducted.
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ANNUAL RADIOACTIVE EFFLUENT . RELEASE REPORT (2003)
S.0.N.G.S.'1
SECTION €. LIQUID EFFLUENTS

; ., I‘ .

Table 2A, "Liquid Effluents-Summation of A11 Releases," provides a detailed summary
of 1iquid effluents released quarterly:in three categories: fission and activation
products, tritium, and d1sso]ved and entrained gases. Listed for each of the three
categories are:

(1) the total curies released

(2) the average diluted concentration
(3) the percent of applicable 1imit

(4) the estimated total error-

In addition, Table 2A lists:

(1) the gross alpha rad1oact1v1ty t
(2) the volume of waste released (pr1or to d11ut1on)
(3) the volume of dilution water -

The methodology used to calculate the .percent of applicable limit is presented in
Sect1on F of ithis report. The methodology used to calculate the estimated tota] error
in Table 2A is presented in Section G of. th1s report

Tab]e 2B, "Liquid Effluents," prov1des the systemat1c listing by rad1onuc11de 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 bf4Detection,"'provides a 1isting'df 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 Eff]uents Batch Release -Summary," provides summary information
regarding batch releases conducted dur1ng this report period from San Onofre Nuclear
Generating Station Unit 1. - -
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

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

1

LIQUID EFFLUENTS~-SUMMATION OF ALL RELEASES

Estimated
First Second Total
Unit |Quarter| Quarter | Error, %
Fission and activation products
1. Total release (not including
tritium, gases, alpha) Ci 2.28E-4| 1.21E-3 | 1.90E+1
2. Average diluted concentration during
period uCi/ml |1.44E-10/6.52E-10
3. Percent of applicable limit % MPC |7.22E-4 | 3.89E-3
4. Percent Effluent Concentration Limit| % ECL |1.44E-2 | 5.33E-2
Tritium
1. Total release Ci 5.83E-2] 4.98E-2 | 1.90E+1
2. Average diluted concentration during
period uCi/ml | 3.69E-8 | 2.69E-8
3. Percent of applicable limit % MPC |1.23E-3| 8.97E-4
4. Percent Effluent Concentration Limit| % ECL |3.69E-3| 2.69E-3
Dissolved and entrained gases
1. Total release Ci <LLD <LLD 1.90E+1
2. Average diluted concentration during
period uCi/ml | 0.00E+0 | 0.00E+0
3. Percent of applicable limit % MPC [ 0.00E+0 | 0.00E+0
4. Percent Effluent Concentration Limit| % ECL {0.00E+0 | 0.00E+0
Gross alpha radioactivity
1. Total release Ci <LLD 7.81E-6 | 5.00E+1
Volume of waste released (batch &
continuous, prior to dilution) liters |1.11E+7 | '2.65E+6 | 5.00E+0
Volume of dilution water used during
period liters | 1.58E+9 | 1.85E+9 | 5.00E+0




ANNUAL RADIOACTIVE EFFLUENT.RELEASE REPORT (2003)

S.0.N.G.S/

1

TABLE 2A (Continued)

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
' Third Fourth Total"
Unit | Quarter | Quarter | Error, %
A. Fission and activation products
1. ‘Total release (not including S
-~ tritium, gases, alpha) Ci- | 2.20E-5 | 2.52E-5 | 1.90E+1
2. Average diluted concentrat1on dur1ng E :
L per1od : ‘ |uCi/mi {1.62E-11 | 1.42E-11
3. Percent of applicable 1imit . ° - | % Mpc | 8.00E-5 | 7.12E-5
4. Percent Effluent Concentration Limit| % ECL | 1.62E-3 | 1.42€-3
B. Tritium .
1. Total release . Ci | 5.71E-3 | 3.836-3 | 1.90E+1
2.. Average diluted concentration dur1ng )
} ‘period : uCi/ml | 4.20E-9 | 2.16E-9
3. Percent of applicable limit % mpC | 1.40E-4 |7.21€-5 |
4. Perbent'Effluent Concentration Limit|-% ECL | 4.20E-4° | 2:16E-4 |
C. D1sso]ved and entrained gases
1. Total release o |-ci | <o | <t | 1.90E41
~--2. Average diluted concentrat1on dur1ng - - » R
period uCi/ml | 0.00E+0 | 0.00E+0
_ 3. Ppercent of applicable limit %.MPC | 0.00E+0 |.0.00E+0
4.' Péftent Eff]uénf_Concehfrafioh;E%miE .%iéCL 0.00E+0 ~0.00E+O
D. Gross alpha radioactivity
1. Total release Ci <LLD <LLD 5.00E+1
E. Volume of waste released (batch &
continuous, prior to dilution) Titers | 3.72E46 | 1.24E+6 | 5.00E+0
F. Volume of dilution water used during
period Titers | 1.36E+9 | 1.77E+9 | 5.00E+0

-10-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

LIQUID EFFLUENTS
CONTINUOUS MODE

S.0.N.G.S. 1

TABLE 2B

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

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

cesium-137 Ci 2.28E-4 7.00E-6 2.20E-5 2.52E-5
chromium-51 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci <LLD <LLD <LLD <LLD
jodine-131 Ci <LLD <LLD <LLD <LLD
iron-55 Ci <LLD <LLD <LLD <LLD
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
molybdenum-99 Ci <LLD <LLD <LLD <LLD
niobium-95 Ci <LLD <LLD <LLD <LLD
strontium-89 Ci <LLD <LLD <LLD <LLD
strontium-90 Ci <LLD <LLD <LLD <LLD
technetium-99m Ci <LLD <LLD <LLD <LLD
zinc-65 Ci <LLD <LLD <LLD <LLD
zirconium-95 Ci <LLD <LLD <LLD <LLD

Total for period Ci 2.28E-4 7.00E-6 2.20E-5 2.52E-5

2. Dissolved and entrained gases

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

LLD Lower Limit of Detection; see Table 2C.

-11-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

S.0.N.G.S.-1

TABLE 2B (Continued)

- LIQUID EFFLUENTS

.BATCH .MODE
First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter |: Quarter
1. Fission and activation products : a
barium-140 Ci N/A <LLD N/A N/A
cerium-141 Ci N/A <LLD N/A N/A
cerium-144 Ci :N/A <LLD N/A . N/A
cesium-134 Ci N/A 2.24E-5 N/JA - | - N/A
cesium-137 Ci ‘N/A 8.40E-4 N/A - N/A
chromium-51 Ci N/A <LLD N/A N/A
cobalt-58 Ci ‘N/A <LLD N/A N/A
cobalt-60 Ci ‘N/A 3.18E-4 N/A N/A
jodine-131 Ci N/A <LLD N/A N/A
iron-55 Ci N/A <LLD N/A N/A
iron-59 Ci N/A <LLD N/A - | - N/A
lanthanum-140 - Ci N/A <LLD N/A .- N/A
manganese-54 Ci ‘N/A <LLD N/A N/A
molybdenum-99 Ci ‘N/A <LLD N/A - N/A
niobium-95 Ci N/A <LLD N/A - N/A
strontium-89 Ci iN/A 1.46E-5 N/A - . N/A
strontium-90 Ci N/A 3.52E-6 N/A - N/A
technetium-99m Ci ‘N/A <LLD N/A N/A
zinc-65 Ci N/A <LLD N/A N/A
zirconium-95 Ci N/A <LLD N/A N/A
Total for period Ci N/A © 1.20E-3 N/A "~ N/A
2. Dissolved and entrained gases P o
xenon-133 Ci N/A <LLD N/A N/A
xenon-135 Ci :N/A <LLD N/A ~N/A
Total for period Ci N/A <LLD N/A N/A

N/A No releases conducted

LLD Lower Limit of Detection; see Table 2C.

-12-.




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

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

LIQUID EFFLUENTS-LOWER LIMIT OF DETECTION

CONTINUOUS MODE

Radionuclides

LLD (uCi/cc)

Fission and activation products

barium-140 2.70E-7
cerium-141 4,.30E-8
cerium-144 1.70E-7
cesium-134 6.80E-8
chromium-51 3.30E-7
cobalt-58 6.20E-8
cobalt-60 8.90E-8
iodine-131 5.70E-8
iron-55 1.00E-6
iron-59 1.40E-7
lanthanum-140 4.90E-7
manganese-54 6.10E-8
molybdenum-99 5.60E-8
niobium-95 6.20E-8
strontium-89 5.00E-8
strontium-90 5.00E-8
technetium-99m 5.70E-8
zinc-65 1.50E-7
zirconium-95 1.10E-7
Dissolved and entrained gases

xenon-133 1.90E-7
xenon-135 8.90E-8
gross alpha 1.00E-7

-13-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
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LIQUID EFFLUENTS-LOWERLIMIT OF DETECTION

BATCH MODE

Radionuclides LLD (uCi/cc)
1. Fission and activation products
barium-140 2.30E-7
cerium-141 4.00E-8
- cerium-144 ; 1.70E-7
- chromium-51 g 3.00E-7
cobalt-58 : .6.00E-8
jodine-131 4.30E-8
iron-55 1.00E-6
iron-59 1.40E-7
lanthanum-140 1.60E-7
manganese-54 6.00E-8
. molybdenum-99 2.70E-8 -
‘niobium-95 - 5.80E-8
technetium-99m 2.70E-8
zinc-65 _ - 1.50E-7
zirconium-95 1.00E-7
2. Dissolved and entrained gases
xenon-133 1.90E-7
xenon-135 8.90E-8
3. gross alpha 1.00E-7
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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 | 2.52E-3 | 5.74E-3 | 2.53E-4 | 2.61E-4
Percent Applicable Limit % 1.68E-1 | 3.83E-1 | 1.69E-2 | 1.74E-2
Limiting organ dose mrem | 3.84E-3 | 7.70E-3 | 3.86E-4 | 3.98E-4
Percent Applicable Limit % 7.686-2 | 1.54E-1 | 7.71E-3 | 7.96E-3
Limiting organ for period Liver Liver Liver Liver
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TABLE 2E

LIQUID EFFLUENTS-BATCH :RELEASE SUMMARY

12 month period

Number of batch releases: 1 release
. Total time period for batch releases: 631 minutes

Maximum time period for a batch re]eage; 631 minutes.

Average time period for a batch ré]ease;.,} ' 631 minutes‘

Minimum time period for a batch release: . 631 minutes
. -Average saltwater flow during batch releases: 6400 gpm

SECTION D. PREVIOUS RADIOACTIVE EFFLUENT RELEASE REPORT ADDENDUM

None.
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SECTION E. RADWASTE SHIPMENTS

TABLE 3

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

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

12 month | Estimated total
1. Type of waste Unit period error (%)
a. Spent resins, filter sludges, m N/A
tor bottoms
evaporator ci N/A N/A
b. Dry active waste (DAW), m’ 6.39E+2
compactable and non-compactable -
(incl. demolition rubble) * Ci 1.06E+1 3.00E+1
c. Irradiated components, control m’ N/A
rods
Ci N/A N/A
d. Other: m N/A
Ci N/A N/A

NOTE: Total curie content estimated.

(*)

N/A

Material packaged in Type A or strong tight containers of various sizes.

No shipment made.
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2. Estimate of major nuclide composition (by type of waste)

Ca.. not;appTicéb1e ;,; o fi. % . N/A
b. americium-241 % 1.13E-1
carbon-14 % - 3.99E-1
cerium-144 % - 1.35E-1
cesium-134 % 2.39E-1
cesium-137 B % 4.06E+0
cobalt-58 % '5.60E-1
cobalt-60 % 2.85E+1
“curium-242 % 5.74E-4
curium-243/244 % 5.91E-2
iron-55 % 3.69E+1
manganese-54 % 2.26E-1
nickel-59 % 1.64E-1
nickel-63 % 2.47E+1
niobjum-94 % 1.33E-2
niobium-95 - . % 3.95E-3
plutonium-238 % 1.83E-1
plutonium-239/240 % 5.11E-2
plutonium-241 % 3.29E+0
plutonium-242 % 6.20E-5
strontium-90 % - 3.26E-1
technetium-99 % 2.04E-3
tin-113 % 3.84E-3
tritium % 6.63E-2
uranium-233/234 % 3.31E-8
Zzirconium-95 % 5.75E-3

c. not applicable % N/A

d. not applicable % N/A
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3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
24 MHFLogistica} Solutions EnviroCare, UT
Rail

T.A.G. Transport .

11 Truck EnviroCare, UT
Hittman Transport .

*
6 Truck EnviroCare, UT

SONGS maintains a contract with Duratek that provides volume reduction services. These
shipments were made from the Duratek processing facility to Envirocare. The 6 shipments
made this facility included waste from other generators. SCE's waste volume was a small
fraction of the total waste volume of these shipments.

IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation Destination
None No shipments were made N/A
DEWATERING
Number of Containers Solidification Agent
None N/A
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SECTION F. APPLICABLE LIMITS

Gaseous Effluents - Applicable Limits

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

e % Applicable Limit

where:

o MPC,,

where:

. % ECL

where:

° ECLeyy

where:

Rel Rate

X/Q

MPC,

Rel Rate

X/Q

ECL,

(Rel Rate) (X/0Q) (100)
Mpceff )

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

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

1

n F1

t=1 MPC 4

fractional abundance of the i"" radionuclide obtained by
dividing the activity (curies) for each rad1onuc11de, C,, by the
sum of all the 1sotop1c activity, C;.

th

total number of radionuclides identified

Maximum Permissible Concentration (MPC) of the i*" radionuclide
from 10 CFR 20 (20. 1-20. 602), Appendix B, Table I1I, Column 1.

(Rel Rate) (x/0) (100)
ECLeff :

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

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

1

n F'I

jel ECL1 :

fractional -abundance of the i*

radionuciide obtained by

-dividing the ‘activity (curies) for each radionuclide, C,, by

the sum of all the isotopic activity, C,.
total number of radionuclides identified

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

The percent of Applicable Limits, tabulated in Sections A.3, B.3, and C.3 of Table 2A, were calculated

using the following equations:

e % Applicable Limit

where: Dil Conc

0 MPC, ¢
where: F,
n
MPC,
% ECL

where: Dil Conc

° ECL,q¢

where: F,

ECL,

(Dil Conc) (100)
MPC.¢

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

1

Y

i=1 MPC

fractional abundance of the i'™ radionuclide obtained by

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

total number of radionuclides identified

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

(Dil Conc) (100)
ECL¢¢

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

1

n Fi

i=1 ECL 4

fractional abundance of the i" radionuclide obtained by

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

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

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

Sources of error for gaseous effluents - batch releases are:

(1) tank volumes
(2) sampling

(3) counting

(8) calibration

Sources of error for gaseous effluents - continuous releases are:

(1) fan flow rate
(2) sampling
- (3) counting
- (4) calibration
(5) differential pressure drop

Sources of error for liquid effluents - batch releases are:

(1) tank vo]umes
(2) sampling
(3) counting

(4) calibration

Sources of error for liquid effluents - continuous releases are:

(1) dilution flow rate
(2) sampling

(3) counting

(4) calibration

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

_ 2 2 2 2
Total Error = \J°1 * Gy * O3 * .. O
where: o, = Error associated with each component.
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SECTION H. 10 CFR 50 APPENDIX I REQUIREMENTS

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

(1) Liquid Effluents - Whole Body

(2) Liquid Effluents - Organ

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

(5) Noble Gases - Beta

(6) Direct Radiation

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

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

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

! ODCM Figure 6-1.
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TABLE 1
- Dose * (millirems)
First Second Third "Fourth
, SOURCE Quarter | Quarter .| Quarter Quarter Year
LIQUID EFFLUENTS 1) 2) 3) 4) 5)
. Whole Body 2.52E-3 5.70E-3 | 2.53E-4 | 2.61E-4 8.78E-3
6) 7) 18) 9) 10)
‘Organ 3.84E-3 | 7.70E-3 | 3.86E-4 3.98E-4 1.23E-2
AIRBORNE EFFLUENTS 11) 12) 13) 14) 15)
Tritium, Iodines,
and Particulates 0.00E+0 0.00E+0 - 3.60E-5 0.00E+0 3.60E-5
NOBLE GASES =** 16) 17) 18) 19) 20)
Gamma 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0
21) 22) 23) 24) 25)
Beta 0.00E+0 0.00E+0 0.00E+0 0.00E+0' 0.00E+0
26) 27) 28) 29) 30)
DIRECT RADIATION 9.41E-2 1.10E-1 7.936-2 | 1.28E-1 4.12E-1

* The numbered footnotes below briefly explain how each maximum dose was calculated,

including the organ and the predominant pathway(s).

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

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

2. This value was calculated using the methodo]bg& of the ODCM.

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

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

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

primarily by the saltwater fish pathway.

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

primarily by the saltwater fish pathway.

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

primarily by the saltwater fish pathway.

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

primarily by the saltwater fish pathway.

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

primarily by the saltwater fish pathway.

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

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

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

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

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

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

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

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

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

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

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

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

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

There was no activity detected during the release period, therefore the reported air dose
beta radiation was 0.00E+0 mrad.
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25. There was no activity detected during the release period, therefore the reported air dose for
beta radiation was 0.00E+0 mrad.
26. Measurements were made using TLD dos1meters, values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.
27. Measurements were made using TLD dosimeters; values are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.
28. Measurements were made using TLD dos1meters, va]ues are presented as site wide dose and are
prorated to 300 hours per year; highest dose was measured at the Site Boundary in the W sector.
29. Measurements were made using TLD dosimeters; values ‘are presented as site wide dose and are
prorated to 300 hours per year; h1ghest dose was measured at the Site Boundary in the W sector.
30. Measurements were made using TLD dos1meters, va]ues are presented as site w1de dose and are
prorated to 300 hours per year; highest dose was. measured at the Site Boundary in the W sector.
TABLE 2
. 7+'Percent Applicable Limit
_ First Second Third Fourth ,
SOURCE Quarter ‘Quarter Quarter Quarter Year
LIQUID EFFLUENTS
Whole Body 1.68E-1 3.83E-1 ~1.69E-2 1.74E-2 2.93E-1
Organ 7.68E-2 1.54E-1 7.71E-3 7.96E-3 1.23E-1
AIRBORNE EFFLUENTS
Tritium, Iodines, |
and Particulates 0.00E+0 0.0QEqu 4.79E-4 0.00E+0 2.40E-4
NOBLE GASES C v
Gamma 0.00E+0 0;00E+0 170.00E+0 - 0.00E+0 0.00E+0
Beta 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0
NOTE: Direct Radiation is not specificei]y addressed in the Applicable Limits.
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SECTION I. CHANGES TO OFFSITE DOSE CALCULATION MANUAL

On February 28, 2003, Revision 20 to the Unit 1 Offsite Dose Calculation Manual
(ODCM) was adopted and published. Incorporated into this revision were:

1. Updates related to the recent Land Use Census and

2. Addition of a note explaining that Soil and Kelp sample locations are not
required by the Technical Specifications, and

Neither change required an Effluent/ODCM Evaluation.

Minor format changes, correction of typographical errors, and removal of previously
blank pages have been made and are described in the attached List of Affected Pages.
Per NRC Generic Letter 89-01, no safety reviews were required or performed for
editorial changes or changes made to reflect actual plant operation.

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

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

A Addition
D Deletion
F Editorial/Format change
R Revision
The following is a compiete list of the changes:
OoLD NEW CHANGE REASON
Table of Updated page numbers throughout document as a result of removing blank F
Contents pages and adding new Ri Table.
Section 2 Update page numbers as a result of removing blankpages and adding new F
Ri Table.
2-21 2-21 Updated CLF due to Land Use Census Update.
2-24 Removed previously blank page F
2-27 Added a new page in Table 2-11 to include the Rec Bldg Staff in Sector A
Q due to the Land Use Census Update.
2-31 2-31 Updated Dose Parameters in Table 2-11, OQutage Workers due to the Land R
Use Census Update.
5-21 5-21 Added note: "Soil Samples are not required by Technical A
Specifications.”
5-22 5-22 Corrected Directions for SONGS Garden from NW to NNW. F
5-23 5-23 Added note: "Kelp Samples are not required by Technical
Specifications.”
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SECTION J. - CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

There were no éhanges to the Unit 1 Radioactive Waste Treatment Systems
~ during the reporting period, January 1, 2003 to December 31, 2003.
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SECTION K. MISCELLANEOUS

Yard Drain Sump Overflow

The Unit 1 Yard Drain sump overflowed to the PMF Catch Basin due to heavy
rainfall two times in 2003. The very low resultant dose and curies were
processed and reported per procedure. There were minimal dose consequences to
members of the public as a result of these events. They are documented in ARs
030202021 and 030300911.

Estimated Estimated Estimated

Start Stop Duration Activity Release Whole Body Organ Dose
Date/Time Date/Time (min) (uCi/ml) (Curies) Dose (mrem) (mrem)
02/25/03 @ 0428 2/25/03 @ 0545 77 4.36E-8 7.76E-5 8.51E-4 1.30€-3
03/15/03 @ 1735 | 03/15/30 @ 1832 57 <MDA 0.00E+0 0.00E+0 0.00E+0

Late Reheater Pit Sump Dissolved and Entrained (D&E) Gas Surveillance

On 7/16/03, it was determined the monthly dissolved and entrained gas sample
for the Unit 1 Reheater Pit Sump (RPS) had not been obtained due to inadequate
communication. A sample was collected approximately 35 hours late and analyzed
with the results being <MDA. The RPS is an infrequently discharged sump and
open to the atmosphere. - Since 1994, there have been no detectable D&E gasses
in this sump. There were no dose consequences to members of the public as a
result of this event. This event is documented in ARs 030700854 and 030701613.

Ventilation Fan A-21 Backflow Leakage

On 12/22/03 air was discovered coming out of fan A-21 inlet into the
ventilation equipment room. The inlet damper to the fan was immediately closed
to stop the Teak. The system isolation damper was found to be only partially
closed because of equipment degradation. Upon fully closing it, the leak was
terminated. The air that had leaked into the fan room was the same air being
exhausted up the vent stack and being monitored by monitor R-1254. The
degraded damper was replaced with a back draft damper that will automatically
prevent a recurrence. Any measurable activity has been accounted for and
reported per procedure. There were no dose consequences to the public as a
result of this event. This event is documented in AR 031201323.
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS

January 1, 2003 - December 31, 2003

S.0.N.G.S. 1
Monitor Inoperability - »Inqperabi]ity Explanation
Period Cause
FT-8/FT-10 08/12/03 - 11/04/03 |Channel Initial channel calibration failed
Liquid Radwaste and required rework and retest. No

Discharge Line
Flow Devices

Ca]ibra;ion_

1iquid radwaste releases occurred
during this time period. This
event is documented in AR
030800657

R-1218

Liquid Radwaste - .

Discharge Line

12/19/02 - 05/01/03

De-energized to
support other work

De-energized to support work on a
different system component that
shares a common power supply. No

Monitor liquid radwaste release occurred
during this time period. This
event is documented in AR

‘ 011200866.
R-1254 02/06/03 - 05/16/03 |Detector spiking Investigation and testing

Plant Vent Stack
Monitor

and tubing leakage

determined the source of noise
that caused the spiking to be in
the detector / pre-?mp connectijon.
An extensive overhaul was
performed on the monitor,
replacing degraded components. The
harsh environment contributed to
the degradation. An improved
enclosure was constructed to
protect the equipment. This event
is documented in ARs 030200264 and
030200216.

R-2100
Reheater Pit Sump
Monitor

02/25/03 - 04/24/03

Low sample flow
and monitor
failure

Monitor sample flow piping was
disassembled and cleared of
obstructions to resolve low sample
flow. This event is documented in
AR 030300337.

R-2101
Yard Drain Sump
Monitor

02/11/03 - 05/02/03

Low sample flow

Replaced sample piping and
degraded valve to clear

obstruction. This event is
documented in AR 030201015.
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SECTION L. S.0.N.G.S. 1 CONCLUSIONS

Gaseous releases totaled 5.42E-1 curies of which noble gases were 0.00E+0
curies, iodines were 0.00E+0 curies, particulates were 0.00E+0 curies, and
tritium was 5.42E-1 curies.

The radiation doses from gaseous releases were: (a) gamma air dose: 0.00E+0
mrad at the site boundary, (b) beta air dose: 0.00E+0 mrad at the site
boundary, organ dose: 3.60E-5 mrem at the nearest receptor.

Liquid releases totaled 1.19E-1 curies of which particulates and iodines were
1.48E-3 curies, tritium was 1.18E-1 curies, and noble gases were 0.00E+0
curies.

The radiation doses from liquid releases were: (a) total body: 8.78E-3 mrem,
(b) Vimiting organ: 1.23E-2 mrem.

The radioactive releases and resulting doses generated from Unit 1 were below
the Applicable Limits for both gaseous and liquid effluents.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
January - December

SECTION A. INTRODUCTION

This Annual Radioactive Effluent Release Report summarizes the gaseous and 1iquid
radioactive effluent releases and radwaste shipments made from the San Onofre Nuclear
Generating Station, Units 2 and 3. This report is prepared in the general format of
USNRC Regulatory Guide 1.21 and includes:

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

2. Percent of Applicable Limits

3. Estimated Total Percent Error

4. Lower Limit of Detection Concentrations

5. Batch Release Summaries

6. Previous Radioactive Effluent Release Report Addendum

7. Radwaste Shipments

8. 10 CFR 50 Appendix I Requirements

9. Changes to Offsite Dose Calculation Manual
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
S.0.N.G.S. 2 and 3
SECTION B. GASEQUS EFFLUENTS

Table 1A, "Gaseous Effluents-Summation of A1l Releases," provides a detailed Tisting
of gaseous effluents released quarterly in four categories: fission and activation
gases, iodine-131, particulates with half-1ives 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 rad1oact1v1ty released
for each quarter.

The methodology used to calculate the péfcenf.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 Re]eases,“ provides the systemat1c listing
by rad1onuc]1de for the quantity of radioactivity released in 'three categories:
fission gases, diodines, and particulates. The total radioactivity for each
radionuclide is listed for each quarterly period by both "continuous" and "batch"
modes of release.

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

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

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

Table 1F, "Gaseous Effluents-Batch Release Summary," provides summary information
regard1ng batch releases conducted durlng this report per1od from San Onofre Nuclear
Generating Stat1on Units 2 and 3. -
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

S.0.N.G.S. 2 and 3
TABLE 1A
GASEOQUS EFFLUENTS-SUMMATION OF ALL RELEASES
Estimated
First Second Total

Unit | Quarter | Quarter | Error, %
Fission and activation gases
1. Total release Ci 4.79E+1 | 1.92E+1 | 3.00E+1
2. Average release rate for period uCi/sec| 6.16E+0 | 2.45E+0
3. Percent of applicable limit % MPC | 1.45E-2 | 4.97E-3
4. Percent Effluent Concentration Limit | % ECL |2.70E-2 | 7.03E-3
Iodines
1. Total iodine-131 Ci 1.69E-2 | 1.10E-5 | 1.90E+1
2. Average release rate for period uCi/sec| 2.17E-3 | 1.40E-6
3. Percent of applicable limit % MPC | 1.04E-2 | 6.72E-6
4. Percent Effluent Concentration Limit | % ECL | 5.22E-3 | 3.36E-6
Particulates
1. Particulates with half-lives >8 days Ci 5.78E-4 | 2.60E-5 | 1.60E+1
2. Average release rate for period uCi/sec| 7.43E-5 | 3.31E-6
3. Percent of applicable limit % MPC | 2.80E-5 | 2.20E-6
4. Percent Effluent Concentration Limit | % ECL | 8.86E-5 | 5.35E-6
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
Tritium
1. Total release Ci 9.35E+0 | 1.09E+1 | 2.50E+1
2. Average release rate for period uCi/sec| 1.20E+0 | 1.39E+0
3. Percent of applicable limit % MPC | 2.89E-3 | 3.33E-3
4. Percent Effluent Concentration Limit | % ECL | 5.77E-3 | 6.65E-3
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

S.0.N.G.S. 2 .and 3

TABLE 1A (Continued)

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

: Estimated
Third | Fourth Total
~Unit | Quarter | Quarter | Error, %
Fission-and activation gases v
1.. ‘Total release ) ) Ci 2.43E+1 | 2.33E+1 | 3.00E+1
2. Average release rate for period -  |uCi/sec|3.06E+0 | 2.94E+0
3. Percent of applicable limit o % MPC | 4.98E-3 | 4.76E-3
4. Percent-Effluent Concentration Limit | % ECL | 3.28E-3-| 3.10E-3
. Todines
1. Total iodine-131 1 Ci |[1.72E-5|1.08E-5| 1.90E+1
2. Average release rate for period uCi/sec| 2.16E-6 | 1.36E-6
- 3. Percent of applicable limit "% MPC |1.04E-5 | 6.52E-6
4. Percent Effluent Concentration Limit | % ECL |5.19E-6 | 3.26E-6
. Particulates
1. Particulates with half-1ives >8 days | . Ci 1.33E-5.| 2.38E-5 | 1.60E+1
2. Average release rate for period uCi/sec| 1.68E-6 | 2.99E-6
3. Percent of applicable limit % MPC | 1.64E-6 | 2.07E-6
4. Percent Effluent Concentration Limit | % ECL | 6.59E-6 | 6.70E-6
5. Gross alpha activity Ci <LLD <LLD 5.00E+1
Tritium
1. Total release Ci 6.63E+0 | 4.62E+0 | 2.50E+1
2. Average release rate for period uCi/sec| 8.34E-1 | 5.81E-1
3. Percent of applicable limit % MPC | 2.00E-3 | 1.39E-3
4. Percent Effluent Concentration Limit | % ECL | 4.00E-3 | 2.79E-3
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

S.0.N.G.S. 2 and 3

GASEQUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS MODE

TABLE 1C

First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation gases
argon-41 Ci 3.47E40 7.95E-1 6.86E-2 4.77E-2
krypton-85 Ci 1.37E-1 <LLD 1.62E+0 <LLD
krypton-85m Ci <LLD <LLD 6.17E-5 <LLD
krypton-87 Ci <LLD <LLD <LLD <LLD
krypton-88 Ci <LLD <LLD <LLD <LLD
xenon-133 Ci 4.32E+1 1.62E+1 2.26E+1 2.33E+1
xenon-133m Ci 4.30E-1 <LLD 4.06E-3 <LLD
xenon-135 Ci 1.18E-1 <LLD 7.36E-4 <LLD
xenon-135m Ci <LLD <LLD <LLD <LLD
xenon-138 Ci <LLD <LLD <LLD <LLD
Total for period Ci 4.73E+1 1.70E+1 2.43E+1 2.33E+1
2. lodines
iodine-131 Ci 1.69E-2 1.10E-5 1.72E-5 1.08E-5
jodine-132 Ci 1.36E-3 <LLD <LLD <LLD
iodine-133 Ci 4.75E-4 2.84E-6 4.59E-5 1.55E-5
jodine-135 Ci <LLD <LLD <LLD <LLD
Total for period Ci 1.87E-2 1.39E-5 6.31E-5 2.63E-5
LLD Lower Limit of Detection; see Table 1D.
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S.0.N.G.S. 2.and 3
TABLE 1C (Continued)

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
CONTINUOUS - MODE

First

Second -

, o - Fi 1 Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
3. Particulates .
barium-140 : Ci -+ <LLD <LLD <LLD - <LLD
bromine-82 Ci. -1.16E-4 5.93E-5 1.72E-5 1.58E-5
cerium-141 Ci - <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD .. <LLD
.cesium-134 Ci "~ <LLD <LLD <LLD - <LLD
cesium-137 Ci- 6.11E-5 1.54E-5 6.86E-6 1.04E-5
.cesium-138 Ci . <LLD <LLD 5.80E-7 <LLD
chromium-51 Ci -6.67E-5 <LLD <LLD | - <LLD
-cobalt-58 . Ci 3.82E-4 |- 1.06E-5 2.87E-6 1.10E-5
‘cobalt-60 Ci 3.55E-5 <LLD 3.60E-6 2.40E-6
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD “<LLD <LLD -
manganese-54 Ci 7.33E-6 <LLD <LLD <LLD
molybdenum-99 Ci ©o<LLD <LLD <LLD <LLD
niobium-95 Ci 1.72E-5 <LLD <LLD <LLD
strontium-89 Ci <LLD <LLD <LLD <LLD
strontium-90 Ci <LLD <LLD <LLD <LLD
zinc-65 Ci <LLD <LLD <LLD <LLD
zirconium-95 Ci 8.10E-6 <LLD <LLD <LLD
LLD Lower Limit of Detection; see Table 1D.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

S.0.N.G.S. 2 and 3
TABLE 1C (Continued)

BATCH MODE *

First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
Fission and activation gases
krypton-85 Ci 5.27E-1 2.14E+0 <LLD <LLD
krypton-85m Ci <LLD <LLD <LLD <LLD
krypton-87 Ci <LLD <LLD <LLD <LLD
krypton-88 Ci <LLD <LLD <LLD <LLD
xenon-131m Ci <LLD <LLD <LLD <LLD
xenon-133 Ci 3.79E-3 1.26E-1 <LLD <LLD
xenon-133m Ci <LLD <LLD <LLD <LLD
xenon-135 Ci <LLD <LLD <LLD <LLD
xenon-135m Ci <LLD <LLD <LLD <LLD
xenon-138 Ci <LLD <LLD <LLD <LLD
Total for period Ci 5.31E-1 2.26E+0 <LLD <LLD

LLD

*

Lower Limit of Detection; see Table 1D.

Iodines and particulates are not analyzed prior to release via batch mode.
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S.0.N.G.S. 2 and 3
TABLE 1D

GASEOUS EFFLUENTS-LOWER LIMIT OF DETECTION

CONTINUOUS MODE

Radionuclides

LLD (uCi/cc)

Fission and activation gases

krypton-85 1.50E-5
krypton-85m 3.80E-8
krypton-87 1.90E-7
krypton-88 1.40E-7
xenon-133m 3.10E-7
xenon-135 4.00E-8
xenon-135m 1.50E-6
xenon-138 2.60E-6
Iodines

ijodine-132 8.40E-10
jodine-135 1.00E-10
Particulates

barium-140 2.90E-13
cerium-141 3.60E-14
cerium-144 1.40E-13
cesium-134 8.20E-14
cesium-138 1.70E-10
chromium-51 3.20E-13
cobalt-60 1.20E-13
iron-59 1.90E-13
lanthanum-140 6.00E-13
manganese-54 7.40E-14
molybdenum-99 4,40E-14
niobium-95 7.40E-14
strontium-89 1.00E-11
strontium-90 1.00E-11
zinc-65 2.00E-13
zirconium-95 1.30E-13
alpha 1.00E-11
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TABLE 1D (Continued)

S.0.N.G.S. 2 and 3

GASEOUS EFFLUENTS-LOWER LIMIT OF DETECTION

BATCH MODE

Radionuclides

LLD (uCi/cc)

Fission and activation gases

krypton-85 8.60E-4
krypton-85m 2.00E-6
krypton-87 8.70E-6
krypton-88 7.10E-6
xenon-131m 7.30E-5
xenon-133 4.40E-6
xenon-133m 1.80E-5
xenon-135 2.20E-6
xenon-135m 2.70E-5
xenon-138 4.30E-5
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S.0.N.G.S. 2 and -3

TABLE 1E

GASEOUS EFFLUENTS-RADIATION DOSES AT THE SITE BOUNDARY

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

1. Gamma Air Dose mrad‘ l7;3éé;3 é.OSE-3 1.24E-3 | 1.32E-3
2. Percent Applicable Limit % 7;32E-2 2.05E-2 | 1.24E-2 | 1.32E-2
3. Beta Air Dose mrad — 9;67E—3 3.75E-3 | 3.91E-3 | 3.74E-3
4. Percent Applicable Limit % ﬁ;sét-z 1.88E-2 | 1.96E-2 | 1.87E-2

B. >Tri£fum,‘iodfne, Particulates (at the.nearésflreceptor)
1. Organ Dose mrem 1.46E-2 | 1.30E-3 | 5.59E-4 | 5.43E-4
2. Percent Applicable Limit % 9.75E-2 | 8.70E-3 | 3.73E-3 | 3.62E-3

NOTE:

Calculations performed in accordance with the ODCM utilizing the historical X/Q.

-41-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
S.0.N.G.S. 2 and 3
TABLE 1F

GASEOUS EFFLUENTS-BATCH RELEASE SUMMARY

12 month period
Number of batch releases: 7 releases
Total time period for batch releases: 2116 minutes
Maximum time period for a batch release: 480 minutes
Average time period for a batch release: 302 minutes
Minimum time period for a batch release: 10 minutes
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S.0.N.G.S. 2 and 3
SECTION C. LIQUID EFFLUENTS

Table 2A, "Liquid Effluents-Summation of A1l Releases," provides a detailed summary
of liquid effluents released quarterly in three categories: fission and activation
products, tritium, and dissolved and entrained gases. Listed for each of the three
categories are: N
(1) the total curies released -
(2) the average diluted concentration
(3) the percent of applicable limit
(4) the estimated total error '

In addition, Table 2A lists:
r
(1) the gross alpha radioactivity ‘
(2) the volume of waste released (prior to d11ut1on)
(3) the volume of dilution water

The methodology used to calculate the percent of applicable 1imit 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 1isting 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
1imit of detection concentrations for rapjgnue]ides not detected in Tap]e 2B.

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

Table 2E, "Liquid Effluents-Batch Release Summary," provides summary information

regard1ng batch releases conducted during th1s report period- from San Onofre Nuclear
Generating Station Units 2 and 3. g
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S.0.N.G.S. 2 and 3

TABLE 2A

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
First Second Total
Unit | Quarter | Quarter | Error, %
Fission and activation products
1. Total release (not including
tritium, gases, alpha) Ci 4.68E-3 | 1.45E-3 | 1.90E+1
2. Average diluted concentration during
period uCi/ml |7.44E-12 | 1.92E-12
3. Percent of applicable Timit % MPC | 1.49E-5 | 4.59E-6
4. Percent Effluent Concentration Limit | % ECL | 1.39E-4 | 4.63E-5
. Tritium
1. Total release Ci 2.00E+2 | 2.17E+1 | 1.90E+1
2. Average diluted concentration during
period uCi/ml | 3.18E-7 | 2.86E-8
3. Percent of applicable limit % MPC | 1.06E-2 | 9.54E-4
4., Percent Effluent Concentration Limit | % ECL | 3.18E-2 | 2.86E-3
. Dissolved and entrained gases
1. Total release Ci 1.89E-1 <LLD 1.90E+1
2. Average diluted concentration during
period uCi/ml [3.02E-10 | 0.00+0
3. Percent of applicable limit % MPC | 1.51E-4 | 0.00+0
4. Percent Effluent Concentration Limit | % ECL | 1.51E-4 | 0.00+0
. Gross alpha radioactivity
1. Total release Ci <LLD <LLD 5.00E+1
. Volume of waste released (batch &
continuous, prior to dilution) liters | 9.68E+7 | 6.94E+7 5.00E+0
. Volume of dilution water used during
period liters | 6.28E+11 | 7.58E+11| 5.00E+0
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S.0.N.G.S. 2 and 3

TABLE 2A (Continued)

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Estimated
- Third Fourth Total
Unit | Quarter | Quarter | Error, %
A. Fission and activation products
1. Total release (not including o -
.- tritium, gases, alpha) Ci - 1.11E-2 | 2.78E-3 | 1.90E+]
- 2. Average diluted concentration dur1ng o
period - uCi/ml | 1.45E-11 | 3.62E-12
3. Percent of applicable limit % MPC | 3.55E-5 | 5.72E-6
4. Percent Effluent Concenfration Limit | % ECL 3.37E-4 5.81E£5
B. Tritium
‘1. Total release Ci | 3.99E+2 | 4.05E+1 | 1.90E+1
2. Average diluted concentration dur1ng ~ -
’ period uCi/ml | 5.21E-7 | 5.28E-8
3. Percent'of applicable Timit % MPC | 1.74E-2 | 1.76E-3
4, PerCent Effluent Concentration}Limit % ECL | 5.21E-2 5.28E-3
C. Dissolved and entrained gases
1. Total release | ci "|1.056-2 | 9.72E-5 | 1.90E+1
2. Average diluted concentration- dur1ng
period uC1/m1 1.37E-11{1.27E-13
3. Percent of applicable limit MPCT 6.85E-6 | 6.34E-8
4. Percent Effluent Concentration Limit | % ECL.| 6.85E-6 | 6.34E-8
D. Gross alpha radioactivity
1. Total release Ci <LLD <LLD 5.00E+1
E. Volume of waste released (batch &
continuous, prior to dilution) liters | 6.83E+7 | 6.92E+7 | 5.00E+0
F. Volume of dilution water used during
period liters | 7.66E+11|7.67E+11 | 5.00E+0
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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 5.18E-5 3.12E-6 1.96E-5 <LLD
chromium-51 Ci <LLD <LLD <LLD <LLD
cobalt-58 Ci <LLD <LLD <LLD <LLD
cobalt-60 Ci <LLD <LLD <LLD <LLD
iodine-131 Ci <LLD <LLD <LLD <LLD
iron-55 Ci <LLD <LLD <LLD <LLD
iron-59 Ci <LLD <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 Ci <LLD <LLD <LLD <LLD
molybdenum-99 Ci <LLD <LLD <LLD <LLD
niobium-95 Ci <LLD <LLD <LLD <LLD
strontium-89 Ci <LLD <LLD <LLD <LLD
strontium-90 Ci <LLD <LLD <LLD <LLD
technetium-99m Ci <LLD <LLD <LLD <LLD
zinc-65 Ci <LLD <LLD <LLD <LLD
Zirconium-95 Ci <LLD <LLD <LLD <LLD
Total for period Ci 5.18E-5 3.12E-6 1.96-5 <LLD
2. Dissolved and entrained gases
xenon-133 Ci <LLD <LLD <LLD <LLD
xenon-135 Ci <LLD <LLD <LLD <LLD
Total for period Ci <LLD <LLD <LLD <LLD

LLD Lower Limit of Detection; see Table 2C.
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TABLE 2B (Continued)

LIQUID EFFLUENTS .

BATCH MODE
First Second Third Fourth
Radionuclides Released Unit Quarter Quarter Quarter Quarter
1. Fission and activation products > :
antimony-124 . Ci <LLD 1.25E-5 <LLD .<LLD
antimony-125 , Ci 1.38E-3 6.32E-4 2.03E-3 | 1.68E-4
barium-140 ' Ci <LLD <LLD <LLD - <LLD
cerium-141 Ci <LLD <LLD <LLD <LLD
cerium-144 Ci <LLD <LLD <LLD | . .<LLD
cesium-134 - Ci 9.49E-5 9.60E-5 3.78E-4 <LLD
cesium-137 Ci 5.75E-4 1.86E-4 1.02E-3 9.18E-5
chromium-51 Ci 1.62E-3 <LLD <LLD <LLD
cobalt-57 . Ci <LLD <LLD 1.44E-5 . <LLD
cobalt-58 e Ci 6.10E-4 2.26E-4 8.97E-4 | 9.30E-5
cobalt-60 N Ci 1.13E-4 3.98E-5 2.73E-3 9.39E-4
iodine-131 , Ci 6.70E-6 <LLD 1.01E-5 | . <LLD
jodine-133 Ci <LLD <LLD 6.98E-6 | . <LLD
iron-55 Ci <LLD 2.20E-4 3.36E-3 1.34E-3
iron-59 Ci 6.68E-5 <LLD <LLD <LLD
lanthanum-140 Ci <LLD <LLD <LLD <LLD
manganese-54 = Ci 8.03E-6 <LLD 1.91E-4 3.45E-5
molybdenum-99 . Ci <LLD <LLD <LLD - <LLD
niobium-95 Ci 9.18E-5 <LLD 1.64E-4 | 2.80E-6
niobium-97 Ci 8.12E-6 <LLD 6.06E-6 8.17E-6
silver-110m Ci 1.24E-5 3.07E-5 2.20E-4 9.17E-5
strontium-89 Ci <LLD .+ <LLD ~<LLD - <LLD
strontium-90 , Ci <LLD <LLD <LLD <LLD
strontium-92 - Ci <LLD <LLD <LLD - |. 9.07E-6
technetium-99m Ci <LLD <LLD <LLD <LLD
tin-113 : Ci <LLD _ <LLD <LLD - 1.63E-6
tin-117m Ci 2.09E-6 7.87E-6 <LLD <LLD
zinc-65 Ci <LLD <LLD <LLD <LLD
zirconium-95 Ci 3.44E-5 <LLD 4.46E-5 <LLD
Total for period Ci 4,.63E-3 1.45E-3 1.11E-2 2.78E-3
2. Dissolved and entrained gases
krypton-85 Ci 1.84E-1 <LLD 1.01E-2 <LLD
xenon-131m Ci 2.54E-3 <LLD <LLD <LLD
xenon-133 Ci 2.87E-3 <LLD 4.47E-4 9.72E-5
xenon-135 Ci 3.00E-6 <LLD 4.25E-6 <LLD
Total for period Ci 1.89E-1 <LLD 1.05E-2 9.72E-5

LLD Lower Limit of Detection; see Table 2C.
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S.0.N.G.S. 2 and 3
TABLE 2C

LIQUID EFFLUENTS-LOWER LIMIT OF DETECTION

CONTINUOUS MODE

Radionuclides

LLD (uCi/cc)

Fission and activation products

barium-140 2.70E-7
cerium-141 4.30E-8
cerium-144 1.70E-7
cesium-134 6.80E-8
cesium-137 5.90E-8
chromium-51 3.30E-7
cobalt-58 6.20E-8
cobalt-60 8.90E-8
jodine-131 5.70E-8
iron-55 1.00E-6
iron-59 1.40E-7
Tanthanum-140 4.90E-7
manganese-54 6.10E-8
molybdenum-99 5.60E-8
niobium-95 6.20E-8
strontium-89 5.00E-8
strontium-90 5.00E-8
technetium-99m 5.70E-8
zinc-65 1.50E-7
Zirconium-95 1.10E-7
. Dissolved and entrained gases
xenon-133 1.90E-7
xenon-135 8.90E-8
. gross alpha 1.00E-7
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TABLE 2C (Continued)

LIQUID EFFLUENTS-LOWER LIMIT OF DETECTION

BATCH MODE

Radionuclides

LLD (uCi/cc)

Fission and activation products

antimony-124

barium-140

.cerium-141

1
O~

cerium-144 -

cesium-134

chromium-51

cobalt-57

]
[oed RatiNood Bl

jodine-131

jodine-133

iron-55

iron-59

lanthanum-140

[=l[=]l[=l=][=]=] o] o] o] {o] o] =)

manganese-54

mmmrﬂmmrlnmmrnmmm

molybdenum-99

niobium-95

niobium-97 -

strontium-89

strontium-90

strontium-92

technetium-99m

tin-113

tin-117m

zinc-65

zirconium-95

=] =] ol o ol o]l on] o =] o | o] =] =] =] =] BN WOy =] NN
. . o | e o Jo Jo o o Jo Jo |

ol | wlw|N|w|olo|alx|N| ool alo| =l wl | of ol S| o] wl =
t

[=lf=][=][a]lle][e] o] (o] o] o] [a] [o
mmmmmr'nmmmmm

Dissolved and entrained gases

krypton-85

xenon-131m

xenon-133

xenon-135

gross alpha

1.00E-7
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TABLE 2D

LIQUID EFFLUENTS-RADIATION DOSES AT THE LIQUID SITE BOUNDARY

First Second Third Fourth

Unit Quarter | Quarter | Quarter | Quarter

Total body dose mrem | 4.09E-4 | 6.67E-5 | 9.85E-4 | 1.61E-4
Percent Applicable Limit % 1.36E-2 | 2.22E-3 | 3.28E-2 | 5.35E-3
Limiting organ dose mrem | 7.34E-4 | 2.04E-4 | 2.43E-3 | 7.20E-4
Percent Applicable Limit % 7.34E-3 | 2.04E-3 | 2.43E-2 | 7.20E-3
Limiting organ for period GI-LLI GI-LLI GI-LLI GI-LLI
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TABLE 2E . " .

LIQUID EFFLUENTS~-BATCH' RELEASE SUMMARY

12 month period

. Number of batch re]eéses: 177 releases
. Totafrtimé‘period for baféﬁ reiééses:}~"”“ 25565 minutes
. Maximum time period for a batch release: 485 minutes
. Avefage time period-for a batéh release: 144 minutes
. Minimum time period for a batch ré]ease: 25f minutes
. Average saltwater flow during batch releases: gpm

738000

SECTION D. PREVIOUS RADIOACTIVE EFFLUENT RELEASE

REPORT ADDENDUM

None.
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SECTION E. RADWASTE SHIPMENTS

TABLE 3
SOLID WASTE AND IRRADIATED FUEL SHIPMENT

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

12 month |[Estimated total
1. Type of waste Unit period error (%)
a. Spent resins, filter sludges, w N/A
evaporator bottoms o N/A N/A
b. Dry active waste (DAW), . m 1.33E+2
compactable and non-compactable ci 3 08E-1 3.00E+1
c. Irradiated components, control m’ N/A
rods Ci N/A N/A
d. Other m’ N/A
Ci N/A N/A

Note: Total curie content estimated.
(*) Material packaged in Type A or strong tight containers of various sizes.

N/A  No shipment made.
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2. Estimate of major nuclide composition (by type of waste)

a. not applicable % N/A

b. americium-241 % 3.23E-3
antimony-124 % 3.45E-1
antimony-125 % 1.04E+0
carbon-14 % 1.94E40
cerium-144 % 4.49E-2
cesium-134 % 7.70E-1
cesium-137 % 5.76E+0
chromium-51 % 1.07E+1
cobalt-57 % . 1.14E-1
cobalt-58 % 3.60E+1
cobalt-60 % 1.09E+1
curium-242 % 1.12E-3
curium-243/244 % 2.90E-3
iron-55 % 1.42E+1
iron-59 % 9.96E-1

. manganese-54 % 2.32E+0
nickel-63 % 1.01E+1
niobium-95 % 2.70E+0
plutonium-238 % 1.89E-3
plutonium-239/240 % 1.87E-3
plutonium-241 % 1.41E-1
strontium-90 % 1.77E-2
technetium-99 % 4.59E-3
tritium % 2.75E-1
uranium-233/234 % 2.80E-4
zirconium-95 % 1.60E+0

o\°

c. not applicable R

d. not applicable %
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A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)

3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
TAG Transport .
2 Truck/Flatbed Trailer EnviroCare, UT
Hitman Trucking Company .
6 * Truck/Flatbed Trailer EnviroCare, UT

SONGS maintains a contract with Duratek that provides volume reduction services. These
shipments were made from the Duratek processing facility to EnviroCare. The 6 shipments
made from this facility included waste from other generators. SCE's waste volume was a
small fraction of the total waste volume of these shipments.

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

C. DEWATERING

Number of Containers Solidification Agent

None N/A
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SECTION F. APPLICABLE LIMITS

Gaseous Effiuents - Applicable Limits

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

% Applicable Limit

where:

° Mpceff

where:

« % ECL

where:

o ECL

where:

Rel Rate

X/Q

MPC,

Rel Rate

X/Q

ECL,

Rel Rate) (X 100
P eff

total.curies released in each category and each quarter,
divided by the seconds in a quarter; the value in Sections

A.2, B.2, C.2 and D.2 of Table 1A, uCi/sec.

4.80E-6 sec/m’; the annual average atmospheric dispersion
defined in the Units 2&3 ODCM.

1

n F'

ju1 ‘MPC §

frattionallabpndance of the i*" radionuclide obtained by
dividing the'activity (curies) for each radionuclide, C,,
by the sum of all the isotopic activity, C,.

total number of radionuclides identified

"Maximum : Permissible Concentration (MPC) of the i{*

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

(Rel. Rate)’ (X/Q) (100)

Lef f

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

4.80E-6 sec/ﬁﬁ; the annual average atmospheric dispersion
defined in the Units 2&3 ODCM.

1
n F',
i ECL 4 - -

fractional abundance of the i*" radionuclide obtained by

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

‘total number of radionuclides identified

Effluent E&ﬁéentration Limit (ECL) of the i*" radionuclide

from 10 CFR 20 (20.1001-20.2402), Appendix B, Table 2,
Column ‘1. -
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Liquid Effluents - Applicable Limits

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

e % Applicable Limit = (Di1 Conc) (100)
MPC. ¢
where: Dil Conc = total curies released in each category and each quarter

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

_t
° Mpceff = 2 Fi
i=1 MPC
where: F; = fractional abundance of the i'" radionuclide obtained by

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

n = total number of radionuclides identified

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

e % ECL = (Di1_Conc) (100)
ECL¢f
where: Dil1 Conc = total curies released in each category and each quarter

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

. S
o ECLyy = Zn: Fy
i1 ECL
where: F, = fractional abundance of the i™ radionuclide obtained by

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

n = total number of radionuclides identified

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

Estimations of the error in reported values of gaseous and liquid effluents re]eases
have been made. .

Sources of error for gaseous effluents - batch releases are:

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

Sources of error for gaseous effluents - continuous releases are:

(1) fan flow rate

(2) sampling

(3) counting

(4) calibration

(5) differential pressure drop

Sources of error for liquid effluents - batch releases are:

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

Sources of error for liquid effluents - continuous releases are:

(1) dilution flow rate
(2) sampling

(3) counting

(84) calibration

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

Total Error

f
-
Q
—
-+
N
+
Q
w N
-+
ql\)

where: o, Error associated with each component.
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SECTION H. 10 CFR 50 APPENDIX I REQUIREMENTS

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

(1) Liquid Effluents - Whole Body

(2) Liquid Effluents - Organ

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

(5) Noble Gases - Beta

(6) Direct Radiation

The doses for categories 1 and 2 were calculated using the methodology of the ODCM;
these data are also presented in Table 2D. Categories 3, 4, and 5 were calculated
utilizing RETDAS (Radiocactive Effluent Tracking and Dose Assessment Software),
Regulatory Guide 1.109 methodology, and concurrent meteorology. Table 1E of gaseous
effluents previously presented, however, lists data similar to categories 3, 4 and
5 using methods described in the ODCM and the historical meteorology (X/Q). Category
6 presents direct dose data measured by TLD dosimeters. Each portion of each category
is footnoted to briefly describe each maximum individual dose presented.

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

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

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

. Dose * (millirems)

First Second Third Fourth
SOURCE Quarter Quarter Quarter Quarter Year
LIQUID EFFLUENTS 1) 2) 3) 4) 5)
Whole Body 4.09E-4 6.67E-5 9.85E-4 1.61E-4 1.62E-3
6) 7)° 8) 9) 10)
Organ - 7.34E-4 2.04E-4 - | - 2.43E-3 7.20E-4 4.09E-3
AIRBORNE EFFLUENTS 11) 12) 13) 14) 15)
Tritium, Iodines,
and Particulates 5.33E-2 | 4.15E-4 | 3.35E-4 5.46E-4 5.35E-2
NOBLE GASES =** 16) 17) 18) 19) 20)
Gamma 3.18E-2 4.20E-3 2.69E-3 6.68E-3 4.49E-2
21) 22) 23) 24) 25)
Beta 5.22E-2 9.14E-3 | 8.00E-3 1.90E-2 8.83E-2
26) 27) | 28) 29) 30)
DIRECT RADIATION 9.41E-2 1.10E-1 | '7.93E-2 1.28E-1 4.12€-1

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

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

1. This value was calculated using the hethodofogy of the ObCM.

2. This value was calculated using fhe,methodonQy of the ODCM.

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

4. This value was calculated using thé methodology 6f the ODCM.

5. This value was calculated using the methodology of the‘ODCM.
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This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose
primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose
primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose
primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose
primarily by the saltwater fish pathway.

This value was calculated using the methodology of the ODCM; the GI-LLI received the maximum dose
primarily by the saltwater fish pathway.

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

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

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

The maximum organ dose was to

an adult's thyroid and was located in the NE sector. This

calculated using the assumptions of USNRC Regulatory Guide 1.109.

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

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

boundary, and calculated using

the assumptions of the USNRC Regulatory Guide 1.109.

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

boundary, and calculated using

the assumptions of the USNRC Regulatory Guide 1.109.

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

boundary, and calculated using

the assumptions of the USNRC Regulatory Guide 1.109.

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

boundary, and calculated using

the assumptions of the USNRC Regulatory Guide 1.109.

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

boundary, and calculated using

The maximum air dose for beta
boundary, and calculated using

The maximum air dose for beta
boundary, and calculated using

The maximum air dose for beta
boundary, and calculated using

The maximum air dose for beta
boundary, and calculated using

the assumptions of the USNRC Regulatory Guide 1.109.

radiation was located in the NNE sector, at the exclusion
the assumptions of the USNRC Regulatory Guide 1.109.

radiation was located in the NNW sector, at the exclusion
the assumptions of the USNRC Regulatory Guide 1.109.

radiation was located in the NNE sector, at the exclusion
the assumptions of the USNRC Regulatory Guide 1.109.

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

Measurements were made
prorated to 300 hours
sector.

‘Measurements were made

prorated to 300 hours
sector.

Measurements were made
prorated to 300 hours
sector.

Measurements were made
prorated to 300 hours
sector.

Measurements were made

. prorated to 300 hours

using TLD dosimeters; values are presented as site wide dose and are
per year; highest dose was measured at the Site Boundary in the W

using TLD dosimeters; values are presented as site wide dose and are
per year; highest dose was measured at the Site Boundary in the W

using TLD dosimeters; values are presented as site wide dose and are
per year; highest dose was measured at the Site Boundary in the W

using TLD dosimeters; values are presented as site wide dose and are

‘per year; highest dose ‘was measured at the Site Boundary in the W

using TLD dosimeters; values are presented as site wide dose and are
per year; highest dose was measured at the Site Boundary in the W

sector.
TABLE 2
Percent Applicable Limit
First Second Third Fourth
SOURCE Quarter Quarter Quarter Quarter Year
LIQUID EFFLUENTS
Whole Body 1.366-2 | 2.226-3 | 3.286-2 | 5.35E-3 | 2.70E-2
Organ 7.30E-3 | 2.08E-3 | 2.43E-2 7.20E-3 | 2.04E-2
AIRBORNE EFFLUENTS
Tritium, Iodines, 1 .
and Particulates 3.56E-1 2.76E-3 2.23E-3 3.64E-3 1,78E-1
NOBLE GASES
Gamma 3.186-1 | 4.20E-2° | 2.69E-2 6.68E-2 | 2.24E-1
Beta 2.61E-1 | 4.57e-2 | 4.00E-2 9.50E-2 | 2.21E-1
NOTE: Direct Radiation is not specifically addressed in the Applicable Limits.
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SECTION I. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

On February 28, 2003, Revision 38 to the Units 2/3 Offsite Dose Calculation Manual (ODCM)
was adopted and published. This change incorporated the following:

1. Updates related to the recent Land Use Census

2. Addition of a note explaining that Soil and Kelp sample locations are not required
by the Technical Specifications, and

3. Corrected a typographical error from a previous revision.

Neither change required an Effluent/ODCM Evaluation.

Minor format changes, correction of typographical errors, and removal of previously blank
pages have been made and are described in the attached List of Affected Pages. Per NRC
Generic Letter 89-01, no safety reviews were required or performed for editorial changes or
changes made to reflect actual plant operation.

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

Throughout the document, change bars are marked in one of four ways as follows:
A Addition
D Deletion
F  Editorial/Format change
R

Revision

The following is a complete list of the changes:

oLD NEW CHANGE REASON
Table of Updated page numbers throughout document as a result of removing blank F
Contents pages and adding new Ri Table.
Section 2 Updated page numbers as a result of removing blank pages and adding new Ri F
Table.
2-31 2-31 Updated CLF due to Land Use Census Update R
2-39 Added a new page in Table 2-8 to include the Rec Bldg staff in Sector Q A

due to the Land Use Census Update

2-41 2-42 Updated Dose Parameters in Table 2-9, Outage Workers due to the Land Use R
Census Update

5-18 5-18 Added note: "Soil Samples are not required by Technical Specifications” A

5-19 5-19 Corrected Direction for SONGS Garden from NW to NNW. F

5-20 5-20 Added note: “Kelp Samples are not required by Technical Specifications". A

6-9 Corrected a typographical error in the unplanned releases reporting F
reguirements.
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SECTION J. CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

There were no changes to the Units.2&3 Radioactive Waste Treatment Systems
during the reporting period, January 1, 2003 to December 31, 2003.
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SECTION K. MISCELLANEQUS

Late Surveillance on Turbine Plant Sump (TPS) Sample Compositor, 2(3)APC5887

On 7/31/03 the daily surveillance on TPS sample compositor, 2(3)APC5887, was
performed satisfactorily, but approximately 2 hours late due to inadequate
supervisory direction. This surveillance involved ensuring proper operability
of the compositor. There were no dose consequences to a member of the public.
This event is documented in AR030701613.

Unit 3 Condenser Air Ejector (CAE) Missed Particulate and lodine (P&I) Sample

From 5/27/03 at 2000 to 5/28/03 at 0955 continuous P&I samples were not
obtained via an auxiliary sampling device on the Unit 3 CAE. A failed component
on the condenser caused excessively high process flow rates and water in the
sample lines. This made any sample non-isokinetic and non representative.
Additionally, while attempting to clear the lines and obtain a sample, the
filter was not reinstalled, causing the subsequent sample to be missed. Review
of previous and subsequent sample results were <MDA. A separate noble gas
monitor on this flow path was in service during this time period and also
showed no activity. There were no dose consequences to the public as a result
of this event. This event is documented in ARs 030600245 and 030501361.

Excessive Leakage Discovered on Wide Range Gas Monitor (WRGM) 3RT-7870

On 2/3/03, skid leakage was found on 3RT-7870, the condenser air ejector
monitor. Tests showed approximately 43% inleakage for the entire sample skid,
including downstream of the sample collection filters. Conservative
calculations indicated that samples obtained during the period of inleakage
could not have resulted in failure to meet the ODCM required LLDs for both P&I
and noble gas isotopes. Additionally, a separate noble gas monitor, 3RT-7818,
was in service monitoring the condenser air ejector. A periodic pressure test
is now performed on all WRGMs to verify integrity. Air ejector samples taken
since the repairs have been <MDA. There were no dose consequences to the public
as a result of this event. This event is documented in AR 030200264.
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EFFLUENT RADIATION MONITORS OUT: OF SERVICE GREATER THAN 30 DAYS

January 1, 2003 - December 31, 2003

S.0.N.G.S. 2

Monitor " Inoperability Inoperability Explanation
Period . Cause
2RT-7870 04/17/00 - present Inopgrab]é‘pro;gss Design deficiency causes process

Condenser Air
Ejector Process
Flow Monitor

flow measuring
device whenever
vacuum pump is
running.

flow instrument to be inoperable
while the vacuum pump is running.
Substitute fiow value is
automatically inserted whenever
the vacuum pump is running as high
flow values are not sensed. Flow
monitor works properly during
normal operations. This event is
documented in ARs 000101252 and
000400960.

2RT-7865

Plant Vent Stack
(Containment
Purge)
Particulate and
Iodine Sampler

02/12/03 - 04/22/03

Heat trace erratic
operability

Heat trace exhibited erratic
behavior. For very short time
periods temperature would be below
limit before returning to normal
band. The cause for the erratic
behavior could not be identified
and has not recurred. This event
is documented in AR 030201007.

2RT-7821
Turbine Plant
Sump Monitor

10/5/03 - 01/09/04

Low sample flow

System required piping replacement
to resolve pipe blockage. During
this time period Unit 2 TPS was

Jrouted to Unit 3 TPS. This event

is documented in AR 031101279.
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EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 30 DAYS
January 1, 2003 - December 31, 2003

S.0.N.G.S. 3
Monitor Inoperability Inoperability Explanation
Period Cause
3RT-7870 04/17/00 - present Inoperable process |Design deficiency causes process

Condenser Air
Ejector Process
Flow Monitor

flow measuring
device whenever
vacuum pump is
running.

flow instrument to be inoperable
while the vacuum pump is running.
Substitute flow value is
automatically inserted whenever
the vacuum pump is running as high
flow values are not sensed. Flow
monitor works properly during
normal operations. This event is
documented in ARs 000101252 and
000400960.

3RT-7817
BPS/FFCPD
Discharge Monitor

06/04/02 - 03/25/03

02/01/03 - 03/24/03

Failure due to low
sample flow.

Inoperable flow
totalizer

Monitor has had low sampie flow
problems since installation. The
piping was replaced in 2000 with
marginal improvement. The long
lengths of pipe and low motive
force were the cause of this
problem. Corrective actions
installed include a simplified
piping design. This event is
documented in ARs 010600960 and
020701020.

Monitor inoperable due to
erroneous signal from flow
totalizer. Investigation revealed
plugged sensor lines on the flow
transmitter which were cleared.
This event is documented in AR
030200042.

-66-




ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
S.0.N.G.S. 2 and 3

SECTION L. S.0.N.G.S. 2 and 3 CONCLUSIONS

Gaseous releases totaled 1.46E+2 curies of which noble gases were 1.15E+42
curies, iodines were 1.88E-2 curies, particulates were 6.41E-4 curies, and
tritium was 3.15E+1 curies.

The radiation doses from gaseous releases were: (a) gamma air dose: 4.49E-2
mrad at the site boundary, (b) beta air dose: ‘8.83E-2 mrad at the site
boundary, (c) organ dose: 5.35E-2 mrem at the nearest receptor.

Liquid releases totaled 6.61E+2 curies of which particulates and iodines were
2.00E-2 curies, tritium was 6.61E+2 curies, and noble gases were 2.00E-1
~ curies.

The radiation doses from liquid releases were: (a) total body: 1.62E-3 mrem,
(b) limiting organ: 4.09E-3 mrem.

The radioactive releases and resulting doses generated from Units 2 and 3 were
below the Applicable Limits for both gaseous and 1iquid effluents.
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A.

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

COMMON

COMMON _RADWASTE SHIPMENTS

TABLE 3

SOLID WASTE AND IRRADIATED FUEL SHIPMENT

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

. . Estimated
1. - Type of waste “Unit |12 month perioditotal error (%)
LA Spent resins, filter m’ N/A
~sludges, evaporator bottoms Ci N/A N/A
b. Dry active waste (DAW), m 5.68E+1 o
compactable and non-
compactable * Ci - 6.38E-2 3.00E+1
= N/A |
c. Irradiated components — .
: Ci - N/A - N/A
: _m /A
d. Other (filters) -
Ci N/A N/A

Note: Total curie content estimated.

(*)  Material packaged in strong tight containers of various sizes.

‘N/A  No shipment made.
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COMMON

2. Estimate of major nuclide composition (by type of waste)

a. not applicable % N/A
b. americium-241 % 7.61E-2
antimony-125 % 2.16E-1
carbon-14 % 3.70E-1
cerium-144 % 6.81E-2
cesium-134 % 1.51E+0
cesium-137 % 4.76E+0
cobalt-57 % 3.92E-2
cobalt-58 % 2.79E+0
cobalt-60 % 6.35E+1
curium-242 % 3.39E-3
curium-243/244 % 3.00E-2
iron-55 % 1.66E+1
manganese-54 % 5.83E-1
neptunium-237 % 1.35E-1
nickel-63 % 6.01E+0
niobium-95 % 2.18E-1
plutonium-238 % 9,27E-2
plutonium-239/240 % 3.19E-2
plutonium-241 % 1.46E+0
plutonium-242 % 8.94E-6
ruthenium-103 % 3.52E-2
silver-110m % 8.30E-2
strontium-90 % 4,72E-1
technetium-99 % 2.57E-2
tin-113 % 6.91E-2
tritium % 4.48E-2
uranium-233/234 % 1.97E-4
uranium-235 % 6.37E-1
uranium-238 % 6.09E-5
zinc-65 % 2.30E-4
Zirconium-95 % 1.57€-1
c. not applicable % N/A
d. not applicable % N/A
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COMMON
A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)
3. - Solid Waste Disposition (S.0.N.G.S. 1, 2, and 3)
Number of Shipments Mode ofiTranSportation ' Destination
T.A.G. Transport :
3 Truck/Trailer EnviroCare, UT
B. . -IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of franébortétion Destination
None No shipments were made 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
None.
REFERENCES:

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

2. Units 2 and 3 License Controlled Specifications, section 5.0.103.2.2.
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COMMON
COMMON 40 CFR 190 REQUIREMENTS

Table 1 below presents the annual site-wide doses and percent of ODCM Specification
limits to members of the public. These values were calculated utilizing doses
resulting from 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 4.36E-1

b. Percent ODCM Specification Limit % 1.74E+0
2. Limiting Organ

a. Organ Dose (Liver) mrem 4.99E-2

b. Percent ODCM Specification Limit % 2.00E-1
3. Thyroid

a. Thyroid Dose mrem 3.56E-2

b. Percent ODCM Specification Limit % 4.75E-2
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COMMON CONCLUSTONS

Gaseous releases from S.0.N.G.S. i; Z’and'3 fdta]ed 1.47E+2 curies of which
noble gases were 1.15E+2 curies, iodines were 1.88E-2 curies, particulates were
- 6.41E-4 curies, and tritium was 3.20E+1 curies.

Liquid releases from S.0.N.G.S. 1, 2 and 3 totaled 6.61E+2 curies of which
particulates and iodines were 2.15E-2 cur1es, tritium was 6.61E+2 curies, and
noble gases were 2.00E-1 curies. .-

Radioactive releases and resulting doses generated from S.0.N.G.S. 1, 2 and 3
were below the Applicable Limits for both gaseous and liquid effluents.

S.0.N.G.S. 1, 2 and 3 made 52 radwaste shipments to Envirocare, UT. Total
volume was 8.29E+2 cubic meters containing 1.10E+1 curies of radioactivity.

Meteoro]og1¢a1 conditions during the year were typical for S.0.N.G.S.
Meteorological dispersion was good 34% of the time, fair 39% of the time and
poor 27% of the time. :

The net result from the analysis of these effluent releases indicates that the
operation of S.0.N.G.S. 1, 2 and 3 has met all the requirements of the
applicable regulations and therefore has not resulted in any detrimental
effects to a member of the public.
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APPENDIX A

GASEQUS EFFLUENTS - APPLICABLE LIMITS

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

Table 1E Tists the air doses as calculated using the historical X/Q. The air
dose due to noble gases released in gaseous effluents from S.0.N.G.S. (per
reactor) to areas at and beyond the site boundary shall be limited to the
following values:

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

10 mrad for beta radiation.

INIA

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

20 mrad for beta radiation.

A IA

The dose to a Member of the Public from iodines, tritium, and all radionuclides
in particulate form with half-lives greater than eight days in gaseous
effluents released from S.0.N.G.S. (per reactor) to areas at and beyond the
site boundary shall be limited to the following values:

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

2. During any calendar year: < 15 mrem to any organ.
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COMMON
APPENDIX A {Continued)

LIQUID EFFLUENTS - APPLICABLE LIMITS

Table 2A 1ists the total curies released, the diluted concentration, and
percent of the applicable 1imit. The percent of applicable 1imit compares the
diluted concentration of radioactive material released to the concentrations
specified in 10 CFR 20, Appendix B, Table II, Column 2 for radionuclides other
than dissolved or entrained gases. For dissolved or entrained noble gases, the
concentration is limited to 2.00E-4 uCi/ml.

Table 2D lists doses due to liquid releases. The dose commitment to a Member
of the Public from radioactive materials in Tiquid effluents released from
S.0.N.G.S. (per reactor) to unrestricted areas shall be limited to the
following values:

1. During any calendar quarter: < 1.5 mrem to the total body and
< 5 mrem to any organ.

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

The meteorology of the San Onofre Nuclear Generating Station for each of the four
quarters, 2003 is described in this section. Meteorological measurements have been
made according to the guidance provided in USNRC Reguiatory Guide 1.23, "Onsite
Meteorological Programs.” A summary report of the meteorological measurements taken
during each calendar quarter are presented in Table 4A as joint frequency distribution
(JFD) of wind direction and wind speed by atmospheric stability class.

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

Table 4A 1lists the joint frequency distribution for each quarter, 2003. Each page
of Table 4A represents the data for the individual stability classes: A, B, C, D, E,
F, and G. The last page of each section is the JFD for all the stability classes.
The wind speeds have been measured at the 10-meter level, and the stability classes
are defined by the temperature differential between the 10-meter and 40-meter levels.
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

January - March
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03010100-03033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND . .22-. .51~  .76- .1.)}- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.
DIR .50 .75 1.0 7.0 10.0 13.0 -18.

N
o
o
.

o

- >18 TOTAL

N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSH
SH
HSH
W
WNW
NW
NNW

.
ONHFOODOODOOO
—t
—
NN OO OO0

=

ocooMmOWm
=D

oM
NN

_ 0 O W
—t

olccoccocococoooooocoe
clocoocococoocococoococoococococoo
~looooroocococococooooo

—
ooocomowmrmooooomo ojn
SlocoNwooocouroomwrmkN
ojlorwococoococococoo0cocoo
olcoocoocoocoococococoocoooo
olccocccooococoococooo[orn
olocooocoocoocoocoococooocooo

TOTALS 56 182 145

w

NUMBER OF CALMS
TOTAL HOURS FOR THE PERIOD

NUMBER OF VALID HOURS
NUMBER OF INVALID HOURS

-
w
o

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

WIND .22- .51- .76-  1.1- 1.6- 2.1-. 3. - 7.1- 10.1- 13.1- >18

5.
DIR .50 .75 1.0 1. 2. 3.0 5.0 7. 10.0 13.0 18.0

TOTAL

N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSH
SW
WSH
W
WNW
NW
NNW

QOOOOOOOOOOOOOOCO

’ b
NMNOOOHOHFOFFRNOOOOOOO|OW
[elleNeoRoNeoNolololloloNoloNeRoNo N
OO0 0O O0OO0COO0OO0OO0O0O0OO0O0
OO OO0 O OO0 OCOO0O0OO0ODOOOO
(el looleoleNoelololoRolololNololollolol

TOTALS

(-
[

w

NMOOWONWMNOUMTAOANR OO -=O

NUMBER OF VALID HOURS
NUMBER OF INVALID HOURS

w
o~

NUMBER OF CALMS
TOTAL HOURS FOR THE PERIOD
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

January - March
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03010100-03033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22-  .51- .76~ 1.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 0 0 0 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 1 0 0 0 0 0 1
NE 0 0 0 0 0 0 1 1 0 0 0 0 2
ENE 0 0 0 0 0 0 1 2 0 0 0 0 3
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 1 0 0 0 0 0 0 1
SE 0 0 0 0 0 1 2 1 0 0 0 0 4
SSE 0 0 0 1 0 6 4 4 1 0 0 0 16
S 0 0 0 0 3 4 4 2 1 0 0 0 14
SSW 0 0 0 2 0 3 1 0 0 0 0 0 6
SW 0 0 0 2 2 0 0 0 0 0 0 0 4
WSHW 0 0 0 1 3 0 1 0 0 0 0 0 5
W 0 0 0 0 2 0 0 0 0 0 0 0 2
WNW 0 0 0 0 1 2 1 1 0 0 0 0 5
NW 0 0 0 0 1 0 1 0 0 0 0 o 2
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 b 12 17 17 11 2 0 0 0 65
NUMBER OF VALID HOURS 65 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIQD 65

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

WIND .22- .51- .76- 1.1- 1l.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- =>18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 1 3 5 3 3 0 0 0 0 o 15
NNE 0 0 3 1 6 5 2 3 0 0 0 20
NE 0 0 0 0 1 1 1 1 0 0 1 0 5
ENE 0 0 0 2 1 1 2 0 4 2 1 0 13
E 0 0 0 1 1 5 5 1 0 0 0 0 13
ESE 0 1 1 0 4 9 12 4 0 2 0 0 33
SE 0 0 0 2 4 16 39 11 6 1 0 0 79
SSE 0 0 0 4 5 10 10 4 5 5 2 0 45
S 0 0 1 4 2 9 5 4 3 1 0 0 29
SSH 0 0 0 5 2 2 1 1 0 0 0 0 11
SW 0 0 1 4 6 0 3 4 0 0 0 0 18
WSW 0 0 0 2 6 1 5 5 3 0 0 0 22
W 0 0 0 4 4 4 7 12 3 0 0 0 34
WNW 0 0 0 4 3 12 6 1 6 0 0 0 32
NW 0 1 1 4 5 13 10 3 1 0 0 0 38
NNW 0 0 0 2 4 5 4 0 0 0 0 0 15
TOTALS 0 2 5 44 54 9/ 118 53 34 11 4 0 422
NUMBER OF VALID HOURS 422 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 422
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METEOROLOGY

January - March
TABLE 4A°

SITE: SAN ONOFRE .
PERIOD OF RECORD 03010100-03033123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL E.
SLIGHTLY STABLE (-0.5 < DT/DZ < 1.5 °C/100 METERS)
WIND - w22-  .51- .76~ 1.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 . .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 -18.0 ,
N - 0 0 2 5 11 6 .+ 4 2 0 0 0 0 30
NNE 0 0 1 1 11 4 .10 4 1 0 0 0 42
NE 0 0 3 2 5 2 3 4 0 0 0 0 19
ENE 0 0 2 7 2 5 4 9 2 0 0 0 31
E 0 0 0 4 4 6 1 2 1 0 0 0 18
ESE 0 0 0 2 4 5 3 1 0 0 0 0 15
SE 0 0 0 0 4 4 4 0 0 0 0 0 12
SSE 0 1 0 2 4 4 2 0 0 0 0 0 13
S 0 0 0 3 0 1 0 0 0 0 0 0 4
SSW 0 0 2 3 2 4 0 0 0 0 0 0 11
SH. 0 0 0 4 2 0 2 0 0 0 0 0 8
WSW 0 0 0 1 5 0 0 0 0 0 0 0 6
W 0 0 3 8 8 7 2 1 0 0 0 0 29
WNW 0 0 1 4 1 4 8 0 0 0 0 0 18
NW 0 0 1 4 1 7 6 1 0 0 0 0 20
NNW 0 0 1 4 6 6 3 0 0 0 0 0 20
TOTALS 0 1 16 64 70 65 52 24 4 0 0 0 296 -
NUMBER OF VALID HOURS 296 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 296
PASQUILL F - :
MODERATELY STABLE (1.5 < DT/DZ <.4.0 °C/100 METERS)
WIND .22- + .b1- .76~ 1.,1- 1.6- 2.1- 3.1- b5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 :
N 0 0 0 5 14 16 13 0 0 0 0 0 48
NNE 0 0 1 23 52 - 45 s 7 1 0 0 0 0 129
NE 0 0 4 7 8 13 1 1 0 0 0 0 34
ENE 0 0 2 7 8 5 0 0 0 0 0 0 22
t 0 1 0 1 4 0 1 0 0 0 0 0 7
ESE 0 0 1 2 3 4 3 0 0 0 0 0 13
SE 0 0 2 3 5 2 2 1 -~ 0 0 0 0 15°
SSE 0 0 1 1 3 1 1 0 0 0 0 0 7
S 0 0 1 2 4 1 3 0 0 0 0 0 11
SSH 0 1 1 0 1 0 1 0 0 0 0 0 4
SH 0 0 2 3 4 0 0 0 0 0 0 0 9
HSW 0 0 2 2 2 1 0 0 0 0 0 0 7
H 0 0 1 2 4 1 1 0 0 0 0 0 9
WNW 0 0 2 4 7 2 b 0 0 0 0 0 20
NW 0 1 1 2 3 3 2 0 0 0 0 0 12
NNW 0 0 4 3 10 4 .. 2 0 0 0 0 0 23
TOTALS 0 3 25 67 132 98 42 3 0 0 0 0 370
NUMBER OF VALID HOURS 370 NUMBER OF CALMS o 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE® PERIOD 370
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METEOROLOGY

January - March
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03010100-03033123
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22- .51-  .76- 1.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- =>18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 - :
N 0 0 2 3 2 15 27 0 0 0 0 0 49
NNE 0 0 1 3 19 148 144 4 0 0 0 0 319
NE 0 0 1 8 9 11 6 1 0 0 0 0 36
ENE 0 0 1 10 8 4 2 0 0 0 0 0 25
E 0 0 0 4 2 2 3 0 0 0 0 0 11
ESE 0 0 0 2 1 0 0 0 0 0 0 0 3
SE 0 0 1 1 2 1 0 0 0 0 0 0 5
SSE 0 0 0 2 3 3 2 0 0 0 0 0 10
S 0 0 0 1 0 1 1 0 0 0 0 0 3
SSH 0 0 0 2 1 0 1 0 ] 0 0 0 4
SHW 0 0 0 2 3 2 3 0 0 0 0 0 10
WSW 0 0 0 6 1 2 1 0 0 0 0 0 10
W 0 0 0 2 3 3 1 0 0 0 0 0 9
WNW 0 0 1 1 3 6 3 0 0 0 0 0 14
NW 0 2 0 4 0 3 3 0 0 0 0 0 12
NNW 0 1 1 3 3 4 4 0 0 0 0 0 16
TOTALS 0 3 8 54 60 205 201 5 0 0 0 0 536
NUMBER OF VALID HOURS 536 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 536

ALL STABILITY CLASSES, ALL DT/DZ

WIND SPEED" (M/S) AT 10 METER LEVEL
WIND .22-  .51-  .76- 1.1- 1.6~ 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- =>18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0
N 0 0 5 16 32 40 47 4 0 0 0 0 144
NNE 0 0 3 40 83 203 168 12 4 0 0 0 513
NE 0 0 8 20 23 28 13 11 0 0 1 0 104
ENE 0 0 5 26 19 15 9 12 6 2 1 0 95
E 0 1 0 10 11 13 10 3 1 0 0 0 49’
ESE. 0 1 2 6 12 20 20 5 0 2 0 0 68
SE 0 0 3 6 16 25 57 14 6 1 0 0 128
SSE 0 1 1 10 16 26 36 17 6 5 2 o 120
S 0 0 2 13 13 29 25 7 4 1 0 0 94
SSHW 0 1 3 16 14 33 5 1 0 0 0 0 73
SH 0 0 3 15 35 32 15 5 0 0 0 0 105
WSH 0 0 3 14 32 51 30 5 3 0 0 0 138
W 0 0 4 17 34 73 61 17 3 0 0 0 209
WNW 0 0 4 13 17 41 52 19 13 0 0 0 159
NW. 0 4 3 14 10 26 23 4 2 0 0 0 86
NNW 0 1 6 12 23 19 14 0 0 0 0 0 75
TOTALS 0 9 55 248 390 674 585 136 48 11 4 0 2160
NUMBER OF VALID HOURS 2160 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2160
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METEOROLOGY:
April - June
TABLE: 4A

SITE: SAN ONOFRE-
PERIOD OF RECORD 03040100-03063023
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND - .22-  .51-  .76- 1.1- 1.6- 2.1-: .3.1- ..b.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 . 5.0 7.0 10.0 13.0 " 18.0

N 0 0 0 0 0 0 0 . 0 0 0 0 0 0
NNE 0 0 0 1 1 0 0 0 0 0 0 0 2
NE 0. 0 0 0 0 1 0 0 0 0 0 0 1
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 : 0 0 0 0 0 0 0
ESE 0 0 0 0 1 0 0 0 ] 0 0 0 1
SE 0 0 0 1 0 2 2 0 0 0 0 0 5
SSE 0 0 0 1 1 6 25 - 4 1 0 0 0 38
S 0 ] 0 0 4 15 47 . 13 0 0 0 0 79
SSW 0 0 0 1 4 19 29 3 0 0 0 0 56
SW 0 0 0 1 17 61 - 53 - 0 0 0 0 0 132
WSW 0 0 0 2 18 82 81 . 2 0 0 0 0 185
W 0 0 0 2 5 50 78 10 0 0 0 0 145
WNW 0 0 0 0 1 5 : 32 8 0 0 0 0 46
NW 0 0 0 0 0 0 1 1 0 0 0 0 2
NNW 0 0 0 1 0 0 0 0 0 0 0 0 1
TOTALS 0 0 0 10 52 241 348 41 1 0 0 0 693
NUMBER OF VALID HOURS 693 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 693

PASQUILL B

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

WIND .22-  .51- .76-- 1l.1- 1.6- 2.1- .3.1- 5.1- 7.1- 10.1-- 13.1- >18 TOTAL "
DIR = .50 .75 1.0 1.5 2.0 3.0 5.0. 7.0 10.0 13.0 18.0 o

N 0 0 0 0 0 0 - 0 0 0 0 0 0 0
NNE 0 0 0 0 0 . 0 0 0 0 o 0 0 0
NE 0 0 0 0 0 0. 0 0 0 0 0 0 0-
ENE 0 0 0 0 0 0 0: 0 0 0 0 0 0
E 0 0 0 0 0 1 0:: 0 0 0 0 0 1
ESE 0 0 0 0 0 0. 0 . 0 0. 0 0 0 0
SE 0 0 0 0 0 2 . 1 0 0 0o 0 0 3
SSE 0 0 0 ] 1. 2 6 ¢+ 2 0 0 0 0 11
S 0 0 0 0 2 4 7 4 0 0 0 0 17
SSH 0 0 0. 3 1 2 . 4 1 0 0 0 0 11
SW 0 0. 0" 1. 6 6 5 o 0 0 0 0 18
WSW 0 0 0 . 3 - 2 . 3 1 1 0 - 0 0 0 10
W 0 0 0 0 3 3 0 2 0 0 0 0 8
WNW 0 0 0 0. 1. 5 . 5 0 0 . 0 0 0 1
NW 0 0 0. 0 0 0 1 0 0 0. 0 0 1
NNW 0 0" 0 0 0 0"~ 0. 0 0 0 . 0" 0 0
TOTALS 0 0 0 7 16 28 30 10 0 0 0 0 91
NUMBER OF VALID -HOURS 91 NUMBER OF CALMS ' -0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 91
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

April - June
TABLE 4A
SITE: SAN ONOFRE -

PERIOD OF RECORD 03040100-03063023
WIND SPEED (M/S) AT 10 METER LEVEL '

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

WIND .22-  (51- .76~ 1l.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 0 0 0 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 1 0 0 0 0 0 1
SE 0 0 0 0 0 4 1 1 1 0 0 0 7
SSE 0 0 0 0 1 6 8 2 1 2 0 0 20
S 0 0 0 2 1 7 12 1 2 0 0 0 25
SSH 0 0 0 2 2 8 9 3 0 0 0 0 24
SW 0 0 1 1 3 5 2 0 0 0 0 0 12
WSW 0 0 0 1 1 6 1 0 0 0 0 0 9
W 0 0 0 2 4 6 1 0 0 0 0 0 13
WNW 0 0 0 0 0 6 8 1 0 0 0 0 15
NW 0 0 0 3 0 2 0 1 0 0 0 0 6
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 1 11 12 50 43 9 4 2 0 0 132
NUMBER OF VALID HOURS 132 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 132

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

WIND .22-  .51- .76~ 1l.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- =>18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 1 2 5 9 4 0 0 0 0 0 0 21
NNE 0 1 2 11 12 10 2 0 0 0 0 0 38
NE 0 0 0 4 3 1 0 0 0 0 0 0 8
ENE 0 1 2 3 5 1 0 0 0 0 0 0 12
E 0 0 1 4 9 5 3 0 0 0 0 0 22
ESE 0 0 1 6 10 17 12 1 0 0 0 0 47
SE 0 0 4 10 16 43 43 14 2 0 0 0 132
SSE 0 0 2 7 16 45 43 8 1 0 0 0 122
S 0 0 3 10 15 36 25 4 0 ] 0 0 93
SSW 0 1 4 8 16 23 13 2 0 0 0 0 67
SW 0 0 4 10 8 12 10 1 0 0 0 0 45
WSW 0 1 5 11 5 14 2 6 0 0 0 0 44
W 0 0 4 15 7 6 14 8 2 0 0 0 56
WNW 0 0 1 5 7 10 13 7 1 0 0 0 44
NW - 0 0 3 6 8 13 8 0 0 0 0 0 38
NNW 0 0 3 9 9 12 6 1 0 0 0 0 40
TOTALS 0 5 41 124 155 252 194 52 6 0 0 0 829
NUMBER OF VALID HOURS 829 NUMBER OF CALMS 0

NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 829
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ANNUAL RADIOACTIVE EFFLUENT: RELEASE REPORT (2003)
METEOROLOGY

April - June
TABLE ‘4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03040100-03063023
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22-  .51- .76- 1.1- 1l.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 ‘5.0 7.0 .10.0 13.0 18.0

N 0 1 1 8 8 6 1 0 ] 0 0 0 25
NNE 0 0 0 6 1 14 1 0 0 0 0 0 32
NE 0 1 0 4 2 2 0 0 0 0 0 0 9
ENE 0 0 0 2 1 8 ! 0 0 0 0 0 0 11
E 0 0 0 3 4 3 0 0 0 0 0 0 10
ESE 0 0 0 2 1 2 1 0 0 0 0 0 6
SE 0 . 0 0 0 1 2 2 1 0 0 0 0 6
SSE 0 0 0 1 4 3 0 0 0 0 0 0 8
S 0 0 0 2 0 3 - 0 0 0 ] 0 0 5
SSW 0 0 0 0 1 1 1 0 0 0 0 0 3
SW 0 0 0 2 0 0 0 0 0 0 0 0 2
WSW 0 0 0 0 1 1 0 0 0 0 0 0 2
W 0 0 0 2 2 1 0 0 0 ] 0 0 5
WNW 0 0 0 2 1 3 0 0 0 0 0 0 6
NW 0 0 1 2 2 z 1 0 0 0 0 0 8
NNW 0 0 0 5 5 3 3 0 0 0 0 0 16
TOTALS 0 2 2 41 44 54 10 1 0 0 0 0 154
NUMBER OF VALID HOURS 154 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE -PERIOD 154

PASQUILL F

MODERATELY STABLE (1.5 < DT/DZ < 4.0 °C/100 METERS)
WIND .22-  .51-  .J76- 1. 1.6- 2.1- 3.1--.°5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR 50 - .75 . 1.0 1. 2.0 - 3. . 5. 10.0 . 13.0 18.0
N 0
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
w .
WNW
NW
NNW
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—
-

n
w
[=)]
[{e]

—
b

G\?OOOI—'OHQH?OOOHNO
VRO BOORORNOOKWOMWWL
\IOOD—'HNOHHHHHHOHHU\OH

| | ~
OO0 0000000000000 O0
ClOO0CO0C OO0 ODO0ODO0DO0ODOOO0OO0OO0OO0O
Bl W o wwe -~

N
-
Y
P
—

NUMBER OF VALID HOURS
NUMBER OF INVALID HOURS

[
n
o

NUMBER OF CALMS :
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

METEOROLOGY

April - June
TABLE 4A

SITE: SAN ONOFRE.
PERIOD OF RECORD 03040100-03063023
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL G
EXTREMELY STABLE (DT/DZ > 4.0°°C/100 METERS) -
WIND .22-  .51- .76~ 1l.1- 1.6~ 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 o
N . 0 0 0 1 0 4 5 1 0 0 0 0 11
NNE 0 0 0 1 10 71 29 0 0 0 0 0 111
NE 0 0 1 1 2 1 1 0 0 0 0 0 6
ENE 0 0 1 0 1 1 0 0 0 0 0 0 3
E 0 0 0 0 1 0 0 0 0 0 0 0 1
ESE 0 0 0 1 1 0 0 0 0 0 0 0 2
SE 0 0 0 0 0 3 0 0 0 0 0 0 3
SSE 0 0 0 3 0 1 1 0 0 0 0 0 5
S 0 0 0 0 0 0 0 0 0 0 0 0 0
SSHW 0 0 0 1 1 0 0 0 0 0 0 0 2
SW 0 0 0 0 1 0 0 0 0 0 0 0 1
WSW 0 0 0 0 0 0 0 0 0 0 0 0 0
H 0 0 0 0 0 2 1 0 0 0 0 0 3
WNW 0 0 0 0 0 0 0 0 0 0 0 0 0
NW 0 1 0 0 0 2 1 0 0 0 0 0 4
NNW 0 0 0 . 2 0 1 1 0 0 0 0 0 4
TOTALS 0 1 2 10 17 86 39 1 0 0 0 0 156
NUMBER OF VALID HOURS 156 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 156
ALL STABILITY CLASSES, ALL DT/DZ
WIND SPEED (M/S) AT 10 METER LEVEL

WIND .22- .51- .76~ 1.1- 1.6~ 2.1- 3.1- 5.1- 7.1~ 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 2 3 17 19 19 7 1 0 0 0 0 68
NNE 0 1 4 27 56 126 38 0 0 0 0 0 252
NE 0 1 2 12 13 6 1 0 0 0 0 0 35
ENE 0 1 3 6 8 10 0 0 0 0 0 0 28
E 0 0 1 7 14 10 3 0 0 0 0 0 35
ESE 0 0 1 9 13 20 14 1 0 0 0 0 58
SE 0 0 4 13 17 57 49 16 3 0 0 0 159
SSE 0 0 3 13 23 64 83 16 3 2 0 0 207
S 0 0 3 14 22 66 91 22 2 0 0 0 220
SSW 0 1 5 16 26 54 57 9 0 0 0 0 168
SW 0 0 5 15 36 84 70 1 0 0 0 0 211
WS 0 1 6 17 27 108 85 9 0 0 0 0 253
W 0 0 4 25 - 21 69 94 20 2 0 0 0 235
WNW 0 0 1 8 12 30 59 16 1 0 0 0 127
NW 0 1 4 11 11 19 12 2 0 0 0 0 60
NNW 0 0 3 18 19 © 16 11 1 0 0 0 0 68
TOTALS 0 8 52 228 337 758 674 114 11 2 0 0 2184
NUMBER OF VALID HOURS 2184 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2184
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ANNUAL RADIOACTIVE EFFLUENT-RELEASE REPORT (2003)
METEOROLOGY

July - :September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03070100-03093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND - .22- .51- .76~ 1.1- 1l.6- 2.1- 3.1- 5.1- 7.1- '10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 -..3.0 .50 7.0 10.0 13.0 18.0

N 0 0 0 1 0 1. 0 0 0 0 0 0 2
NNE 0 0 0 1 0 0 . 0. 0 0 0 0 0 1
NE 0 0 0 1 0 0 0 0 0 0 0 0 1
ENE 0 0 0 0 0 0 0 0 0 0. 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 2 0 0 0 . 0 0 0 0 0 2
SE 0 0 0 0 1 0 0 0 0 0 0 0 1
SSE 0 0 0 0 2 6 5 0 0 0. 0 0 13
S 0 0 0 0 4 9 37 14 0 0- 0 0 64
SSH 0 0 0 5 7 13 - 20 0 0 0 0 0 45
SH 0 0 0 3 16 33 18 - 0 0 0 0 0 70
WSW 0 0 1 3 33 89 24 0 0 0 0 0 150
W 0 0 0 2 14 97 75 0 0 0 0 0 188
WNW 0 1 0 3 0 35 © 86 1 0 0 0 0 126
NW 0 0 0 2 - 2 2 0 2 0 0 0 0 -8
NNW 0. 0 0 2 1 0= 0 . 0 0 0 0 0 3
TOTALS 0 1 1 25 80 285 265 17 0 0 0 . 0 674
NUMBER OF VALID HOURS 674 NUMBER OF CALMS'. T 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 674

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

WIND .22-  ,51-. .76- 1.1- 1.6~ 2.1- 3.1- .5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 . 1.0 1.5 2.0 3.0 . 50- 7.0 10.0 13.0 18.0 ‘
N 0 0 0 0 i 0 0 0 0 0 0 0 0
NNE 0 0 0 0 1 o . 0 0 0 0 0 0 1
NE 0 0 0 0 0 0 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 1 1 0 0. 0" 0 0 0 0 0 2
ESE 0 0 0 0 0 0 0 0 0 0 0 0 0
SE ] 0 0 0 1 0 : 0 - 0 0 0 0 0 1
SSE 0 0 0 0 1 2 1 0 0 0 0 0 4
S 0 0: 0 0 0 1 7 0 0 0 0 0 8
SSH 0 0 0 1 1 7 4 - 0 0 0 0 0 13
SW 0 0. 0. 3 6 3 3 0 0 0 0 - 0 15
WSW 0 0 o 1 1 1. 0 0 0 0. 0 0 3
W 0 0 0 o 0 - 0 0 0 0 0 0 0 0
WNW 0 0 0 3 2 0 2 0 0 0 o - 0 7
NW 0. 0 0 0 1 2 - 0 0 0 0 0 0 3
NNW 0 - 0 0 0. 0 - 0 - 0 0 0 0 0 0 -0
TOTALS 0 0 1 9 14 16 17 0 0 0 0 - 0 57
NUMBER OF VALID HOURS 57 NUMBER OF CALMS o 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 57
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03070100-03093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22-  .51- .76~ 1.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 0 2 0 0 1 0 0 0 0 0 3
NNE 0 0 0 1 1 0 0 0 0 0 0 0 2
NE 0 0 0 0 3 0 0 0 0 0 0 0 3
ENE 0 0 0 2 0 0 0 0 0 0 0 0 2
E 0 0 0 0 0 0 0 0 0 0 0 0 0
ESE 0 0 1 0 0 0 0 0 0 0 0 0 1
SE 0 0 0 0 0 1 1 0 0 0 0 0 2
SSE 0 0 1 1 4 7 3 0 0 0 0 0 16
S 0 0 0 2 3 7 7 0 2 0 0 0 21
SSH 0 0 2 1 3 9 4 0 0 0 0 0 19
SW 0 0 1 2 0 6 2 0 0 0 0 0 11
WSW 0 0 1 2 3 7 0 0 0 0 0 0 13
W 0 0 1 0 2 1 0 0 0 0 0 0 4
WNW 0 0 0 0 4 1 1 0 0 0 0 0 6
NW 0 0 0 0 0 0 0 0 0 0 0 0 0
NNW 0 0 1 0 2 0 0 0 0 0 0 0 3
TOTALS 0 0 8 13 25 39 19 0 2 0 0 0 106
NUMBER OF VALID HOURS 106 NUMBER OF CALMS ' 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 106

PASQUILL D

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

WIND .22- .51- .76~ 1.1- 1l.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 2 4 1 0 0 1 0 0 0 0 8
NNE 0 0 0 3 10 2 0 0 0 0 0 0 15
NE 0 0 1 4 0 1 0 0 0 0 0 0 6
ENE 0 0 1 1 0 0 1 0 0 0 0 0 3
E 0 0 1 1 2 6 1 0 0 0 0 0 1
ESE 0 0 1 1 3 10 5 0 0 0 0 0 20
SE 0 0 1 2 6 15 17 3 1 0 0 0 45
SSE 0 0 2 5 8 18 23 9 1 0 0 0 66
s 0 0 2 9 13 22 23 3 0 0 0 0 72
SSH 0 1 0 7 9 9 13 1 0 0 0 0 40
SW. 0 0 1 9 12 14 2 0 0 0 0 0 38
WSH 0 0 1 9 12 5 0 0 0 0 0 0 27
L} 0 0 0 8 7 11 1 0 0 0 0 0 27
WNW 0 0 2 5 14 20 10 0 0 0 0 0 51
NW 0 0 2 4 8 12 12 0 0 0 0 0 38
NNW 0 0 1 3 3 0 1 0 0 0 0 0 8
TOTALS 0 1. 18 75 108 145 109 17 2 0 0 0 - 475
NUMBER OF VALID HOURS 475 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 475

-85-



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03070100-03093023
WIND SPEED (M/S):AT:10 METER LEVEL

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

WIND .22- - .51- .76- *:1.1- 1.6~ . 2.1--. 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 .50 7.0 - 10.0 13.0 18.0 .

N 0 1 2 14 21 5 1 0 0 0 0 0 44
NNE 0 0 2 2 19 4 1 0 0 0 0 0 47
NE 0 0 3 11 3 3 1 0 0 0 0 0 21
ENE 0 1 1 7 2 | ] 0 0 0 0 0 12
E 0 0 0 5 2 1 0 0 0 0 0 0 8
ESE 0 2 2 9 1 3 0 0 0 0 0 0 17
SE 0 0 2 5 15 22 13 0 0 0 0 0 57
SSE 0 1 5 11 18 17 11 ° 2 0 0 0 0 65
) 0 1 0 15 9 11 3 0 0 0 0 0 39
SSH 0 3 1 12 10 4 o 0 0 0 0 0 30
SW 0 0 3 17 4 2 0 0 0 0 0 0 26
WSH 0 3 6 14 8 4 0 0 0 0 0 0 35
W 0 1 4 15 8 6 0 0 0 0 0 0 34
WNW 0 3 3 18 12 6 1 0 0 0 0 0 ‘43
NW 0 1 1 9 14 19 5 0 0 0 0 0 49
NNW 0 1 5 12 13 3 1 0 0 0 0 0 36
TOTALS 0 18 40 195 160 111 - 37 2 0 0 0 0 563
NUMBER OF VALID HOURS' 563 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 563

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

WIND .22-  .51- .76- 1l.1- 1l.6- -2.1- 3.1- b5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5- 2.0 3.0 -5.0 ..:7.0..10.0 13.0 18.0
N 0 0 1 3 3 2 - 0 . 0. 0 0 0 0 9
NNE 0 0 3 21 33 24 0 - O 0 0 0 0 81
NE 0 1 3 6 - 6 1 0 0 0 0 0 0 17
ENE 0 0 0 4 5 2 0 0 ] 0 0 0 11
E 0 0 1 3. 1 1 1 0 0 0 0 0 7
ESE 0 0 2 2 1 o 0 0 0 0 0 0 5
SE 0 0 2 - 3 1. 5« 1 0 0 0 0 0 12
SSE 0 0 0 - 1 2 3 3 0 0 0 0 0 9
S 0 0 2 5 0 0 1 0 0 0 0 0 8
SSH 0 0 1 1 1 o 0 0 0o 0 0 0 3
SH 0 1 2 1 1 3 - 1 - 0 0 0 0 0 9
WSW 0 0 1. 0 0 0 0 - 0 0 0 0 0 1
H 0 1 1 4 4 - 0 0 0 0 0 0 0 10
WNW 0 0 0 3 1 1 0 0 0 0 0 0 5
NW 0 0 1 4 . 3 0 0 0 0 0. 0 0 8
NNW 0 0 0 3 3 1. 0 1’ 0 0. 0 0 8
TOTALS 0 3 20 64 65 43 7 1 0 0 0 0 203
NUMBER OF VALID HOURS: 203 NUMBER OF CALMS : 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 203
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

July - September
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03070100-03093023
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22-  .51- .76- 1.1- 1.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 0 2 4 4 1 0 0 0 0 0 11
NNE 0 0 0 7 19 52 2 0 0 0 0 o 80
NE 0 0 1 2 2 2 0 0 0 0 0 o 7
ENE 0 0 0 1 2 1 0 0 0 0 0 0 4
E 0 0 0 0 2 1 0 0 0 0 0 0 3
ESE 0 0 0 0 2 1 0 0 0 0 0 0 3
SE 0 0 0 2 1 2 0 0 0 0 0 0 5
SSE 0 0 0 0 2 1 0 0 0 0 0 0 3
S 0 0 0 0 0 0 0 0 0 0 0 0 0
SSH 0 0 0 0 0 0 0 0 0 0 0 0 0
SHW 0 0 0 2 1 0 0 0 0 0 0 0 3
WSW 0 0 0 1 0 0 0 0 0 0 0 0 1
W 0 0 0 1 1 0 0 0 0 0 0 0 2
WNW 0 0 0 1 0 3 1 0 0 0 0 0 5
NW 0 0 1 0 0 0 0 0 0 0 0 0 1
NNW 0 0 0 0 1 1 0 0 0 0 0 0 2
TOTALS 0 0 2 19 37 68 4 0 0 0 0 0 130
NUMBER OF VALID HOURS 130 NUMBER OF CALMS .0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 130

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

WIND .22- .51- .76- 1.1- 1l.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 1 5 26 29 12 3 1 0 0 0 0 77
NNE 0 0 5 54 83 82 3 0 0 0 0 0 227
NE 0 1 8 24 14 7 1 0 0 0 0 0 55
ENE 0 1 2 15 9 4 1 0 0 0 0 0 32
E 0 0 3 10 7 9 2 0 0 0 0 0 31
ESE 0 2 6 14 7 14 5 0 0 0 0 0 48
SE 0 0 5 12 25 45 32 3 1 0 0 0 123
SSE 0 1 8 18 37 54 46 11 1 0 0 0 176
S 0 1 4 31 29 50 78 17 2 0 0 0 212
SSW 0 4 4 27 31 42 41 1 0 0 0 0 150
SH 0 1 7 37 40 61 26 0 0 0 0 0 172
WSHW 0 3 10 30 57 106 24 0 0 0 0 0 230
W 0 2 6 30 36 115 76 0 0 0 0 0 265
WNW 0 4 5 33 33 66 101 1 0 0 0 0 243
NW 0 1. 5 19 28 35 17 2 0 0 0 0 107
NNW 0 1 7 20 24 5 2 1 0 0 0 0 60
TOTALS 0 23 90 400 489 707 458 37 4 0 0 0 2208
NUMBER OF VALID HOURS 2208 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS . 0 TOTAL HOURS FOR THE PERIOD 2208
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

October - -December
TABLE: 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03100100-03123123
WIND SPEED (M/S) AT.10 METER LEVEL

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

WIND . .22- .51- .76~ 1l.1- 1l.6- -2.1- 3.1- b.1- 7.1- 10.1- -13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 . 18.0 :

N 0 0 1 0 0 0 1 1 0 0 0 0 3
NNE 0 0 0 0 0 0 2 0 0 0 0 0 2
NE 0 0 0 0 0 0 1 0 0 0 0 0 1
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 1 0 0 0 0 0 0 0 1
ESE 0 0 0 0 0 0 0 0 0 0 0 0 0
SE 0 0 0 1 1 0. 1 2 0 0 0 0 5
SSE 0 0 0 0 2 7. 4 4- 0 0 0 0 17
S 0. 0 0 1 5° 13 ¢ 18~ 2 0 0 0 0 39
SSW 0 0 0 3 9 16~ 20 1 0 0 0 0 49
SW 0 0 0 4 12~ 28" 9 0- 0 0 0 0 53
WSH 0 0 0 4 22 31 12 - 3 0 0 0 0 72
W 0 0 1 2 21 70 36 - 1 0 0 0 0 131
WNW 0 0 0 0 13 43 . 53 4 4 0 0 0 117
NW 0 0 1 2 0 2 6 0. 0 0 0 0 11
NNW 0 0 0 0 0 1. 0 - 0 0 0 0 0 1
TOTALS 0 0 3. 17 86 211 163 18 4 0 0 0 502
NUMBER OF VALID HOURS 502 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 502

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

WIND .22-  .51- .76- 1l.1- 1.6- 2.1- .:3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 0 0 0 1 1. 0 0. 0 0 0 0 2
NNE 0 0 0 0 1 0: 0 0 0 0 0 0 1
NE 0 0 0 0 0" 0. 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0 1 0" 0 0 0 1
E 0 0 0 0 0. 0 1. 0 0 0 0 0 1
ESE ] 0 0 0 0 0: 0- 0 0 0 0 0 0
SE 0 0 0 0 1 0 . 1. 1 0 0 0 0 3
SSE 0 0 0 1 1 3 5 0 0 0 0 0 10
S 0 0 0 0 1 2 4 0 0 0 0 0 7
SSW 0 0 1 4 3 4 - 2 1 0 0 0 0 15
SW 0 0 0 0 1. 1 0: 0 0 0 0 0 2
WSH 0 0 0 2 2 0° (U 0 0 0 0 0 4
L 0 0 0 3 3 1: 1 0 0 0 0 0 8
WNW 0 0 0 0 5. 5 1 0 0 0 0 0 11
NW 0 0 0 1 1. 5 5° 0 0 0 0 0 12
NNW 0. 0 0 0 0 0 - 0 0 0. 0 0 0 0
TOTALS 0 0 1 11 20 22 - 20 3 0 0 0 0 77
NUMBER OF VALID HOURS 77 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS'FOR THE PERIOD 77
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03100100-03123123
WIND SPEED (M/S) AT 10 METER LEVEL

PASQUILL C
-1.7 < DT/DZ < -1.5 °C/100 METERS)
- - 3. 5.1-  7.1- 10.1- 13.1- =>18 TOTAL
5. 10.0 13.0 18.0

SLIGHTLY UNSTABLE
WIND .22-  .51-  ..76- 1.1- 1,
DIR .50 .75 1.0 2.
N 0
NNE 0
NE 0
ENE 0
E 0
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NUMBER OF VALID HOURS
NUMBER OF INVALID HOURS

—
o
(3]

NUMBER OF CALMS 0
TOTAL HOURS FOR THE PERIOD 105

o

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

WIND .22- .51- .76-- 1l.1- 1.6~ 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 1 2 2 5 6 0 0 0 0 0 0 16
NNE 0 0 2 9 5 8 8 1 0 0 0 0 33
NE 0 1 1 1 0 1 1 0 0 0 0 0 5
ENE 0 0 1 3 3 2 1 0 0 0 0 0 10
E 0 0 0 1 3 2 0 0 0 0 0 0 6
ESE 0 0 1 2 5 4 3 0 0 0 0 0 15
SE 0 0 0 2 5 12 24 4 0 0 0 0 47
SSE 0 0 0 5 7 14 18 6 0 0 0 0 50
S 0 0 2 3 4 7 8 7 4 2 1 0 38
SSW 0 1 1 3 7 5 9 7 1 1 0 0 35
SW 0 0 0 7 3 2 7 9 1 1 0 0 30
WSW 0 0 0 2 1 2 5 3 0 0 0 0 13
W 0 1 1 2 2 5 1 0 0 0 0 0 12
WNW 0 0 0 2 3 2 2 1 4 2 0 0 16
NW 0 0 3 5 9 11 8 1 2 0 0 0 39
NNW 0 0 1 8 6 6 2 0 0 0 0 0 23
TOTALS 0 4 . 15 57 68 89 97 . 39 12 6 1 0 388
NUMBER OF VALID HOURS 388 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 388
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)
METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03100100-03123123
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22- .51~ .76~ 1.1- 1.6- 2.1-:.3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 . 5.0 7.0 10.0 13.0 18.0

N 0 0 0 5 16 14 3 0 0 0 0 0 38
NNE 0 0 3 12 17 16 - 17 0 0 0 0 0 65
NE - 0 0 3 7 3 4 1 5 0 0 0 0 23
ENE 1 1 4 3 3 1 2 1 0 0 0 0 16
E 0 0 1 4 1 8 1 0 0 0 0 0 15
ESE 0 0 0 2 0 3 2 0 ] 0 0 0 7
SE 0 1 1 5 2 1 4 0 0 0 0 0 14
SSE 0 0 0 0 2 1 3 1 0 0 0 0 7
S 0 1 1 3 1 0 0 0 0 0 0 0 6
SSW 0 0 2 3 4 1= 0 0 0 0 0 0 10
SH 0 0 2 2 1 1 0 0 0 0 0 0 6
WSHW 0 0 1 3 3 1 1 0 0 0 0 0 9
W 0 0 1 2 2 7 2 0 0 1 0 0 15
WNW 0 0 1 2 6 11 5 0 0 1 0 0 26
NW 0 1 1 5 0 6 1 0 1 0 0 0 15
NNW 0 2 1 4 1 7 2 1 0 0 0 0 18-
TOTALS 1 6 22 62 62 82 44 8 1 2 0 0 290
NUMBER OF VALID HOURS 290 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS ‘FOR THE PERIOD 290

PASQUILL F~

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

WNOOOUDMMWSNDOW

WIND .22- .51- .76- 1l.1- 1.6- 2.1-: 3.1- .5.1- 7.1- 10.1- 13.1-. >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 - 3.0 5.0 7.0 10.0 13.0 18.0 ¥
N 0 1 0 2 6 . 7 3 0 0 0 0 0 19
NNE 0 0 1 1l 33. 43 . 23 1 0 0 0 0 112
NE 0 0 0 11 11 7 . 4 2 0 0 0 0 35
ENE 0 0 2 8 8 1 0 0 0 0 0 0 19
E 0 0 0 3 4 2 0 0 0 0 0 0

ESE 0 0 0 2 2 1 o 0 0 0 0 0

SE 0 1 0 0 0 1 v 2 0 0 0 0 0

SSE 0 0 0 3 2 1 1 0 0 0 0 0

S 0 0 0 2 1 0 0 0 0 0 0 0

SSH 0 0 0 3 1 1 - 0 - 0 0 0 0 0

SH 0 0 0 3 0 3 - o . 0 0 0 0 0

WSH 0 0 2 3 2 2 1 0 0 0 0 0 1
W 0 0 1 0 5 2 1 0 0 o . 0 0

WNW 0 0 0 0 3 3 1 0 0 0 . 0 0

NW 0 0 0 0 0 1 2 0 0 0 0 0

NNW 0 0 0 2 1 6 1 0 0 0 0 0 10
TOTALS 0 2 6 53 79 81 . 39 3 0 0 0 0 263
NUMBER OF VALID HOURS 263 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 263
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ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2003)

METEOROLOGY

October - December
TABLE 4A

SITE: SAN ONOFRE
PERIOD OF RECORD 03100100-03123123
WIND SPEED (M/S) AT 10 METER LEVEL

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

WIND .22- .51- .76- 1l.1- 1.6~  2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 ?

N 0 0 1 1 4 5 3 1 0 0 0 0 15
NNE 0 0 1 7 23 167 239 6 0 0 0 0 443

NE 0 0 0 9 8 25 13 0 0 0 0 0 55
ENE 0 0 2 5 2 7 1 0 0 0 0 0 17

E 0 0 0 4 1 2 1 0 0 0 0 0 8
ESE 0 0 1 1 3 0 1 0 0 0 0 0 6
SE 0 0 0 1 0 1 1 0 0 0 0 0 3

SSE 0 0 0 1 0 0 1 0 0 0 0 0 2
S 0 0 0 0 1 0 0 0 0 0 0 0 1

SSH 0 0 0 1 1 2 1 0 0 0 0 0 5

SW 0 0 0 0 0 0 0 0 0 0 0 o 0
WSH 0 0 0 1 0 0 0 0 0 0 0 0 1

H 0 0 0 2 1 0 1 0 0 0 0 0 4
WNW 0 0 0 1 0 5 2 0 0 0 0 0 8
NW 0 0 0 0 4 2 1 0 0 0 0 0 7

NNW 0 0 0 2 2 3 1 0 0 0 0 0 8
TOTALS 0 0 5 36 50 219 266 7 0 0 0 0 583
NUMBER OF VALID HOURS 583 NUMBER OF CALMS -0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 583

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

WIND .22- .51- .76~ . 1.1- 1l.6- 2.1- 3.1- 5.1- 7.1- 10.1- 13.1- >18 TOTAL
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0

N 0 2 4 12 34 33 10 2 0 0 0 0 97
NNE 0 0 7 40 80 235 289 8 0 0 0 0 659
NE 0 1 4 29 23 38 20 7 0 0 0 0 122
ENE 1 1 9 20 16 11 4 2 0 0 0 0 64
E 0 0 1 15 10 14 3 0 0 0 0 0 43
ESE 0 0 2 7 10 8 7 0 0 0 0 0 34
SE 0 2 1 10 11 16 34 9 0 0 0 0 83
SSE 0 0 0 10 15 29 41 12 0 0 0 0 107

S 0 1 3 12 14 24 37 9 4 2 1 0 107

SSW 0 1 4 20 26 29 34 10 1 1 0 0 126
SW 0 0 3 20 18 39 17 9 1 1 0 0 108
WSW 0 0 4 20 31 38 19 6 0 0 0 0 118
W 0 1 4 15 35 85 43 1 0 1 0 0 185
WNW 0 0 2 5 32 70 65 5 8 3 0 0 190 -
NW 0 1 6 15 17 32 23 1 3 0 0 0 98
NNW 0 2 2 19 12 24 7 1 0 0 0 0 67

TOTALS 1 12 56 - 269 384 725 653 82 17 8 1 0 2208
NUMBER OF VALID HOURS 2208 NUMBER OF CALMS 0
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2208
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February 28, 2003
Mr. J. J. Wambold
SUBJECT: Revision 38 to Unit 2/3;Offsife Dose Calculation Manual (ODCM)

In accordance with Technical Specifiqatiqﬁ‘s.s.zgl; Revision 38 to the Unit
2/3 Dffsite Dose Calculation Manual has been prepared and reviewed for your
approval. .

This change incorporates 1) Updates related to the recent Land Use Census,

2) addition of a note explaining that Soil ‘and Kelp sample Jocations are not

required by ‘the Technical Specifications. and 3) Corrects a typographical
'error from a previous revision.

None of the changes in this revision will adversely affect the accuracy or
reliability of effluent dose calculations or set point determinations. Your
approval for this revision is requested.
Copies of this letter are being forwarded :to the Vice President, Nuclear -
Generation and the Nuclear Safety Group as required by Technical Specification
5.5.2.1.

Please contact me if there are any questions.

J. F. Hirsch 44%2?

Manager, Chemistry

Approved by: é\a—ffd

7 J/ Wambold
Vice President
Nuclear Generation

‘ttachment

ce: Eé"ﬁé;?s REGEIVED COM
e FEB 28 2003
SITEFILE COPY

Site File Copy
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February 28, 2003

SUBJECT: Units 2/3 OFFSITE DOSE CALCULATION MANUAL Revision 38

Enclosed is Revision 38 to the Units 2/3 0ffsite Dose Calculation Manual
(0DCM). This change incorporates 1) Updates related to the recent Land Use
Census, 2) addition of a note explaining that Soil and Kelp sample locations
are not required by the Technical Specifications and 3) Corrects a
typographical error from a previous revision.

Neither change requires an Effluent/0DCM Evaluation.

Minor format.changes, correction of typograph1cal errors, and removal of
previously blank pages have been made and are described in the attached List
of Affected Pages. Per NRC Generic Letter 89-01, no safety reviews were
required or performed for editorial changes or changes made to reflect actual
plant operation.

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

Page 1 of 2
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Throughout the document, change bars are marked in one of four ways as

follows:
A Addition
D Deletion
F Editorial/Format change
R Revision

The following is a complete 1ist of the changes:

oLo NEW CHANGE REASON
Table of Updated page numbers throughout document as a result of removing blank pages F
Contents and adding new R, Table,
Section 2 Updated page numbers as a result of removing blank pages and adding new R, F
Table.
2-31 2-31 Updated CLF due to Land Use Census Update. R
2-39 Added a new page in Table 2-8 to include the Rec Bldg Staff in Sector Q due A
to the Land Use Census Update.
2-41 2-42 Updated Dose Parameters in Table 2-9, Outage Workers due to the Land Use R
Census Update.
5-18 5-18 Added note: “Soil ngp]gs are not required by Technical Specifications”. A
5-19 5-19 Corrected Direction for SONGS Garden from KW to NNW. F
§-20 5-20 Added note: “Kelp Samples are not required by Technical Specifications”. A
6-9 Corrected a typographical error in the unplanned releases reporting F
requirements.
Page 2 of 2
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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 1iquid and airborne effluents. 1In order to
meet release limits, it additionally provides calculations for liquid and
gaseous effluent monitoring instrumentation alarm/trip setpoints. The

- environmental section contains a list of the sample locations for the

radiological .environmental monitoring program.

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

S023-0DCM
Revision 21
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1.0

LIQUID EFFLUENTS

1.1

CONCENTRATIO
SPECIFICATION

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

APPLICABILITY: At all times
ACTION:

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

SUR NCE REQUT S

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

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

$023-0DCM
1-1 Revision 22
08-02-90



; . TJABLE 1-1
RADIOACTIVE LIQUID. WASTE SAMPLING AND ANALYSIS PROGRAM

o Lower Limit
' g .. .. Minimum . - g , of Detection
Liquid Release “Sampling Analysis Type of Activity (gLD)
Type Frequency . - Frequency " Analysis (uCi/mi1)*
A. Batch Waste P P Principal Gamma 5x1077
Release’ Each Batch Each Batch  Emitters'
o 1-131 1x10°¢
P M Dissolved and 1x1078
One Batch/M ~ Entrained Gases
. L o+ (Gamma-emitters)
P M K3 1x10°¢
Each Batch Composite® .
oo Gross Alpha - - 1x107
p ‘ Q. Sr-89, Sr-90 5x10°¢
Each Batch ~ Composite®
. Fe-55 : . 1x10°¢

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

~Area Sump, S/G Blowdown. o

B. Continuous D W Principal Gamma  5x107
~ Releases®, Grab Sample : Composite®  Emitters'

R Bt R 1x10°¢
M M Dissolved and 1x10°8

Grab Sample . ;... -, ~Entrained Gases - - =~

(Gamma emitters)
_ D MY M3 1x10°
 Grab Sample °  Composite® . CooT ,

o " " Gross Alpha = 1x10°7
D - nro.Qb ' osrig9, Sr-90 © 5x10°®
Grab Sample Composite® ) s
AT Fe-55 '~ 1x10°°

. . . :‘_‘:."A‘ 't[-':‘x: R ' I
NOTE CONTINUOUS® RELEASE ‘POINTS: ‘Turbine Plant Sump’,  Blowdown Processing System
Neutralization Sump™, S/G Blowdown Bypass Line™ , S/G Blowdown, Auxiliary
Building Sump.

S023-0DCM
1-2 Revision 32
02-25-99
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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):
4.66 s,
EeVe2.22 x10%¢ Y« exp (-Aat)

LLD =

vhere:

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

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

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

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

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

Y is the fractional radiochemical yield (when applicable),

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

ot is the elapsed time between midpoint of sample collection and time of
counting (for plant effluents, not environmental samples). ‘

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

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

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

’igq]a more complete discussion'of the LLD, and other detection limits, see the
ollowing: ,
(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).
5023-0DCM
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TABLE 1-1 (Continued)
ABLE NOTATION

b. 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 emp]oyed results in a spec1men which is representative of
the 11qu1ds released. . ,

c. To be representat1ve of the quant1t1es 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 compos1te sample to be representat1ve of the effluent release.

d. A batch release is the d1scharge_of.11qu1d wastes of a discrete volume.
Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly mixed, by a method described in the 0DCM, ‘to assure representative
sampling.

e. 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. o

f. The principal gamma em1tters for wh1ch the LLD spec1f1cat1on applies
exclusively .are the: following:radionuclides: Mn- 54 Fe-59, Co-58, Co-60,

- In-65, Mo-99, Cs-134, (s-137, Ce-141,. and Ce-144. Th1s 11st does not mean
that on]y these nuclides are’ ‘to.be detected and reported. Other peaks which
are measurable and 1dent1f1able, ‘together with the above nuclides, shall also
be identified and reported.

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

* %

The first sump when transferrrng outlylng sumps shall be treated as a batch
release.

bl Sampling of this flow is not required if at least once per 31 days blowdown

bypass isolation valve (521301MU619 for Steam Generator 2E088, S21301MU618
for Steam Generator 2E089, $31301MU619 for Steam Generator 3E088 and
S31301MU618 for Steam Generator 3E089) is verified locked shut.

S023-00CM
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1.0 LIQUID EFFLUENTS (Continued)
1.2 DOSE
SPECIFICATION

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

a. During-ahy calendér quarter to less than or equal to 1.5 mrem

to the total body and to less than or equal to 5 mrem to any
organ,  and :

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

APPLICABILITY: At all times
ACTION:

a. With calculated dose from the release of radicactive materials
in liquid effluents exceeding any of the above limits, in lieu
of any other report required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification Section
5.7.2 and . LCS 5.0.104.2, a Special Report which identifies the
cause(s) for exceeding the limit(s) and defines the corrective
actions taken to reduce the releases and the proposed actions
to be taken to assure that subsequent releases will be in
compliance with Specification 1.2.1.

SURVEILLANCE REQUIREMENTS

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

S023-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
LIQUID WASTE TREATMENT

1.3

SPECT

FICATION

1.3.1

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

APPLICABILITY: At all times
ACTION: T

a. With radioactive liquid waste being discharged without
treatment and in excess of the above limits, in lieu of any
other report required by Technical Specification Section 5.7.1
and LCS 5.0.104, pregare and submit to the Commission within 30
days pursuant to Technical Specification Section 5.7.2 and LCS
5.0.104.2, a Special Report which includes the following
information: ‘

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

2. Action(s) takEﬁ to restore the inoperable equipment to
OPERABLE statqs. and

3. Summaryfdestrfption of action(s) taken to prevent a
recurrence,

SURVEILLANCE REQUIREMENTS |

.1

2

Doses due to liquid:fe1§5$es'shall be projected at least once per
31 days, in accordance with. Section 3.1.

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

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

previous 92 days.

*.
Per reactor unit

S023-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION

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

(CR] (1-1)
=_| < MpC curt
R

€, = setpoint, representative of a radionuclide concentration for
the radiation monitor measuring the radioactivity in the waste
effluent llne pr1or to d11ut1on and subsequent release, uCi/ml

~
I

perm1ss1b1e waste eff]uent flow rate at the.radiation monitor
location, in vo]ume per unit time in the same units as for F

dilution water flow in. vo]ume per unit time.
185,000 gpm per circulating water-pump (4 total)*
17, 000 gpm per saltwater pump (2 tota])

* The des1gn flowrate of each circulating water pump is

205,000 gpm. The value used in the determination of F takes
into account factors such as frictional losses, pump
inefficiency, and tidal flow, and provides reasonable
assurance that the radioactive release concentration is not
underestimated.’

. NOTE: Since the values of R are much smaller than F, the term (F + R) in
equat1on (1-1) may be replaced by F.

$023-00CM
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1.0 LIQUID EFFLUENTS (Continued)

1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION

MPC,, = effective effluent maximum concentration permissible limit
(uCi/ml) at the release point to the unrestricted area for the
radionuclide mi

1

= o F
£l ]

MPC,
Column 2)

Administrative values are used to reduce each setpoint to account for

xture being released:

(1-2)

number of radionuclides identified in sample analysis

fractional concentration of the i radionuclide as obtained by
sample analysis

MPC of the i*" radionuclide (10CFR20, App B, Table 1I,

the potential activity released simultaneously from the following

release points:
Rw7813

SGs.,
S6ys.,

w
o
(o]
@
[
[
[T T TR | B | S ']

(o]
w
1

)
~
i u

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 rel

Appendix B, Table II, Column 2 from Units 2 and 3.

Radwaste Effluent discharge

Unit 2 Steam Generator E-088

Unit 2 Steam Generator E-089

Unit 3 Steam Generator E-088

Unit 3 Steam Generator E-089

Unit 2 Blowdown Processing System
Neutralization Sump

= Unit 3 Blowdown Processing System

Neutralization Sump
Unit 2 Turbine Plant Sump
Unit 3 Turbine Plant Sump

ease exceeding the limits of 10CFR20,

values shall be assigned such that:

(RWya13 + SGgs.p + SBgg; + SGgg.y + SGye3 + B, + By + T, + Ty) < 1.0.

The administrative values shall be periodically reviewed based on actual

release data and revised as necessary.
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1.0 LIQUID EFFLUENTS (Continued)
1.4.1 BATCH RELEASE SETPOINT DETERMINATION

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

STEP 1: The isotopic concentration for each batch tank (or
‘ sump) to be released is obtained from the sum of the
‘measured concentrations in the tank (or sump) as
determined by analysis.

- ‘ (1-3
A O R AR AR AR AR ’
where: '

C = total concentration in each batch tank, uCi/ml

Z,C'y; = sum of the measured concentrations for each radionuclide,
i, in the gamma spectrum, excluding Xe-133, uCi/ml

C, = gross alphartonééntration deterhihéd in the previous
monthly composite sample, uCi/mi

C = Sr-89 and Sr-90 concentrations as determined in the
previous quarterly composite sample, uCi/mi

C, = H-3 con;éntratipn as determined in the previous monthly
composite sample, or as measured in the sample taken
prior to.release, uCi/ml

Cre = Fe-SSfCOﬁEEﬁtrafjdn as determined in the previous
quarterly composite sample, puCi/mi

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

S023-0DCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.1

NOTE:

BATCH RELEASE SETPOINT DETERMINATION (Continued)

STEP 2: . The effective MPC (MPC,,) for each batch tank (or sump)
is determined using:

MPC, , = 1 (1-4)
eff
c./C c./C c./C C/C C../C
MPC, MPC, MPC, MPC_ MPC,,
where:
MPC.,,,
MPCZ: = the Timiting concentrations of the appropriate

MPC,, radionuclide from 10CFR20, Appendix B, Table II,
MPC;., Column 2
MPC,

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

STEP 3: The setpoint, C, (uCi/ml1) for each batch release
radioactivity monitor may now be specified based on the
respective values of C, 2,C',,, F, MPC,, and R to
provide compliance with the limits of 10CFR20, Appendix
B, Table II, Column 2.

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

o (C,, uCi/m1) -
mx " “(Cal. Const., uCi/cc/cpm)

5023-00CM
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1.0 LIQUID EFFLUENTS (Continued)
1.4.1 . BATCH RELEASE SETPOINT DETERMINATION (Continued)

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

~..The value for C,, the concentrat1on limit at the detector, is
determined by using:

< (mea) (F) (chlw) ) | {1-6)

® ( mﬁ—]

where:
RW,; = Radwaste Effluent discharge administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)
C = Total concentration in each batch sample
5L’ = total: gamma 1sotop1c concentratlon, excluding Xe-133,
yC1/m1 .
R = typica1 effluent release rate.

Values of R for each tank are as follows:

Radwaste Primary Tanks 140 gpm (per pump)
Radwaste Secondary Tanks 140 gpm (per pump)
Primary Plant Makeup Tank 160 gpm (per pump)
Condensate Mon1tor Tanks 100 gpm (per pump)

»,"

MPC, = from equation (l 4)

NOTE: If C, < £,C',, then no release"is’possible. To increase C,, increase
the administrative value Ry, and/or increase dilution flow F (by
running more ‘dilution pumps in the applicable discharge structure),
and/or decrease the effluent flow rate R and recalculate C, using the
new Rip, F Ras app11cab1e and equation (1-6).

PR
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1.0 LIQUID EFFLUENTS (Continued)

1.4.1.2 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP/FULL FLOW CONDENSATE
POLISHER DEMINERALIZER (FFCPD) SUMP DISCHARGE LINE MONITOR (BATCH)

(2RT-7817, 3RT-7817)

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

) ) L") (1-7)
€ s (R) {c/MPC.q)
(Ba) () (L") (1-8)
C, <
(R) C/MPC(y)
where
C, = instantaneous concentration at detector 2RT-7817 in uCi/cc
C, = instantaneous concentration at detector 3RT-7817 in uCi/cc
B, = Unit 2 BPS Neutralization Sump administrative value
B, = Unit 3 BPS Neutralization Sump administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)
5,C',, = total gamma isotopic concentration, excluding Xe-133,
uCi/ml, (STEP 1)
R = Typical release flow rates:
BPS Neutralization Sump = 500 gpm
FFCPD High Conductivity Sump = 500 gpm
FFCPD Low Conductivity Sump = 600 gpm
FFCPD Holdup Tank = 1000 gpm
¢ = total concentration in each batch sample, uCi/mi

MPCyy = value of MPC., from equation (1-4) for the sample analysis

NOTE: If C, or C; < £,C*',, then no release is possible. To increase C, or C,,
increase the administrative value B, or B,, and/or increase d1lut1on
flow F (by running more dilution pumps), and/or decrease the effluent
flow rate, R, and recalculate C, or C; using the new B, or B,, F, R as
applicable and equation (1-7) or (1-8).
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2 CONTINUOUS RELEASE SETPOINT DETERMINATION

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

STEP 1:

The isotopic concentration for the continuous releases
are obtained for each release stream (steam generator

‘,blowdown. .steam generator blowdown bypass, blowdown
processing system neutralization sump and turbine plant
sump) from the sum of the respective measured
concentrations as determined by analysis:

C= (EiC'Y') +) + )+ ) + (Cee) + Cx) (1-3)

where:
C

z‘c'v‘

S023-0DCM

- ~
T

total concentrafiéhv(pCi/ml)

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

total meaéuredfgrosé alpha concentration determined from
the previous monthly composite analysis for the release
stream, uCi/ml

total measured -concentration of Sr-89 and Sr-90 as

- determined from the previous quarterly composite analysis

. for the release stream, pCi/ml

1

n

total measured H 3 concentration determined from the
previous week]y or monthly composite analysis for the
release ‘stream,. uCi/ml

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

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

S023-00CM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2 CONTINUOUS RELEASE SETPOINT DETERMINATION (Continued)

STEP 2:

MPC,,, =

eff

where:

MPC.,.,
MPC,,

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

1 (1-4)

C,./C c./C c,/C c/c C,./C
X we, | "\ wec,) "\ wee,| (W ) T wec,,

the limiting concentrations of the appropriate

MPC,, radionuclide from 10CFR20, Appendix B, Table II,

MPC,,, Column 2 :

MPC,

STEP 3: The setpoint, C, (uCi/ml1) for each continuous release
radioactivity monitor may now be specified based on the
respective values of C, £,C',, F, MPC,,, and R to
provide compliance with the limits of 10CFR20,
Appendix B, Table II, Column 2.

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

- (C,. uCi/m) (1-9)
"X (Cal. Const., uCi/cc/cpm)
S023-0DCM
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1.0 LIQUID EFFLUENTS (Continued)

NOTE:

1.4.2.1

If C,or(, <

_BLOWDOWN PROCESSING:SYSTEM NEUTRALIZATION SUMP DISCHARGE LINE

MONITORS (2R7-7817, 3RT-7817

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

c . BeEe,) | (1-7)
2 (R) (c/MpC,) :

L BeEC) T (1-8)
3 (R) (C/Mpcm) :

MPC.y¢ =

instantaneous concentration at detector 2RT-7817 in uCi/cc
instantaneous .concentration at detector 3RT-7817 in uCi/fcc

Unit 2 Blowdown Procéssiné*System Neutralization Sump
administrative value

Unit 3 Blowdown Processing System Neutralization Sump
administrative.value

dilution water flow in volume per unit time
185,000 gpm per circulating water pump (4 total)
17,000 gpm per saltwater pump (2 total)

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

efflueni flow rate, gpm, (STEP 1), (maximum of 500 gpm)

i

total concentration, uCi/ml

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

£,C!4, then no release is possible. To increase C, or C,,

increase the, administrative value B, or B, ‘and/or increase dilution
flow F (by running.more.dilution.pumps), and/or decrease the effluent
flow rate, R, and recalculate C, or C, using the new B, or B;, F, R as
applicable and equation (1-7) or (1-8).
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1.0 LIQUID EFFLUENTS (Continued)

1.4,2.2 STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE MONITORS

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

The value for Cg.,, Cs.ps Cse.3 Or Cyyy, the concentration limit at
the Unit 2 or Unit 3 detectors, is determined by using:

where:
c59-2
)
C59-3

Cess

5Ggs..
SGyy.,
5Ggs-

SGyy.5

5023-0DCM

(56g5.5) (F) (2" 1) (1-9)
(R) /M) '

(864y.,) (F) (£,C' ) (1-10)
(R) (C/MPCm)

(56403 (F) (B,C" 1) (1-11)

(R) (C/MPCm)

(56g5.) (F) (£,C" ) (1-12)

(R) [c/mec, )

instantaneous concentration at detector 2RT-6759 in uCi/ml
instantaneous concentration at detector 2RT-6753 in uCi/ml
instantaneous concentration at detector 3RT-6759 in uCi/mi
instantaneous concentration at detector 3RT-6753 in uCi/ml
Unit 2 E088 Steam Generator Blowdown administrative value
Unit 2 E089 Steam Generator Blowdown administrative value

Unit 3 E088 Steam Generator Blowdown administrative value

= Unit 3 E089 Steaﬁ Generator Blowdown administrative value

dilution water flow in volume per unit time
185,000 gpm per circulating water pump (4 total)
17,000 gpm per saltwater pump (2 total)

S023-00CM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2.2 STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE MONITORS
(2RT-6753, 2R1-6759, 3RT-6753, 3RT-6759) (Continued)

£C',y = total gamma isotopic concentration, excluding Xe-133,
pCi/ml, (STEP 1)

R = maximum blowdown bypass-efflﬂent flowrate per steam
generator, 200 gpm, (STEP 1)

c = total concentration, pCi/ml
MPC,,, = value of MPC,,, from equation (1-4) for the sample
analysis
NOTE: If C.2s Cs3zs Ceo3s OF Cgy3 < BC'4 (for the respective steam generator),

then no release is possible. -To increase C,, Ceips Ce.3 OF Coizs
increase the administrative value SGu.,, SGg.;» SGps3 Or SGy,, and/or

. increase dilution flow F (by running more dilution -pumps), and/or
decrease the effluent flow rate R and recalculate Cg,, Cgps Csoy Or Gy
using the new values of SGgy.;, SGgy.z» SGg.3 OF SGye3, F, R as applicable
and equation (1-9), (1-10), (1-11) or (1-12).
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2.3 TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT-7821)

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

c . B0 EC) (1-13)
27 () fc/mec,,)
c . HEES) (1-14)

3 (R) (C/MPCm)

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

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

NOTE: If C; or Cy < £,C',;, then no release is possible. To increase C, or C,,
increase the administrative value T, or T,, and/or increase dilution

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

1.4.2.3

TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT7-7821) (Continued)

Use of a temporéry diScharge path from the Turbine Plant Sump is
allowed providing the radiation monitor, 2(3)RT-7821, is in service
and the normal discharge path is used concurrently. Temporary

-pumps facilitate faster discharge when draining the condenser to

the outfall via this pathway. The following conditions shall be

-met:

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

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

c. Procedures shall require the immediate termination of the
discharge via the temporary path if the monitor on the
normal path alarms.

5023-0DCM
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TABLE 1-3

Liquid Effluent Radiation Monitor Calibration Constants

(uCi/cc/cpm)
MONITOR Co-60 Ba-133 Cs-137
2RT-6753 2.07E-8 1.90E-8
2RT-6759 1.90E-8 1.90E-8
3RT-6753 1.92e-8 1.92E-8
3RT-6759 1.98t-8 1.97E-8

(a)

S023-0DCM

1-21

This table provides typical (2 20%) calibration constants for the liquid
effluent radiation monitors.
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1.0 LIQUID EFFLUENTS (Continued) .- .-
1.5 DOSE CALCULATION FOR LIQUID EFFLUENTS

The liquid releases considered in the following dose calculations are
described in Section.1.4. The dose commitment to an individual from
radioactive materials in 11qu1d effluents released to unrestricted areas
are calculated for the purpose of- 1mp1ement1ng Spec1f1cat10n 1.2.1-using
the fo]]ow1ng express1on. R -

D, = =ZA Ifat, G F) | | _ (1-15)
where
A,, = . Site- re]ated adu]t 1ngest1on dose- comm1tment factor to the

total body .or an organ, t, -for each identified pr1nc1pa1 “gamma
and beta emitter, 1. from Tab]e 1- 4 in mrem/hr per pC1/m1 ‘

0o
f

; = average ‘concentration of radionuclide, i, in the undlluted |
liquid effluent dur1ng tlme period, At,, in uC1/m1 | ‘; !

-
1t

. dose commitment to the tota] body or an organ, 1. from the :
liquid effluent for: the time period, At,. “in mrem.__ Lo
© !
F; = near field average d11utlon factor (actually m1x1ng ratio) for
C;;-during the time-period, aty. This factor is the ratio of
the maximum-undiluted 1iquid waste flow during time period, .
aty, to the average flow from the site d1scharge structure to
unrestricted. rece1v1ng waters,

o -maximum'liquid'éadioactive waste flow "'},fATh
or: * discharge;structure-exit flow '

length of the j* time period over which Culand F, are everaged
for all 11qu1d releases. in hours

2b A
by

oty
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TABLE 1-4

DOSE COMMITMENT FACTORS*, A,

(mrem/hr per uCi/ml)

S023-0DCM

Radio- , . Total .

nuclide Bone Liver | ~ Body | Thyroid | Kidney Lung GI-LLI
H-3 2.82E-1 | 2.82E-1 | 2.82E-1 .| 2.82E-1 | 2.82E-1 | 2.82E-1
Na-24 4,57e-1 | 4.57E-1 | 4.57E-1 | 4.57E-1 | 4.57E-1 | 4.57E-1 | 4.57E-1
Cr-51 5.58E+0 | 3.34E+0 | 1.23E+0 | 7.40E+0 | 1.40E+3
Mn-54 7.06E+3 | 1,35E+3 -2.10E+3 2.16E+4
Mn-56 1.78E+2 | 3.15E+1 2.26E+2 5.67E+3
Fe-55 5.11e44 | 3.53E+4 | 8.23E+3 1.97E+4 | 2.03E+4
Fe-59 8.06E+4 | 1.90E+5 | 7.27E+4 5.30E+4 | 6.32E+5
Co-57 1.42E+2 | 2.36E+2 3.59E+3
Co-58 6.03E+2 1.35E+3 1.22E+4
Co-60 1.736+3 | 3.82E+3 3.25E+4
Cu-64 2.14E+2 1.01E+42 .5.40E+2 1.83E+4
In-65 1.61E+5 | 5.13E+5 | 2.32E+45 3.43E+5 3.23E+5
Br-84 . -9,39E-2 7.37E-7
Rb-88 1.79E40 | 9.49E-1 2.47E-11
Sr-89 4.99E+3 1.43E+2 8.00E+2
Sr-90 1.23E+45 "3.01E+4 3.55E+3
Sr-91 9.18E+1 3.71E40 4.37E+2
Sr-92 3.48E+1 1.51E+0 6.90E+2
Y-90 6.06E+0 1.63E-1 6.42E+4
Y-91m 5.73E-2 2.22E-3 1.68E-1
Y-92 5.32E-1 1.56E-2 9.32E+3
Zr-95 1.59e+1 | 5.11E+0 | 3.46E+0 8.02E+0 1.62E+4
ir-97 8.81E-1 1.78E-1 | 8.13E-2 2.68E-1 5.51E+4
Nb-95 1.84E+0 | 1.03E+0 | 5.51E-1 1.01E+0 6.22E+3
Nb-95m 1.84€+0 | '1.03E+0 | 5.51E-1 1.01E+0 6.22E+3
Nb-97 1,55€-2 | 3.91E-3 | 1.43E-3 4.56E-3 1.44E+1
Mo-99 1.28642 | 2.43E+] 2.89E+2 2.96E+2
Tc-99m 1.30E-2 | 3.66E-2 | 4.66E-1 5.56E-1 1.79€-2 | 2.17E+1
NOTE: where no value is given, no data are available.

* Source: Reg. Guide 1.109, Table E-11, Table A-1

USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology: USNRC NUREG-0133, Section 4.3.1
5023-0DCM
1-23 Revision 26
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TABLE 1-4
(Continued)

DOSE COMMITMENT FACTORS*, A,
(mrem/hr per pCi/ml)

S023-0DCM

Radio- | . A , Total | . . ,

nuclide’| Bone | Liver Body Thyroid Kidney Lung GI-LLI
Ru-103 1.07E+2 4.60E+1 4,.07E+2 1.25E+4
Ru-106 1,59E+3 2.01E+2 3.06E43 1.03E+5
Ag-110m | 1,42E+3 | 1.32E+3 | 7.82E+2 2.59E43 5.37E+5
Sn-113 2.26E+45
Sn-117m 2.26E+5
Sb-124 2.76E+2 | 5.22E+0 | 1.09E+2 | 6.70E-1 2.15E+2 | 7.84E+3
Sb-125 1.77E+2 | 1.97E+0 | 4.20E+1 | 1.79E-1 1.36E+2 | 1.94E+3
Te-129m | 9.31E+2 | 3.47E+2 | 1.47€+2 | 3.20E+2 | 3.89E+3 4.69E+3
Te-132 2.04E+2 | 1.32E+2 | 1.24E+2 | 1.46E+2 | 1.27E+3 6.24E+3
1-131 2.18E+2 | 3.12E+2 | 1.79E+2 | 1.02E+5 | 5.35E+2 8.23E+1
1-132 1.06E+1 | 2.85E+1 | 9.96E+0 | 9.96E+2 | 4.54E+1 5.35E+0
1-133 7.456+1 | 1.30E+42 | 3.95E+1 | 1.90E+4 | 2.26E+2 1.16E+2
1-134 5.56E+0 | 1.51E+1 | 5.40E40 | 2.62E+2 | 2.40E+] 1.32E-2
1-135 2.32E41 | 6.08E+1 | 2.24E+1 | 4.01E+3 | 9.75E+41 6.87E+1
Cs-134 6.84E+3 | 1.63E+4 | 1.33E+4 5.27E+3 | 1.75E+43 | 2.85E+2
Cs-136 7.16E+2 | 2.83E+3 | 2.04E+3 1.57E+3 | 2.16E+2 | 3.21E+2
Cs-137 8.77E+3 | 1.20E+4 | 7.85E+3 4.07E+3 | 1.35E+3 | 2.32E+2
Cs-138 6.07E+0 | 1.20E+1 | 5.94E+0 8.81E+0 | 8.70E-1 | 5.12E-5
Ba-139 7.85E+0 | 5.59E-3 | 2.30E-1 5.23E-3 | 3.17E-3 | 1.39E+1
Ba-140 1.64E+3 | 2.06E+0 | 1.08E+2 7.02E-1 | 1.18E+0 | 3.38E+3
La-140 1.57E+0 | 7.94E-1 | 2.10E-1 5.83E+4
Ce-141 3.43E+0 | 2.32E+0 | 2.63E-1 1.08E+0 8.86E+3
Ce-143 6.04E-1 4,46E+2 4.94€-2 1.97E-1 1.67E+4
Ce-144 1.79E42 | 7.47E+1 | 9.59E40 4,43E+1 6.04E+4
Nd-147 3.96E+0 | 4.58E+0 | 2.74E-1 2.68E+0 2.20E+4
W-187 9.16E+0 | 7.66E+0 | 2.68E+0 2.51E+3
Np-239 3.53E-2 | 3.47€-3 | 1.91E-3 1.08E-2 7.11E+2
NOTE: where no value is given, no data are available.

* Source: Reg. Guide 1.109, Table E-11, Table A-1

USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology:  USNRC NUREG-0133, Section 4.3.1
S023-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.6 Representative Sampling

Prior to sampling of a batch. release, each batch shall be thoroughly
mixed to assure representative sampling in accordance with the
requirements of Regulatory Guide 1.21 and NUREG-0800, Section 11.5. The
methodology for mixing and sampling is described in 50123-111-5.23,
"Generating Effluent Release Permits Using The Yax Computer” and
S0123-111-5.2.23, "Units 2/3 Liquid Effluent Sample Collection".

S023-0DCM
1-25 Revision 36
02-28-01
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2.0 GASEOUS EFFLUENTS

2.1 DOSE: RATE

SPECIFICATION

2.1.1

The dose rate in unrestricted areas due to radjoactive

‘materials released in gaseous effluents from the site (see

Figure 2-2) shall be 1imited to the following:

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

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

i

APPLICABILITY: At all times

ACTION:

With dose rate(s) exceeding the above limits, jmmediately
. decrease the -release rate to within the above 1imit(s).

SURVEILLANCE REQUIREMENTS

.1

The dose rate due to noble gases in gaseous effluents shall be
determined to be w1th1n the above limits in accordance w1th
Section 2.7. '

The dose rate due to radioiodines, tritium and radioactive

materials in particulate form with half lives greater than

8 days in gaseous effluents shall be determined to be within the
above limits in accordance w1th ‘Section 2.7 by obtaining
representative samples and performlng analyses in accordance with

- the samp11ng and analysis program specified in Table 2-1.

S023-0DCM
2-1 Revision 21
02-15-90



TJABLE 2-1

RADIQACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

Gaseous Minimum Type of Lower Limit
Release Sampling Analysis Activity of Detection
Type Frequency Frequency Analysis (uCi/ml)?
Batch P P Principal Gamma Emitters® 1x10™
Waste Gas Each Tank Each Tank
Decay Tank Grab Sample
Continuous * * Principal Gamma Emitters® 1x10°
* * Tritium 1x10°°
. W I-131 1x10°12
Continuous” Charcoal
Sampler Sample 1-133 1x10°7°
wd
Continuous’ Particulate Principal Gamma Emitters® 1x10°"
Sampler Sample (1-131 and Others)
M
Continuous’ Composite Gross Alpha 1x10°"
Sampler Particulate
Sample
. Q
Continuous’ Composite Sr-89 and Sr-90 1x10°"
Sampler Particulate
Sample
Continuous® Noble Gas Noble Gases 1x10°8
Monitor Monitor Gross Beta or Gamma

CONTINUOUS PATHWAYS:

S023-0DCM

Containment Purge - 42" :
Containment Purge - 8"
Condenser Air Ejector

Plant Yent Stack

South Yard Facility

*Sampling frequencies for noble

gases and tritium are:

Each Purge™

Monthly Grab®
Monthly. Grab®.
Weekly Grab™e

Particulate and Jodine

sampling only"

2-2

$023-0DCM
Revision 32
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TABLE 2~ Continued
TABLE NOTATION

a. The LLD is the smallest Edntéﬁtrat%oh‘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 measurément'SQSiéﬁ'(Qﬁich may include radiochemical
separation): L ' S

4.66 s,
EeVe2,22 x10°¢ Y« exp (-Ant)
where: o

LLD =

LLD is the "a -priori" lower limit of detection as defined above (as
microcurie per unft mass}or,vp1ume),

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

" E is the counting éfficigﬁgy‘(asgcouﬁtsfper transformation),
V is the sample size (in{dnits of!méés or VOfdme), :
2.22 x 10° is thé}hdmbeff&f?tréhsf@rmations per minute per microcurie,
Y is the fractional radiochemical yield (when applicable),
A is the radioactive Jécéthqnsfant for.thé particu]ér radionuclide, and

. &t is the elapsed time between midpoint of .sample collection and time of
" counting (for plant effluents, not environmental samples).

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

Typical values of E, V, Y and At should be used in the calculation.

It should be recognized thﬁt;ihélilb‘ii'Hefiﬁed‘as an a priori ; (before the

fact) 1imit representing the capability of the measurement system and not as
2 posteriori (after the fact)é]imi;ifor a particular measurement.*

. [ N
s Paly I

*;og]a more complete discussion of the LLD, and other detection limits, see the
ollowing: ‘ e
(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).

S023-0DCM
2.3 Revision 26
12-20-93

S023-0DCM



S023-0DCM

TABLE 2-1 (Continued)
TABLE NOTATION

Analyses shall also be performed on the affected unit and plant vent stack
following shutdown, startup, or a THERMAL POWER change exceeding 15 percent
of the RATED THERMAL POWER within a 1-hour period. This requirement does not
apply if: (1) analysis shows that the DOSE EQUIVALENT I-131 concentration in
the reactor coolant has not increased more than a factor of 3; and (2) the

noble gas monitor shows that effluent activity has not increased more than a
factor of 3.

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

(i) Samples shall be changed at least once per 7 days and analyses shall be
complet§d within 48 hours after changing (or after removal from
sampler).

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

Tritium grab samples shall be taken at least one per 7 days from the

ventilation exhaust from the spent fuel pool area, whenever spent fuel is in
the spent fuel pool.

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

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

Radioactive airborne effluents only expected to be particulate and jodine.

$023-0DCM
2-4 Revision 33
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2.0 GASEOUS EFFLUENTS (Continued)
2.2 DOSE_- NOBLE. GASES

SPECIFICATION

2.2.1

The air dose due to noble gases re]eased in gaseous effluents,
from each reactor unit, from the site (see Figure 2-2) shall be

Jlimited to the. followlng

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

During any calendar year. Less than or equal to 10 mrad for
gamma radiation and 1ess than or equal to 20 mrad for beta
radiation. ; ,

APPLICABILITY: At all times

ACTION:

a.

With calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above limits, in lieu of
any other report required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the Commission
within 30 days, pursuvant to Technical Specification Section

-5.7.2 and LCS 5.0.104.2, a Special Report which identifies the

cause(s) for exceeding the limit(s) 'and defines the corrective
actions taken to reduce releases and the proposed corrective
actions to be taken to assure that subsequent releases will be
in compliance wnth Spec1f1cat1on 2.2.1,

§URVEILLANCE REQUIREMENTS

.1 Dose Calculations Cumu1ative'dose contributions for the current
calendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.

$023-0DCM
2-5 Revision 30
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2.0 GASEOUS EFFLUENTS (Continued)

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

SPECIFICATION

2.3.1 The dose to an individual from tritium, radioiodines and
radioactive materials in particulate form with half-lives
greater than 8 days in gaseous effluents released, from each
reactor unit, from the Site (see Figure 2-2) shall be 1imited
to the following: ‘

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

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

APPLICABILITY: At all times
ACTION:

a. With the calculated dose from the release of tritium,
radioiodines, and radioactive materials in particulate form,
with half lives greater than 8 days, in gaseous effluents
exceeding any of the above limits, in lieu of any other report
required by Technical Specification Section 5.7.1 and LCS
5.0.104, prepare and submit to the Commission within 30 days
pursuant to Technical Specification Section 5.7.2 and LCS
5.0.104.2, a Special Report which identifies the cause(s) for
exceeding the Timit and defines the corrective actions taken to
reduce releases and the proposed actions to be taken to assure
that subsequent releases will be in compliance with
Specification 2.3.1.

SURVEILLANCE REQUIREMENTS

.1 Dose Calculations Cumulative dose contributions for the current
calendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.

S023-0DCM
2-6 Revision 32
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2.0 GASEOUS EFFLUENTS (Continued)
2.4 GASEQUS RADWASTE TREATMENT

SPECIFICATION Lo e

- 2.4.1 . The GASEQOUS RADWASTE TREATMENT SYSTEM ‘and the VENTILATION
, - EXHAUST TREATMENT SYSTEM 'shall be operable. The appropriate
portions of the-GASEOUS RADWASTE TREATMENT SYSTEM shall be used
"~ to reduce:radioactive materials in gaseous waste prior to their
discharge -when:the projected gaseous effluent air doses due to
gaseous effluent releases from the site (see Figure 2-2), when
averaged over 31:days, would exceed 0.2 mrad for gamma
radiation and 0.4 mrad for beta radiation. The appropriate
- portions of the VENTILATION EXHAUST TREATMENT SYSTEM shail be
. used to reduce radioactive materials in:gaseous waste prior to
their discharge when the projected doses due to gaseous
- effluent releases from:the site (see Figure 2-2) when averaged
over 31 days-would exceed 0.3 mrem to any organ.*

APPLICABILITY: At all:times
ACTION:

a. With gaseous waste being discharged without treatment and in
excess of the above limits, in lieu of any other report
required by Technical Specification Section 5.7.1 and LCS
5.0.104, prepare and submit to the Commission within 30 days,
pursuant to Technical Specification Section 5.7.2 and LCS

5.0.104.2, a Special ‘Report which includes the following
information:

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

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

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

SURVETLLANCE REQUIREMENTS

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

“These doses are per reactor unit.

S023-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.4 GASEQUS_RADWASTE TREATMENT (Continued)

SURVEILLANCE REQUIREMENTS (Continued)

2.4.1.2

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

In plant shut-down (Mode 5, 6), the applicable portions of the
GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST TREATMENT
SYSTEM shall be demonstrated OPERABLE by operating the GASEQUS

. RADWASTE TREATMENT SYSTEM equipment and VENTILATION EXHAUST

TREATMENT SYSTEM equipment for at least 15-minutes prior to
processing gases unless the appropriate gaseous radwaste system has

been utilized to process radioactive gaseous effluents during the
previous 92 days.

2.5 DELETED, moved to Section 3.

$023-0DCM
2-8 Revision 22
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2.0 GASEOUS EFFLUENTS (Continued)
2.6 Methods of Calculation for Gaseous Effluent Monitor Setpoints

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

PYS = Plant Vent Stack

CAE = Condenser Air Ejector
CP = Containment Purge

SY = South Yard

WG = MWaste Gas

‘Ul = Unit 1 Airborne Release

The sum of the administrative values is limited to 1.0 to ensure that
the total concentration from all release points on site to the
environment will not result in a release exceeding the limits of
Specification 2.1.1. The sum total of all these administrative values
for the site shall be less than or equal to 1.0.

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

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

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

Total Body

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

(2-1)
0.38 | 2120 <™ (500 mrem/yr)(107¢ m/cc)
3/sec
Cdet = z
C
mrem/yr
(flow rate, cfm){x/Q, sec/m)|Y | K, -/y3 1
uCi/m ctm
Skin
The concentration at the detector corresponding to a
3000 mrem/yr skin dose rate at the exclusion area boundary is
determined by:
(2-2)
0.38(2120 cfm J(3ooo mrem/yr){10°m3/cc)
3
C = m>/sec

det

(flow rate,cfm)@/Q,sec/m’) ) Li+1.1Mi,'“rem/Yf €,
uCi/m? Ceot

S023-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)
2.6.1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1

Continued
where K
Caet = the instantaneous concentration at the
, . detector, pCi/cc
0.38 =" an administrative value used to account for
potential activity from other gaseous release
pathways. '
Ki = total body dose conversion factor from
. Table 2-4 for the_i** gamma emitting noble gas,
. mrem/yr per pCi/m
L, = skin Dose Conversion Factor from Table '2-4 for
the i*" noble gas, mrem/yr per uCi/m’
M, = air Dose Conversion Factor from Table 2-4 for
.~ the i* noble gas, mrem/yr per uCi/m’
1.1 ‘ o= Ebn&érs{on factor to convert gamma air dose to
‘ . -skin dose S
C, = ‘concentration of the i* noble gas as determined
by sample analysis, uCi/cc
Ciot = total concentration of noble gases as
“determined by sample analysis, uCi/cc = g,C,
- flow rate =:.total ‘plant vent stack flow rate, cfm,
-="typically 164,000 cfm
2120 =-conversion constant, cfm per m'/sec

. 500 mrem/yr .total body dose rate limit, as specified by

-Specification 2.1.1.a
“skin dose rate limit as specified by
Specification 2.1.1.a

3000 mrem/yr

X/Q

historical annual average dispersion factor for
any landward sector, sec/m’
4,.8E-6 sec/m’

$023-0DCM
2-11 Revision 31
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2.0 GASEQUS EFFLUENTS (Continued)

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

and 3RT-7865-1

The smaller of the values of C,, from equations (2-1) and (2-2)
shall be used to determine the maximum permissible monitor
alarm setpoint.

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

A - (C,,.s HCi/cc) (flow rate, cfm)(28320) (2-3)
m (s) (60)
where:
A = maximum permissible release rate, uCi/sec
Ceet = smaller of the values of C,, determined in
equations (2-1) and (2-2).
flow rate = plant vent stack flow rate (cfm) used in
equations (2-1) and (2-2)
28320 = conversion from ft? to cc
60 = conversion from minutes to seconds
S = correction factor to compensate for the split

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

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

S023-00CM
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2.0 GASEOUS EFFLUENTS (Continued)

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

2.6.2.1 2RT-7818 and 3RT 7818 Condenser-Air Elector Monitors

For the purpose of 1mp]ementation of Spec1f1cat10n 2.1.1, the
alarm setpoint level for noble gas monitors is based on the
gaseous .effluent- f]ow rate and the meteorolog1ca] dispersion
factor.

" The concentration at the detector: correspondlng to a total body
dose rate_.of 500 mrem/yr at the exc]usion area boundary is
determined by - using: .

Total Body
N (2-5)

(0.1) (0. 5)(2120 _cfm ]( 500 myr“em/yr) (10" m?/cc)
m3/sec o :

(F]m_v:rate. cfm),(x/Q, sec/nf) lz' (K” mrem/yr ] ( C, ]]

Cpue =

det

ﬂﬁ/ma Ctot

The concentratlon at the detector correspondlng to a

3000 mrem/yr skin dose rate at the exclusion area boundary is
determined by using:

Skin

where: 0.1 = an adm1n1strat1ve value used to account for potential
: jact1v1ty from other gaseous release pathways.

0.5 = an administrative value used to account for releases
from both SONGS 2 and SONGS 3 condenser air ejectors
~simultaneously.’
Other parameters are specified in 2.6.1.1 and 2.6.2.2 above.
(2-6)

(0.1) (0. 5)L2120 cfm ] ( 3000 mrem/yr) (10 m®/cc)

m3/sec
C
L, (L, + 1.M,, _mre.m/y: ] ( i
pCi/m Ciot

det

(Flow rate, cfm) (x/Q, sec/m?)

S023-00CM
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.2

2.6.2.2

where:

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

or 3RT-7870-1 (Continued)

The smaller of the values C,, from equations (2-5) or (2-6) is
to be used in determining the maximum permissible monitor alarm
setpoint (cpm), as follows: '

The maximum permissible alarm setting (cpm) is determined by
using the calibration constant for the corresponding Condenser
Evacuation System Monitor given in Table 2-3. The maximum
permissible alarm setpoint is the cpm value corresponding to the
concentration, C,., [smaller value from equation (2-5) or

(2-6)1.

The calibration constant used is based on Kr-85 or on Xe-133,
whichever yields a lower detection efficiency (higher value in
terms of uCi/cc/cpm). The alarm setpoint will not be set
greater than the maximum permissible alarm setting determined
above. '

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

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

A, = (Cgees uCi/cc) (flow rate, cc/sec) (2-7)
A, =  maximum permissible release rate, uCi/sec
Cir = smaller value of C,,, as obtained from

equations (2-5) and (2-6)

flow rate = flow rate of the condenser air ejector, cc/sec
4.719E5 cc/sec (conservatively assumed as
design flow rate)

5023-0DCM
2-14 Revision 31
02-27-98
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2.0 GASEQOUS EFFLUENTS (Continued)

2.6.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1
For the purpose of implementation of Spec1f1catlon 2.1.1, the
alarm setpoint level for noble gas monitors is based on the

gaseous eff]uent flow rate and the meteorological dispersion
" factor.

"NOTE: 2(3)RT47865 is not designed to monitor.main purge.

The concentration at the detector corresponding to a total body

dose rate of 500 mrem/yr at the exclusion boundary is determined
by using:

~ Total Body

(0.38) (Pz)[ZIZO _cfm ] (500 mrem/yr) (107 m3/cc)
m¥/sec .

(2-8)

3

C
(Flovl_ rate, cfm) (X/Q. sec/m3) ‘8,( K‘.. ':r;m//':: ] ( C i ]l

tot

det2 =

(2-9)

'(0.38)(P3)(2120' :fm ] ('500 mrem/yr) (107 m®/cc)

C . m3/sec’

det3

uCi/m3 c

tot

(Flow rate, cfm) (x/Q, sec}!ﬁa) [21 ['K}. mrem/yr ] [ 2 ]]

The concentration at the detector corresponding to a

3000 mrem/yr skin dose rate at the exclus1on area boundary is
determ1ned by using

Skin

(0.38)(Pz)(2120 ctn ] ( 3000 mrem/yr) (10 m3/cc)
m3/sec

(2-10)

Coet2 =

(Flow rate, cfm) (X/Q, sac/m3) £, | L, + LM, mrem/yr C,
puCi/m? Coot

S023-00CM
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2.0 GASEOUS EFFLUENTS (Continued)
2.6.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1

(Continued)
¢ (2-11)
(0.38) (P3)[2120 f/'“ ]'( 3000 mrem/yr) (107 m3/cc)
m>/sec
cdeu = C
(Flow rate, cfm) (x/Q, sec/m’)[zi(lw + 1.1M,, mrew/y; ) ( Ci ]]
uCi/m tot
where:

Cer2 = instantaneous concentration of the Unit 2
detector, uCi/cc.

Ciers = instantaneous concentration of the Unit 3
detector, uCi/cc.

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

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

Flow rate = observed maximum flowrate in cfm from the unit
specific monitor 7828.
Default values will be the following conservative
measured flows:
= 50,000 cfm main purge [2(3)RT-7828 only]
3,000 cfm mini-purge
(The above values replace the smaller design
flowrates.)

Other parameters are as specified in 2.6.1.1 above. The smaller of
the values of maximum permissible C,,, from equation (2-8) or

(2-10) and C,,, from equations (2-9) or (2-11) is to be used in
determining the maximum permissible monitor alarm setpoints.

S023-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.3°

" CONTAINMENT PURGE - 2RT-7828, 3R7-7828, 2RT-7865-1, 3RT-7865-1

(Continued)

.;{'

'2.6;3.i'rﬂaximum Pérmfssib]e:AIékﬁTSettinq for 2(3)RT-7865-1

where:

The maximum ﬁéfmissible alarm setting for the Wide Range Gas
Monitor expressed as a maximum release rate (uCi/sec) is
determined by converting the concentration at the detector, C.

(uCi/cc),to an equivalent release rate in pCi/sec.

A f“‘;pééifyC?/éc)f(flpw rate, cc/sec) (2-7)

AL, - = maximum permissible release rate, uCi/sec

Coet = smaller value of C,,, as obtained from equation
(2-8, 2-10) for Unit 2 or (2-9, 2-11) for Unit 3.

flow rate = flow rate, cc/sec

1.416E6 cc/sec for mini-purge.
2.360E7 cc/sec for main purge [2(3)RT-7828 only].

.2 Maximum Permissible Alarm Setting (RT-7828)

The maximum permissible alarm setting for RT-7828 is in uCi/cc
and is the smaller of the values of C,, (uCi/cc) from equations
(2-8) and (2-10):for Unit 2 or equations (2-9) and (2-11) for
Unit'3. o -

S023-0DCM
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2.0 GASEQUS EFFLUENTS (Continued)

2.6.4

2.6.4.1

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

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

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

Maximum Permissible Alarm Setpoint for 3R7-7865-1 and
2/3RT-7808

The smaller of the values of C,, from equations (2-1) and (2-2)
shall be used to determine the maximum permissible monitor
alarm setpoint.

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

A - (Cye» HCi/cc) (flow rate, cfm)(28320) (2-4)
e () (60)

where:

ALax = maximum permissible release rate, uCi/sec

Coet = smaller of the values of C,, determined in
equations (2-1) and (2-2)

flow rate = plant vent stack flow rate (cfm) used in
equations (2-1) and (2-2)

28320 = conversion from ft* to cc

60 = conversion from minutes to seconds

S = correction factor for 3RT-7865-1 viewing only

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

S023-0DCM
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2.0

GASEOUS EFFLUENTS (Continued)

2.6.4
- 2.6.4.2

where:

where:

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

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

o (2-12)
. (E‘Ci) (‘?) ) >Cdlgt  -

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

f = waste ga§ heéder effluent flow rate, cfm

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

Ceet = smaller of the values of C,, determined in
‘ - “equations '(2-1) and (2-2) with C, being obtained
from the waste gas holdup tank to be released

1f a release is not possible, adjust the waste gas header flow
by determining the maximum permissible waste gas header
effluent flow rate corresponding to the Plant Vent Stack
Monitor setpoint in accordance with the following:

. : 2-13
L 09, () (2-23)
S Z‘ C‘
f = :waste éas Header effluent flow rate (cfm)
Foo= plan{ vent stack flow rate (cfm) used in equation (2-1)
- or_(2-2)~~:=:

Cget = iga;}e§goffthe value of C,, from equation (2-1) or
¢, = tota]fgéhmaiactivity (nCi/cc) of the waste gas holdup
. tank to-be released, as determined from the pre-release

sample analysis.
0.9\-i;iéh'adm{nistfative value to account for the potential

activity from other releases in the same release
pathway.

x $023-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2.6.5
2.6.5.1

SQUTH_YARD FACILITY (SYF) - SYFRT7904, SYFRT7905

SYFRT7904 - South Yard Facility Work Area Monitor,

SYFRT7905 - South Yard Facility Decontamination Area Monitor

For the purpose of implementation of Specification 2.1.1, the
alarm setpoint level for the particulate monitor is based on
the airborne effluent flow rate and the meteorological
dispersion factor.

Organ Dose Rate

The concentration at the detector corresponding to a 1500

mrem/yr organ dose rate at the exclusion boundary is determined
by:

2-14)

m3/sec

(Flow rate, cfm){x/Q, sec/m3)[2 1[Pw '""e'“/yf‘][ C, ”

(RF) (0.5) (0.1)(2120 cfm ksoo mrem/yr)(10°¢ m’/cc)(

pCi/m3 cto

Caet = the instantaneous concentration at the
detector, uCi/cc

0.5 = an administrative value used to account for
releases from both SYF pathways
simultaneously

0.1 = an administrative value used to account for
potential activity from other site airborne
release pathways

Pix = organ dose conversion factor from Table 2-5
for the i gamma emitting Particulate
isotope, mrem/yr per uCi/m

p
"

concentration of the i*" particulate isotope
as determined by sample analysis or source
term evaluation, uCi/cc

RF = an administrative value used to account for
isotaopes in the source term that are not
detectable.

5023-00CM
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2.0 GASEOUS EFFLUENTS (Continugd) '
2.6.5 SOUTH YARD FACILITY (SYF) - SYFRT7904, SYFRT7905 (Continued)

Ceot -~ .= total concentration of particulate isotopes
~ -% as determined by sample analysis or source
term evaluation, puCi/cc = g,C,

Flow Rate = SYF Work Area Vent cfm (typically 17,500 cfm)
= SYF Decontamination Monitor
“(typically 5,700 cfm)
2120~ ' '=""conversion constant, cfm per m'/sec
1500 mrem/yr = “6r§an dose rate limit, as specified by

_ Specification 2.1.1.b

_historical annual average dispersion factor

- for any landward sector, 8.0E-5 sec/m’
(Reference: Memo dated 12411/94 from E. M.
Goldin to P. K. Chang, Subject, "South Yard
Facility Dispersion and Deposition Factors
for Potential Normal Gaseous Effluent
Releases; Determination of Compliance with.
10CFR50, Appendix I")

X/Q

. S023-0DCM
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Table 2-3)

Gaseous Effluent Radiation Monitor
Calibration Constants

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

(a)This table provides typical ($20%) calibration constants for the

gaseous effluent radiation monitors.

$023-00CM
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2.0 GASEQUS EFFLUENTS (Continued)

2 7 Gaseous Effluent Dose Rate

The methodo]ogy used for the purpose of 1mp1ementat1on of Specification
2.1.1 for the dose rate above background to an individual in an
unrestricted area is calculated by using the following expressions:

2.7.1
[}

18

D

H

- where:

S023-0DCM

(x/Q)

(L, +1.1) (K@) 0, ]

]

FOR_NOBLE GASES:

(2-18)

Jo |

(2-19)

total body dose rate in unrestricted areas due to

‘radioactive materials released in gaseous
reffluents mrem/yr

skin dose rate in unrestricted areas due to
radioactive materials released in gaseous

-effluents,” mrem/yr

the total body dose factor due to gamma emissions
from: Table 2-4 for each identified noble gas
rad1onuc]1de, i, in mrem/yr per uCi/m’

i

.skin dose factor due to the beta emissions from

Table 2-4 for each jdentified noble gas
rad10nuc11de, i, in mrem/yr per uCi/m’

.:a1r dose factor due to gamma emissions from
‘Table 2-4 for each identified noble gas

radionuclide, i, in mrad/yr per uCi/m’
(convers1on constant of 1.1 mrem/mrad converts air

<dose to sk1n dose.)

measured or calcu]ated release rate of

ﬂa%radionuc11de, i, :for either continuous or batch
' -gaseous’ eff]uents, in uCi/sec

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

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

8.0E-5 sec/m’ for South Yard Facility

$023-0DCM
ama 2-23 Revision 31
02-27-98



2.0 GASEQOUS EFFLUENTS (Continued)

2.7.2 FOR ALL RADIOIODINES, TRITIUM AND FOR ALL RADIOACTIVE
MATERIALS IN PARTICULATE FORM WITH HALF LIVES GREATER
THAN EIGHT DAYS:

(2-20)

os
!

o = Iy [zk(Pik ﬁk) 6i]

where:

o
o
1]

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

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

P, = 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.

x]
t
]

highest calculated annual average 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), 4.8E-6 sec/m’ for Units 2/3 for the inhalation
pathway. The location is the unrestricted area in the
NW sector.

= (X7Q), 8.0E-5 sec/m* for South Yard Facility for the
inhalation pathway. The location is the unrestricted
area in the E sector.

= (576), 4.3E-8 m? for Units 2/3 for the food and ground
plane pathways. The location is the unrestricted area
in the E sector.

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

5023-0DCM
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2.0 GASEOUS EFFLUENTS (Cont1nued)

2.8 Gaseous Effluent Dose Ca]culatlon

2.8.1 . DOSE FROM NOBLE:GASES "IN EO FFLUENTS
+ .~ The gaseous releases considered in the following dose
calculations are described in Section 2.6. The air dose in
unrestricted areas due to noble gases released in gaseous
effluents is calculated using the following expressions:

2.8.1.1 For historfcai méiebrb]bgy:

. = (2-21)
D, = 3.17x10‘8‘?::‘ H, [(X/Q)Q,]
} — (2-22)
Dy = 3.17x107 =, N, [(X7Q)Q,]
P
where: _
D, = total gamma?air dose from gaseous effluents, mrad
D, =  total beta air dose from gaseous effluents, mrad
-3.17x10°® = 1nverse seconds per year
M, = . air. dose factor due to gamma emissions from Table 2-4
for each identified noble gas rad1onuc11de, i, in
mrad/yr per uCi /m?

N = air dose due to beta emissions from Table 2-4 for each
1dent1f1ed noble gas radionuclide, i, in mrad/yr per
uC1/m

(X/Q) = ',Max1mum annua] average atmospheric dispersion factor

for any landward sector or distance at or beyond the
unrestricted area boundary.
-4.8E-6 . sec/m for Units-2'and 3

w*‘fB ‘OE- 5"sec/m for South Yard Facility

it

’Q,

amount ‘of ‘noble gas radionuclide, i, released in
gaseous effluents, uCi.

$023-0DCM
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2.0 GASEQUS EFFLUENTS (Continued)

2.8.1.2 Ffor meteorology concurrent with release:

NOTE: Consistent with the methodology provided in Regulatory
Guide 1.109 and the following equations, RRRGS (Radioactive
Release Report Generating System) software is used to
perform the actual calculations.

] (2-23)

<
1}

1.14x107 £, M, |z (at; (X/Q), Qii)j

1 (2-24)

(=}
1]

5 1.14x10"* = N, [£ (at, (X/Q), Qij)

where:

= total gamma air dose from gaseous effluents
in sector o, mrad

Dge = total beta air dose from gaseous effluents in
sector o, mrad

1.14x10" = inverse hours/year

M, = air dose factor due to gamma emissions from
Table 2-4 for each identified noble gas
radionuclide, i, in mrad/yr per uCi/m’

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

At = length of the j*" time period over which
(x/Q),, and Q,; are averaged for gaseous
releases in hours

(X/Q) 46 = atmospheric dispersion factor for time period
Aty at exclusion boundary location in
Tandward sector o determined by concurrent
meteorology, sec/m’

Q;; = average release rate of radionuclide, i, in
gaseous effluents during time period, aty,
uCi/sec

$023-0DCM
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2.0 GASEOUS EFFLUENTS (Continued) } ' ’

2.8.2 DQ§E-FROM TRITIUM, RADIOQIODINES AND RADIOACTIVE
MATERIALS IN PARTICULATE FORM WITH HALF LIVES

. GREATER .THAN 8 DAYS IN GASEOUS EFFLUENTS

. The dose to-an individual from tritium, radioiodines and
radioactive materials in particulate form with half Tives
greater than-eight days in gaseous effluents released to

“unrestricted areas is calculated using the following

. expressions: .
2.8.2.1 For historical meteorology:
e (2-25)
0,  =3.7x10% 3 [5, RuM )]
where: o
D, L. 'fgf;i B;bjecteﬁ dose from gaseous effluents to an
individug].‘mrem
.-"3.i7x1'0'.8 = :R;ééé/séébna
Q " = amount’of each radionuclide, i, (tritium,

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

sum of all pathways, k, for radionuclide, i, of
the R, W product, in mrem/yr per uCi/sec. The
Ry M, value for each radionuclide, i, is given in
. Table 2-6 for Units 2/3 and Table 2-17 for South
-..Yard Facility.. The value given is the maximum
Z,R; M, for all locations and is based on the most
‘restrictive age groups.

R,

Rix = 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 m’-mrem/yr per uCi/sec), at the
...controlling location. The R,,'s for each
~ - controlling location for each age group are given
-~ in Tables 2-7 thru 2-16 for Units 2/3 and
. Tables 2-18:through 2-21 for South Yard Facility.
-, Data in these:tables are derived using the NRC
-* code, ‘PARTS. (See the annual update of revised R,
- parameters based on changes in the Land Use Census
¢ -~ provided by Corporate Health Physics and
: Environmental.)
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2.0 GASEQUS EFFLUENTS (Continued)

2.8.2.1 For historical meteorology: {Continued)

W, = annual average dispersion {X/Q)or deposition (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/Q)for each controlling location is given in
Tables 2-7 thru 2-16 for-Units 2/3 and Table 2-18
through 2-21 for South Yard Facility.

= (D/Q)for the food and ground plane pathways in m?.
The (D/Q)for each controlling location is given in
Tables 2-7 thru 2-16 for Units 2/3 and Tables 2-18
through 2-21 for South Yard Facility.

2.8.2.2 For meteoroloqy concurrent with releases:

NOTE:

where:

Consistent with the methodology provided in Regulatory

Guide 1.109 and the following equations, RRRGS (Radioactive
Release Report Generating System) software is used to perform
the actual calculations.

Imn
- * 2-26)
D, =1.14 x 10 55Z |(at,) (R,,) (W (
0 i'k[( j)( ike)(jke)(Q”)l
J
D, = total annual dose from gaseous effluents to an

individual in sector e, mrem.

at; = length of the j** period over which W, and Q;

are averaged for gaseous released, hours
Q,, = average release rate of radionuclide, i, in

gaseous effluents during time period at;, uCi/sec
Rio = dose factor for each identified radionuclide i, for

pathway k for sector e (for the inhalation pathway in
mrem/yr per uCi/m* and for the food and ground plane
pathways in m’ mrem/yr per uCi/sec) at the controlling
location. A listing of R, for the controlling
locations in each landward sector for each group is
given in Tables 2-7 thru 2-16 for Units 2/3 and

Tables 2-18 through 2-21 for South Yard Facility. The
e is determined by the concurrent meteorology.

Wye = dispersion (X/Q)or deposition (D/Q)factor for the
time period At, for each pathway k for calculating the
dose to an individual at the controlling location in
sector e using concurrent meteorological conditions.
(X/Q)for the inhalation pathway, sec/m’
(D/Q)for the food and ground plane pathways, m?
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- .JTABLE 2-4

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS**

Total Body Dose Skin Dose Gamma Air Dose Beta Air Dose
Factor K; Factor L, Factor M, Factor N,
~Radio- | .. (mrem/yr. - ~(mrem/yr (mrad/yr . - © (mrad/yr
Nuclide | . per uCi/m’) per uCi/m'):. - per pCi/m) _per uCi/m’)
Kr-85m . 1.17E43 . ~-1.46E+3 - - 1.23E43 - © 1.97E43
Kr-85 1.61E+1 1.34E43 ©1.72E+1 - ~1,95E+3
Kr-87 5.92E+3 9.73E+3 6.17E+3 "~ 1.03E+4
Kr-88 - 1.47E+4 2.37E+3 1.52E+4 2.93E+3 .
Xe-131m 9.15E+1 4.76E42 - 1.56E+2 - 1.11E+43
Xe-133m 2.51E+2 9.94E+2 3.27E+2 . -~ 1.48E+3
Xe-133 2.94E+2 3:06E+2 3.53E+42 - ~ 1.05E43
Xe-135m 3.12E+43 7.11E42 3.36E+3 | " 7.39E+2
Xe-135 1.81E+3 1.86E+3 © 1.92E+3 2.46E+43
Xe-138 8.83E+3 4.13E43 - 9.21E+3 - 4.75E+3
Ar-41 8.84E+3 2.69E+3 - 9,30E+3 3.28E+3
**Source: “USNRC Reg. Guide 1.109, Table B-1
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TABLE 2-5
DOSE PARAMETER P,*

CHILD AGE GROUP
CRITICAL ORGAN

Inhalation Pathwax Inhalation Pathwax
Radionuclide (mrem/yr per uCi/m’) Radionuclide (mrem/yr per uCi/m’)
H-3 1.1E43 I -131 1.6E+7
Cr-51 1.7E44 I -132 1.9€+5
Mn-54 1.6E+6 I -133 3.8E+6
Co-57 5.1E+5 I -134 5.1E+4
Co-58 1.1E+6 I -135 7.9E+5
Co-60 7 .1E+6 Cs-134 1.0E+6
Sr-89 2.2E46 Cs-136 1.7E+5
Sr-90 1.0E+8 Cs-137 9.1E+5
Zr-95 2.2E+6 Ba-140 1.7E+6
Nb-95 6.1E+5 Ce-141 5.4E+5
Ru-103 6.6E+5 Ce-144 1.2E+7
Te-129m 1.8E+6
*Source: USNRC NUREG-0133, Section 5.2.1.1
S023-0DCM
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S023-0DCM

.. TABLE 2-6

" . CONTROLLING LOCATION FACTORS

_ N ) g ' lekwk e ' e
- Radionuclide . mrem/yr per uC1/sec Use:
H-3 3.00E-3 . - R: Outage Workers
- Cr-51", 1.23E-1 .| R+ Outage Workers
Mn-54 - 2.71E+]1 - R: Outage Workers . R
Co-57 6.91E+0 -] R: -Outage Workers :
© Co-58 9.18E+0 ! - R: . Outage Workers :
- Co-60 - PO3.71E42 ¢ .| R: Outage Workers '
Sr-89 | 4.65E+1 - | Q: 'SC Ranch (No. Res.)
Sr-90 . 1.95E43 ; Q: SC Ranch (No. Res.)
Zr-95 O 1.03+1. ° | R: Outage Workers: IR
Nb-95 1.07E+1 5 © | €: Deer Consumer/Hunter
Ru-103 - 1.69E+1 ¢ | E: - Deer Consumer/Hunter -
. Te-129m . B.35E+0 ' . . | E: - Deer Consumer/Hunter
Cs-134 b 1,13E42 ¢ . R: - Outage Workers :
Cs-136 : 2.84E4+0 @ - I R: -Outage Workers i
Cs-137 - 1.67E42 ¢ ‘| R: . Outage Workers |
Ba-140 : 5.13E40 | R: Outage Workers
Ce-141 . 1.66E+0 . - R: Outage Workers -
Ce-144 - © 3.29E+1 ;- | Q: Outage Horkers . 7{
1 -131 -0 3.73E+1 ‘| Q: . Outage Workers
"1 =132 © 4.64E-1 R: Outage Workers
I -133 - 9.29E40 ¢ | Rz -Outage Workers
I -134 . 1,26E-1 | | R: -Outage Workers : ,
I -135 © 1,93E40 R: 'Outage Workers ;
UN-1D 1.49E+] - R: Outage Workers ‘
Footnote: These values to be used. in manua] calculations are the maximum’
Z.RuH, for all locations based on the most restrictive age group.
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TABLE 2-7
.DOSE PARAMETER R, FOR SECTOR P

Page 1 of 2
Pathway = Cotton Point Estates with Garden Distance = 2.8 miles
~ X/Q = 1.0E-7 sec/m’ D/Q = 3.0E-10 m
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & Inhala- | Food &
Radio- | tion .. Ground . | tion - | Ground | tion- | Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 6.5E+2 -0- -} 1.1E+43 | 4.0E+3 1.3E+3 | 2.6E+3 1.3643 | 2.3E+3
Cr-51 1.3E44 | 4.7E+6 1.7E+4 | 1.1E+7 2.1E+4 | 1.5E+47 1.4E44 | 1.6E+7
Mn-54 1.0E+6 | 1.4E+9 1.6E+6 | 2.0E+9 2.0E+6 | 2.3E%9 1.4E+6 | 2.3E+9
Co-57 3.8E+5 | 3.4E+8 | 5.1E+5 | 5.8BE+8 5.9E+5 | 6.6E+8 . | 3.7E+5 | 6.3E+8
Co-58 7.86+5 | 3.8E+8 | 1.1E46 | 7.5E+8 1.3E46 | 9.7E+48 9.3E45 | 9.9E+8
Co-60 4, 56+6 | 2.2E+10 | 7.1E+6 | 2.4E+10 | 8.7E+6 | 2.5E+10 | 6.0E+6 | 2.5E+10
Sr-89 2.0E+6 | 2.2E+4 2.2E+6 | 3.5E+10 | 2.4E+6 | 1.56+10 | 1.4E+6 | 9.8E+9
Sr-90 4,1E+7 | -0~ 1.0E48 | 1.4E+12 | 1.1E+8 | 8.3E+11 | 9.9E+7 | 6.7E+11
Zr-95 1.8E+6 | 2.5E+8 2.2E+6 | 1.1E+49 2.7E+6 | 1.5E49 1.8E46 | 1.4E+9
Nb-95 4.8E+5 | 1.4E+8 6.1E+5 | 4.3E48 | 7.5E+5 | 5.9E+8 5.0E+5 { 6.1E+8
Ru-103 5.5E+5 | 1.1E+8 6.6E+5 | 5.0E+8 7.8E+5 | 6.8E+8 5.0E+5 | 6.6E+8
Te-129m | 1.7E+6 | 2.0E+7 1.86+6 | 2.9E+9 2.0E+6 | 1.8E+49 1.2E46 | 1.5E+9
Cs-133 7.0E+5 | 6.8E+9 1.0E+46 | 3.2E+10 | 1.1E+6 | 2.3E+10 | 8.5E+5 | 1.8E+10
Cs-136 1.3E45 | 1.5E48 1.7€+5 | 3.7E+8 1.9E+5 | 3.2E+8 1.5€45 | 3.2E+48
Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5 | 3.5E+10 | 8.5E+5 | 2.4E+10 | 6.2E+5 | 1.9E+10
Ba-140 1.6E+6 | 2.1E+7 1.7E+6 | 3.0E+8 2.0E+6 | 2.3E+8 1.3E+6 | 2.8E+8
Ce-141 5.2E+5 | 1.4E+7 5.4E+5 | 4.2E+8 6.1E+5 | 5.5E+48 3.6E+5 | 5.2E+8
Ce-144 9.8E+6 | 7.0E+7 1.26+7 | 1.0E+10 | 1.3E+7 | 1.3E+10 | 7.8E+6 | 1.1E+10
I -131 1.5E+7 | 1.7E+7 1.66+47 | 4.BE+10 | 1.5E+7 | 3.1E+10{ 1.2E+7 | 3.8E+10
I -132 1.7E+5 | 1.2E+6 1.9E+5 | 1.2E+6 1.5E+5 | 1.2E+6 1.1E45 [ 1.2E+6
I -133 3.6E+6 | 2.4E+6 3.8646 | 8.1E+8 2.9E+6 | 4.6E48 2.2E+6 | 5.3E+8
I-134 4_5E+4 | 4.5E+5 5.1E+4 | 4.5E+5 4,0E+4 | 4.5E45 3.0E+4 | 4.5E+5
I -135 7.0E+5 | 2.5E+6 7.9845 | 1.2E+7 6.2E+5 | 8.2E+6 4 .5E+5 | 9.1E+6
UN-1D 6.5E+5 | 7.5E+8 1.0e+6 | 3.5E+9 1.2E+6 | 2.6E+9 8.6E+5 | 2.0E+9
Inhalation Pathway, units = mﬁgﬁé%fmg
2
Food & Ground Pathway, units = XEL%%??§%€¥£1
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S023-0DCM

. JABLE 2-7
"'DOSE PARAMETER R, FOR SECTOR P
. Page 2 of 2
Pathway = 51 Area Beach Check-In -Distance = 1.4 miles S
X/Q = 6.9E-07 sec/m® 0/Q = 3.3E-9m?
Infant - Child ¢ i Teen = Adult
. .| Inhala- | Food & :| Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
‘| Radio- | tion Ground | tion ‘| Ground |tion | Ground | tion ~ { Ground
.| Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway'| Pathway | Pathway | Pathway
{H-3 -1 -0- -0- -0- -|- -0-""] -0- -0- 3.2E42 | . -0-
Cr-51 ' =0~ -0- ce0-i#] 0 =0- | -0- <0-  |:3.7643 | 1.2E+6
| Mn-54- -0- -0- 1. -0-°:] .-0-. |- -0- <0- |"3.6E+5 | 3.6E+8
Co-57. -} -0- -0- =0- ] -0- -0- <0- - | 9.5E+4 | 8.8E+7
Co-58 . -0- -0- =0-"-]. -0- -0- =0- 2.4E+5 | 9.8E+7
Co-60 - =0~ © 0= =0~ | -0- -0- | -0- ©1.5E+6 | 5.5E+9
Sr-80 | -0- . «0- -0~ i | .-0- -=0- | -0- | 3.6E+5 | 5.5E+3
Sr-90 -0- -0- -0- - -0-. -0- -0- . |.2.5E47 .} _<0-
Zr-95 -0- -0- | -0~ ':}..-0- o=0- - -0- | 4.5E+5 | 6.5E+7
Nb-95 | -0- -0- -0-i | -0- -0- =0- 7] 1.3E45 | 3.5E+7
Ru-103 | -0- - -0- ~0- 1" -0- -0- -0- 1.3E+5 | 2.8E+7
.Te-129m -0- T o«0- ] -0- .t} -0~ -0- -0- 3.0E+5 || 5.1E+6
Cs-134 -0- v o=0- =0- |  -0-. -0- -0- 2.2E+5 | 1.8E+9
'Cs-136 =0~ - =0- -0- ¢l -=0- {1 -0- =0~ 3.8E+4 | 3.9E+7
Cs-137 -0- ¢ -0- -] 7-0- ¢} o =0~ -0- ~0- | 1.6E+5 | 2.6E+9
Ba-140 | -0- .| -O- -0- . f ¢ -0- - =0- - =0~ 3.3E+5; | 5.3E+6
Ce-141 - -0- .. =0-. -0- |+.-0- | -0- =0~ ] 9.3E+4 | 3.5E+6
Ce-144 | -0- - -0- - -0- ° . -0- -0- | -0- | 2.0E46.| 1.8E+7
1-131 ,=0- | -0- ~ieQe T =D- - -0- -0- 3.1E+6 | 4.4E+6
1 -132 -0- . -0- =0~ | +.=0- -0- -0~ 2.9E+4 . | 3.2E+45
1 -133 -0~ -0- =0- | =0-- -0- - =0- - | 5.5E45.| 6.3E+5
1134 -0- -0- -0- | =0- -0- =0- " | 7.7E43 | 1.2E+5
‘1 -135 -0- -0- | <0- | <0- | -=0- | -0- | 1.2E45 | 6.5E+5
UN-ID -0- - -0- ©o-0- ] =0- - - =0- " -0- |- 2.2E45 | 1.9E+8
Inhalation Pathway, units = mrsml¥£
uCi/m
4t = (m)(mrem/yr)
Food & Ground Pathway, units = "Fpé?7zzc r
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TABLE 2-8
DOSE PARAMETER R, FOR SECTOR ¢

Page 1 of 6 'F
Pathway = San Onofre Mobile Homes Distance = 1.4 miles
X/Q = 6.9E-7 sec/m’ D/Q = 3.3E-9 m?
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 6.5E+2 -0- | 1.1E+3 -0- 1.3E43 -0- 1.3E43 -0-
Cr-51 1.3E+4 | 4.7E+6 | 1.7E+4 | 4.7E+6 | 2.1E+4 | 4.7E+6 1.4E+4 | 4.7E46
Mn-54 1.0646 | 1.4E+9 | 1.6E+6 | 1.4E+9 2.0E+6 | 1.4E+9 1.4E+6 | 1.4E+9
Co-57 3.86+5 | 3.4E+8 | 5.1E+5 | 3.4E+8 | 5.9E+5 | 3.4E+8 3.7E45 | 3.4E+8
Co-58 7.8E+5 | 3.8E+8 | 1.1E+6 | 3.8E+8 | 1.3E+b | 3.8E+8 9.3E+5. | 3.8E+8
Co-60 4.56+6 | 2.2E+10 | 7.1E+46 | 2.2E+10 | 8.7E46 | 2.2E+10 | 6.0E+6 | 2.2E+10
Sr-89 2.0E+6 | 2.2E+4 2.2E46 | 2.2E+4 | 2.4E+6 | 2.2E+4 1.4E46 | 2.2E+4
Sr-90 4.1E+7 -0- 1.0E+8 -0- 1.1E48 -0- 9.9E+7" -0-
Zr-95 1.8646 | 2.5E+8 2.2E+46 | 2.5E+8 | 2.7E+6 | 2.5E+8 1.8E+6 | 2.5E+8
Nb-95 4.8E+5 | 1.4E+8 6.1E+5 | 1.4E+8 | 7.5E+5 | 1.4E+8 5.0E+5 | 1.4E+48
Ru-103 5.56+5 | 1.1E+8 6.6E+5 | 1.1E48 | 7.8E+5 | 1.1E+8 5.0E+5 | 1.1E+8
Te-129m | 1.7E+6 | 2.0E+7 1.8E+6 | 2.0E+7 2.0E+6 | 2.0E+7 1.2E+6 | 2.0E+7
Cs-134 7.0E+5 | 6.8E+9 1.0E+6 | 6.8E+9 1.1E+6 | 6.BE+9 8.5E+5 | 6.8E+9
Cs-136. | 1.3E+5 | 1.5E+8 1.7E+5 | 1.5E+8 1.96+5 | 1.5E+8 1.5E+5 | 1.5E+8
Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5 | 1.0E+10 | 8.5E+5 | 1.0E+10 | 6.2E+5 | 1.0E+10
Ba-140 1.6E46 | 2.1E+7 1.7E46 | 2.1E+] 2.0E+6 | 2.1E+7 1.3E+6 | 2.1E+7
Ce-141 5.2E+5 | 1.4E+7 5.4E+5 | 1.4E+7 6.1E+5 | 1.4E47 3.6E+5 | 1.4E+7
Ce-144 9.8E+6 | 7.0E+7 1.2E+7 | 7.0E+7 1.3E+7 | 7.0E47 7.8E+6 | 7.0E+7
I-131 1.56+7 | 1.7E+7 1.6E+7 | 1.7E+7 1.5E47 | 1.7€+7 1.2E+7 .} 1.7E+7
I -132 1.7E+45 | 1.2E+6 1.9E+5 | 1.2E+6 1.5E+5 |'1.2E+6 1.1E45 | 1.2E+6
I -133 3.6E+6 | 2.4E+6 3.8E+6 | 2.4E+6 | 2.9E+6 | 2.4E+6 2.2E+D6 | 2.4E+6
I -134 4.5E+4 | 4.5E+5 5.1E+44 | 4.5E+5 | 4.0E+4 | 4.5E+5 3.0E+4 | 4.5E+5
I -135 7.0E45 | 2.5E+6 7.9E+5 | 2.5E+6 | 6.2E+5 | 2.5E+6 4.5E+5 | 2.5E+6
UN-ID 6.5E45 | 7.5E+8 1.0E+6 | 7.5E+8 1.2E46 | 7.5E+8 8.6E+5 | 7.5E+8
Inhalation Pathway, units = EE%?£¥L
cre o {m) (mrem/yr)
Food & Ground Pathway, units = uCi/sec
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.~ TABLE 2-8
" * 'DOSE ‘PARAMETER ‘R, ‘FOR SECTOR Q

Page 2 of 6 IF
Pathway = S. .C. Resident With Garden . - Distance = 4.1 miles
X/Q = 1.4E-7 sec/m® = D/Q = 4.7E-10 m?
Infant . ... Child.. . ] - . Teen. . Adult
: Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion.. | Ground | tion - -| Ground | tion Ground - | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 6.5E+2 -0- 1.1E+43¢ ] 4,043 1.3E+43 | 2.6E+3 { 1.3E43°| 2.3E+3
Cr-51 .} 1.3E+4 | 4.7E+6 |- 1.7E+4-| 1.1E+7 :| 2.1E+4 | 1.5E+7 1.4E44 | 1.6E+47
Mn-54 - | 1.0E+6 | 1.4E+9 | 1.6E+6 | 2.0E+9 | 2.0E+6 | 2.3E+9 | 1.4E+6 | 2.3E+9
Co-57 | 3.8E+5 | 3.4E+8 "5.1E+5; 5.8E+8 | 5.9E+5 | 6.6E+8 | 3.7E+5 | 6.3E+8
Co-58 | 7.8E+5 |.3.8E+8 | 1.1E+6.|.7.5E+8 | 1.3E+6 | 9.7E+8 | 9.3E+5 :| 9.9E+8
Co-60 4.5E+6 | 2.2E+10 | 7.1E+6 .| 2.4E+10 | 8.7E+6.| 2.5E+10 | 6.0E+6 | 2.5E+10
| Sr-89 2.0E46 | 2.2E+4 | 2.2E+6. | 3.5E+10 | 2.4E+6 | 1.5E+10 | 1.4E+6 | 9.8E+9
Sr-90° | 4.1E+7 -0- .| 1.0E+8:| 1.4E+12 | 1.1E+8 | 8.3E+11-| 9.9E+7 | 6.7E+11
Zr-95 | 1.8E+6 | 2.5E+8 |- 2.2E+6-|1.1E+9 2.7E46 | 1.5E+9 | 1.8E+6 | 1.4E+9
Nb-95 | 4.8E+5 | 1.4E+8 | 6.1E+5°| 4.3E+8 | 7.5E+5~ | 5.9E+8 | 5.0E+5 | 6.1E+8
Ru-103 | 5.5E+5 | 1.1E+8 -| 6.6E+5 | 5.0e+8 | 7.8E+5 | 6.8E+8 | 5.0E+5 | 6.6E+8
| Te-129m | 1.7E+6 | 2.0E+7 1.8646 | 2.9E+9 | 2.0E+6 | 1.BE+9 | 1.2E+6 |.1.5E+9
Cs-134 | 7.0E+5 | 6.8E+9 | 1.0E+6.| 3.2E+10 | .1.1E+6 | 2.3E+10 |.8.5E+5 |.1.8E+10
Cs-136 1.3E45 | 1.5E+8 1.7E45 .| 3.76+8 .| 1.9E45 | 3.2E+8 | 1.5€+5.{ 3.2E+8
Cs-137 | 6.1E+5 | 1.0E+10 | 9.1€45 |:3.5E+10 | .8.5E+5 | 2.4E+10 | 6.2E+5 |1.9E+10
-, | Ba-140 | 1.6E+6 | 2.1E+7 |.1.7E+6 |'3.0E+8 -| 2.0E+6 | 2.3E+8 1.3E+6 | 2.8E+8
.| Ce-141 | -5.2E+5 | 1.4E+7 5.4E+45 | 4.2E+8 ‘| 6.1E+5 | 5.5E+8 | 3.6E+5 | 5.2E+8
Ce-144 | 9.8E+6 | 7.0E+7 | 1.2E+7 '| 1.0E+10 | 1.3E+7 | 1.3E+10 | 7.8E+6.] 1.1£+10
I-131 1,547 | 17647 "| 1.6E+7 '| 4.8E+107| 1.5E+7 | 3.1E+10 | 1.2E+7 | 3.8E+10
1°-132 | 1.7e45 1 1.2E+6 | 1.9E+5 | 1.2E+6 | 1.5E+5 | 1.2E+6 .| 1.1E45°| 1.2E+6
I -133 3.6E+6 | 2.4E+6 | 3.8E+6 .| 8.1E+8 | 2.9E+6 | 4.6E+8 -| 2.2E+6 | 5.3E+8
1 -134 | 4.5E+4 | 4.5E+5 | 5.1E+4 .| 4.5E+5 .| 4.0E+4-| 4.5E+5 ~| 3.0E+4 | 4.5E+5
‘1 -135 | 7.0E+45 | 2.5E46 | .7.9E+5 | 1.2E+47 6.2E+5-| 8.2E+6 | 4.5E+5 | 9.1FE+6
UN-1D - 6.5E+5 | 7.5E+8 | 1.0E+6 | 3.5E49 1.2E+6 "] 2.6E+9 8.6E+5 | 2.0E+9
Inhalation Pathway, units = %E%?é¥£ | ' ?
Food & Ground Pathway, units = 15&%%%5&££¥31
Lo
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DOSE PARAMETER R, FOR SECTOR Q

TABLE 2-8

Page 3 of 6
Pathway = San Clemente Ranch (No Residents) Distance = 2.2 miles
X/Q = 3.5E-7 sec/m’ D/Q = 1.5€-9 m?
Infant Child Teen Adult
: Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground { tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- 3.8E+3 -0- 2,4E+3 | 3.6E+2 | 1.9E+3
Cr-51 -0- -0- -0- 4.8E+6 -0- 7.4E46 | 4.1E+3 | 8.1E46
Mn-54 -0- -0- -0- 6.1E+8 -0- 8.3E48 | 4.0E+5 | 1.2E49
Co-57 -0- -0- -0- 2.2E+8 -0- ‘2.9E48 | 1.1E+5 | 3.4E+8
Co-58 -0- -0- -0- 3.3E+8 -0- 5.1E+8 | 2.6E+5 | 5.8E+8
Co-60 -0- -0- -0- 2.0E+9 -0- 3.0E49 | 1.7E+6 | 8.8E+9
Sr-89 -0- -0- -0- 3.1E+10 -0- 1.2E+10 | 4.0E+5 | 7.2E+49
Sr-90 -0- -0- -0- 1.3E+12 -0- 7.7E+11 | 2.8E+7 | 5.8E+11
Zr-95 -0- -0- -0- 7.8E+48 -0- 1.1E+9 | 5.0E+5 | 9.8E+8
Nb-95 -0- -0- -0- 2.4E48 -0- 3.5E+48 1.4E+5 3.5E+8
Ru-103 -0- -0- -0- 3.3E48 -0- 4 .5E+8 1.4E+5 | 4.1E+8
Te-129m -0- -0- -0- 2.3E+9 -0- 1.4E49 | 3.3E+5 | 9.5E+8
Cs-134 -0- -0- -0- 2.4E+10 -0- 1.5E+10 | 2.4E+5 | 1.1E+10
Cs-136 -0- -0- -0- 9.0E+7 -0- 5.7E+7 | 4.2E+4 | 7.9E+7
Cs-137 -0- -0- -0- 2.3E+10 -0- 1.3E+410 | 1.8E+5 | 1.1E+10
Ba-140 -0- -0- -0- 1.1E48 -0- 6.8E+7 | 3.6E+5 | 5.9E+7
Ce-141 -0- -0- -0- 3.3E+8 -0- 4.1E+8 | 1.0E+5 | 3.2E+8
Ce-143 -0- -0- -0- 9.2E+9 -0- 1.2E+10 | 2.2E+6 | 9.0E+9
I -131 -0- -0- -0- 4.1E+9 -0- 2.1E+9 | 3.4E+6 | 1.4E+9
I -132 -0- -0- -0- 6.0E-36 -0- 2.6E-36 | 3.3E+4 | 3.5E+5
1 -133 -0- -0- -0- 4.0E-11 -0- 1.7e-11 | 6.1E+5 | 7.0E+5
I-134 -0- -0- -0- 6.1E-37 -0- 2.7E-37 | 8.5E+3 | 1.3E+5
I -135 -0- -0- -0- 7.0E-35 -0- 3.1E-35 | 1.3E+5 | 7.2E+5
UN-1D -0- -0- -0- 2.5E+9 -0- 1.7E49 } 2.5E+5 | 1.3E+9
Inhalation Pathway, units = m£$m1¥3
uCi/m
o _ (m?) (mrem/yr)
Food & Ground Pathway, units = uCi/sec
$023-0DCM
2-36 Revision 32
02-25-99

I3



Infant . i Child: .- ; Teen . Adult
. .| Inhala- | Food & | Inhala-‘| Food & '] Inhala- | Food & | Inhala- | Food:&
Radio- | tion Ground | tion; | Ground |tion Ground | tion -} Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3 - |  -0- -0- ~0- co=0- ] -0- -0- -0- - =0-
JCr-51 . -O- -0- - -0- | . -0- -0- -0- -0- - =0-
Mn-54 | -0- |  -0- -0- ' |+ .-0= . =0~ - .-0- -0- -0-
Co-57 ©=0- | -0- =0~ o} <0- -0- -0- -0- -0-
.| Co-58 | -0-  |: -O- C=0- 7] .e0- | -0- -] .-0- -0- -0~
:Co-60 -0-. .| -0- ¢ =0-1if0 0= |- <0< --0- -0- -0-
Sr-89 -0- - -0- |. <0~ [ {..-0- |+ -0- -0- =0~ -0-
Sr-90 -0- |- -0- -0- To-0- -0- -0- -0- . =0-
| Zr-95 -0- - =0- -0- | -0- . -0- -0- -0- £ =0-
Nb-95 | -O- -0- -0- ] .<0- 7 -0- -0- | -0- "-0-
Ru-103 . =0- - =0~ <. =0- "} <0- ~ =0~ -0- _=0- " -0-
Te-129m | -0- | -0~ |:u.=0- <] o -0- . -0- -0- o o=0- =-0-
Cs-134 |- -0- =0- - |t.=0- | ".-0- -0- - =0- | --0- " =0~
Cs-136 -0- -0- To=0e ] L-0- -0- | -0- -0- " -0-
Cs-137 -0- -0- Do=0- 7)1 -0- “-0- ] -0- -0- " <0-
Ba-140 | -0- -0- -] .-0- "] -0- -0- -0~ - -0- -0-
Ce-141 | -0- -0- -] -0- 1} .-0- -0- -0- - =0- -0~
- | Ce-144 -0- -0- | . <0- .} .-0- -0- -0- - =0- ' =0-
1 -131 -0- . =0- ©=0- 3]i.-0- U} -0- | -0- -0~ " ~0-
I -132 -0- -0- - |' .-0- } <0- | . -0- " -0- | -0O- " -0~
1-133 | -0- -0- | -0- &f: -0- | -0- | -0- o} -0- =0~
|1 -134 -0- | -0- -} <0- 2| .-0- “} -0- =0~ -0- - -0-
-1 =135 -0- - =0~ -0- | 7.0~ -0- ~=0- 1 -0- -0~
UN-1D -0- -0- -0- .|" -0~ -0- -0- -0- "-0-
|
. sre o mrem[;r ----- B
Inhalation Pathway, units uCi/m
oo o (m?) (mremfyr) . - -
Food & Ground Pathway, units = aCifsec .+
S023-0DCM
:.-2-37 Revision 32
02-25-99

S023-0DCM

DOSE PARAMETER'R, FOR SECTOR Q

~- " TABLE 2-8

Page

Pathway = Outage Workers
X/Q = 2.0E-6 sec/m’

Distance = 0.7 miles
D/Q = 1.1E-8 m?

4 of 6

F



| 1

S023-0DCM

TABLE 2-8
DOSE PARAMETER R, FOR SECTOR Q
Page 5 of 6
Pathway = San Mateo Pt Homes Distance = 2.7 miles
X/Q = 2.6E-7 sec/m’ D/Q = 1.0E-9 m?
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion .| Ground | tion. Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 6.5E+2 -0- 1.1E43 -0- 1.3e43 | -0- 1.3E+3 -0-
Cr-51 1.3E44 | 4.7€46 | 1.7€+4 | 4.7E+6 | 2.1E+4 | 4.7E+6 | 1.4E+4 | 4.7E46
Mn-54 1.0E46 | 1.4E+9 | 1.6E+6 | 1.4E+9 | 2.0E+6 | 1.4E+9 | 1.4E+6 | 1.4E+9
Co-57 3.86+5 | 3.4E+8 | 5.1E+5 | 3.4E+8 | 5.9E+5 | 3.4E+8 | 3.7E+5 | 3.4E+8
Co-58 7.86+5 | 3.8E+8 | 1.1E+6 | 3.8E+8 | 1.3E46 | 3.8E+8 | 9.3E+5 | 3.8E+8
Co-60 4.5E+6 | 2.2E+10 | 7.1E+6 | 2.2E+10 | 8.7E+6 | 2.2E+10 | 6.0E+6 | 2.2E+10
Sr-89 2.0E+6 | 2.2E+4 | 2.2E+6 | 2.2E+4 | 2.4E+6 | 2.2E+4 | 1.4E+6 | 2.2E+4
Sr-90 4,1E+7 -0- | 1.0E+8 -0- 1.1E+8 -0- 9.9E+7 -0-
Zr-95 1.8E+6 | 2.5E+8 | 2.2E+6 | 2.5E+8 | 2.7E+6 | 2.5E+8 | 1.8E+6 | 2.5E+8
Nb-95 4.8E+5 | 1.4E+8 | 6.1E+5 | 1.4E+8 | 7.5E+5 | 1.4E+8 | 5.0E+5 | 1.4E+8
Ru-103 5.5E45 | 1.1E+48 | 6.6E+5 | 1.1E+8 | 7.8E+5 | 1.1E+8 | 5.0E+5 | 1.1E+8
Te-129m | 1.7E+46 | 2.0E+7 | 1.8E+6 | 2.0E+7 | 2.0E+6 | 2.0E+7 | 1.2E+46 | 2.0E+7
Cs-134 7.0e+5 | 6.8E+9 | 1.0E+6 | 6.8E+9 | 1.1E+6 | 6.8E+9 | B.5E+5 | 6.8E+9
Cs-136 1.3E45 | 1.5E+8 | 1.7E+5 | 1.5E+8 | 1.9E+5 | 1.5E+8 | 1.5E+5 | 1.5E+8
Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5 | 1.0E+10 | 8.5E+5 | 1.0E+10 | 6.2E+5 | 1.0E+10
Ba-140 1.66+6 | 2.1E+7 | 1.7E+6 | 2.1E+7 | 2.0E+6 | 2.1E+7 | 1.3E+6 | 2.1E+7
Ce-141 5.2E+5 | 1.4E+7 | 5.4E+5 | 1.4E+7 | 6.1E+5 | 1.4E+7 | 3.6E+5 | 1.4E+7
Ce-144 9.8E+6 | 7.0E+7 | 1.2E+7 | 7.0E+7 | 1.3E+7 | 7.0E+7 | 7.8E+6 | 7.0E+7
I -131 1.5e47 | 1.7e+7 | 1.6E+7 | 1.7E+7 | 1.5E+7 | 1.7E+7 | 1.2E+7 | 1.7E+7
I -132 1.7E+5 | 1.2E+6 | 1.9E+5 | 1.2E+6 | 1.5E+5 | 1.2E+6 | 1.1E+5 | 1.2E+6
I -133 3.6E+6 | 2.4E+6 | 3.8E+6 | 2.4E+6 | 2.9E+6 | 2.4E+6 | 2.2E+6 | 2.4E+6
I -134 4,5E+4 | 4.5E+45 | 5.1E+44 | 4.5E+5 4.0E+4 4.5E+5 | 3.0E+#4 | 4.5E+5
I -135 7.0E+5 | 2.5E+6 | 7.9E+5 | 2.5E+6 | 6.2E+5 | 2.5E+6 | 4.5E+5 | 2.5E+6
UN-1D 6.56+5 | 7.5E+8 | 1.0E+6 | 7.5E+8 | 1.2E+6 | 7.5E+8 | 8.6E+5 | 7.5E+8
. ... _ mrem/yr
Inhalation Pathway, units EE;7é¥—
2
Food & Ground Pathway, units = <& Lgﬁ?&gifr)
5023-00CM
2-38 Revision 36
02-28-01

IF



- -JABLE 2-8

DOSE PARAMETER R, FOR SECTOR J

. Page 6 of 6
Pathway = Rec Bldg Staff " Distance-= 1.2 miles
X/Q = 8.9E-7 sec/m’ D/Q = 4.4E-9 m>
~ Infant Child Teen Adult
.. --"| Inhala- | Food & | Inhala- | Food & ‘| Inhala- | Food: & ' | Inhala- | Food &
Radio- | tion -|'Ground | tion | Ground tion. | Ground |'tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3 | :-0- - =0- f«0- |- -0--"| -0- | -0- "1.3E43 | © -0-
Cr-51 | -0- . | -0- -0- ] -0--"]" -0- 7] -D- 1.4E+4 | 4.7E+6
Mn-54 .=0- -0- -0- + ' = ~0- -0~ *|" -0- J1.4E+6 | 1.4E+9
Lo-57" .. =0- -0- -0- 2* - =0- - -0- -0- 3.7E45 |. 3.4E+8
Co-58 "-0- | -0- <0- =] --0- -0- =0~ 9.3E+5 | 3.8E+8
Co-60  |-. -0- | -0- <0-"i ] -0~ 7 -0- - =0~ 6.0E+6 | 2.2E+10
Sr-89 -0- - =0- -0- ] 2. =0- -0- --0- - 1.4E46 | 2.2E+4
Sr-90 v=0- -0- -0- |- -0- -0- -0- 9.9E+7 | -0-
Zr-95 -0- -0- -0- 1. -0- -0- ' --0- 1.8E+6 |.2.5E+8
Nb-95 -0- -0- -0- ¢ -0- -0- |- -0- 5.0E+5 | 1.4E+8
Ru- 103 =0- -0- - -0- o -0- | -0- -} '--0- 5.0E45- ] 1.1E+8
Te-129m -0- -0- ] -0- =0- - -0- ] -0- | 1.2E+6. | 2.0E+7.
Cs-134 . | . -0- - -0-- | -0-° -0- - -0- -0- | 8.5E+5 |.6.8E+9
Cs-136 . | . -0- ~0- "] -0- "[: -0- -0- =0- 1.5E+5 |. 1.5E+8
Cs-137 - | . -0- - =0~ -0-. -0- - -0- | -0- | 6.2E+5 | 1.0E+10
Ba-140 | -0- - =0~ -0- -0- + =0- -0- 1.3E46.} 2.1€+47
| Ce-141-.]- --0- -0- - -0- + | -<0- ~0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- -0- -0- . =0- - -0- -0- 7.8E46 | 7.0E+7
I -131.1 --0-" .-0- -0- -0- -0- -0- 1.2E+7 - | 1.7€E+7
I -132 =0- -1 -0-~ -0- -0- -0- -0- 1.1E+5 | 1.2E+6
j1-133.1 -0-..1 -0- -0- [.-0- -0- -0- 2.2E+6 | 2.4E+6
11 -134 =0- -0- -0- . =0- -0- -=0- 3.0E+4 | 4_5E+5
I -135 =0- -0- -0- -=0- -0- =0~ 4 .5E+5 |.2.5E+6
:UN-ID -0- - =0~ -0- . =0- -0- -0~ 8.6E45 7.5E+8
1 .
i {
Inhalation Pathway, units = %E%§é¥£
re = (mz)(mrem/vr)
Food & Ground Pathway, units = uCi/sec -
5023-0DCM
:  2-39 Revision 38
SRS 02-28-03

S023-0DCM




TABLE 2-9
DOSE PARAMETER R, FOR SECTOR R

Page 1 of 3
Pathway = San Onofre Mobile Homes Distance = 1.3 miles
X/Q = 5.2E-7 sec/m’ D/Q = 3.0E-9 m*
Infant Child Teen : Adult

Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway

H -3 6.5E+2 -0- 1.1E+3 -0- 1.3E+3 -0- 1.3E43 -0-
Cr-51 1.3E+4 | 4.7E+6 1.7E+4 | 4.7E+6 | 2.1E+4 | 4.7E+6 1.4E+4 | 4.7E46
Mn-54 1.0E+6 | 1.4E+9 1.6E+6 | 1.4E+9 .| 2.0E+6 | 1.4E+9 1.4E+6 | 1.4E49
Co-57 3.8E+5 | 3.4E+8 5.1E+5 | 3.4E48 | 5.9E+5 | 3.4E+8 J.7E45 | 3.4E+8
Co-58 7.8E+5 | 3.8E+8 1.1E+6 | 3.8E+8 | 1.3E+6 | 3.8E+8 | 9.3E+5 | 3.8E+8
Co-60 4.5E+6 | 2.2E+10 | 7.1E46 | 2.2E+10 | 8.7E+6 | 2.2E+10 | 6.0E+6 | 2.2E+10
Sr-89 2.0E+6 | 2.2E+4 2.2E+6 | 2.2E+4 | 2.4E+6 | 2.2E+4 1.4E+6 | 2.2E+4
Sr-90 4.1E+7 -0- - 1.0E+8 -0- 1.1E48 -0- 9.9E+7 - =0-
Zr-95 1.8E+6 | 2.5E+8 2.2E+6 | 2.5E+8 | 2.7E+6 | 2.5E+8 1.8E+6 | 2.5E+8
Nb-95 4,8E+5 | 1.4E+8 6.1E+5 | 1.4E+8 | 7.5E+5 | 1.4E+8 5.0E45 | 1.4E+8
Ru-103 5.5e+5 | 1.1E48 | 6.6E+5 | 1.1E+8 | 7.8E+5 | 1.1E+8 5.0E+45 | 1.1E+8
Te-129m | 1.7E+6 | 2.0E+7 1.8E+6 | 2.0E+7 | 2.0E+6 | 2.0E+7 1.2E+6 | 2.0E+7
Cs-134 7.0E+5 | 6.8E+9 1.0E+6 | 6.8E+9 1.1E+6 | 6.8E+9 8.5E+5 | 6.8E+9
Cs-136 1.3E+5 | 1.5E+8 1.7E+5 | 1.5E+8 1.9E+5 | 1.5E+8 1.5E+5 | 1.5E+8
| Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5 | 1.0E+10 | 8.5E+5 | 1.0E+10 | 6.2E+5 | 1.0E+10
Ba-140 1.6E+6 | 2.1E+7 1.7E+6 | 2.1E+7 2.0E+6 | 2.1E+7 1.3E46 | 2.1E+7
Ce-141 5.2E+5 | 1.4E+7 5.4E+5 | 1.4E+7 6.1E+5 | 1.4E+7 3.6E+5 | 1.4E+7
Ce-144 | 9.8E+6 | 7.0E+7 1.2E+7 | 7.0E+7 1.3E+7 | 7.0E+7 7.8E+6 | 7.0E+7
I-131 1.5E47 | 1.7E+7 1.6E+7 | 1.7E+7 1.5E+7 | 1.7€+7 1.2E+7 '] 1.7E+7
I -132 1.7€+5 | 1.2E+6 1.9E+5 | 1.2E+6 1.5E+5 | 1.2E+6 1.1E+5 | 1.2E+6
I -133 3.6E+6 | 2.4E+6 3.8E+6 | 2.4E+6 | 2.9E+6 | 2.4E+6 2.2E+6 | 2.4E+6
I -134 4.56+4 | 4.5E+5 | 5.1E+4 | 4.5E+5 | 4.0E+4 | 4.5E+5 3.0E+4 | 4.5E+5
I -135 7.0E45 | 2.5E+6 7.9E45 | 2.5E+6 | 6.2E+5 | 2.5E+6 4.5E+5 | 2.5E+6
UN-ID 6.5E+5 | 7.5E+8 1.0E+6 | 7.5E+8 1.2E+6 | 7.5E+8 | 8.6E+5 | 7.5E+8

) its = mrem/yr
Inhalation Pathway, units = 77

(m2) (mrem/yr)
uCi/sec

Food & Ground Pathway, units =

S023-00CM
2-40 Revision 30
05-28-97

S023-0DCM




- JTABLE 2-9

: - DOSE PARAMETER R, FOR SECTOR R
L . Page 2 of 3
Pathway = San:Clemente Ranch.(No Residents) Distance = 2.3 miles
X/Q = 2.1E-7 sec/m’ D/Q = 1.1E-9 'm?
Infant Child..- .~ Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- |tion | Ground |tion :|Ground |tion . |Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway Pathway | Pathway | Pathway | Pathway
H -3 . =0- -0- | <-0- |.3.8E+3 -0- 2.0E+3 | 3.6E+2 | 1.9E+3
Cr-51 .| :-0- | -0- | -0-7:|-4.BE+6 =0~ | 7.4E+6 '| 4.1E+3 .| 8.1E+6
Mn-54 .| -O- =0- =0- :]'6.1E48° -0- 8.3E4+8 | 4.0E+5 | 1.2E+9
Co-57 =0~ | . -0- | -0-::]2.2E48 -0- 2.9E48 | 1.1E+45 | 3.4E+8
Co-58 . -0- . -0- -0- .| 3.3E48 -0- 5.1E+8 | 2.6E+5 | 5.8E+8
Co-60 ~=0- - { . -0- . =0-7.]12.0e49 |~ -0- ~{3.0E+49.°| 1.7E+6 | B.8E+9
Sr-89 | -0- - -0- © =0- =] 3.1E410 -0- 1.2E+4107] 4.0E+5 | 7.2E+9
| Sr-90 -0- -0- -0- |1.3E+12 -0- 7.7E+11 | 2.8E+7 | 5.8E+11
Zr-95 - =D~ -0- ~0- . | 7.8E48 -0- ' | 1.1E+9 | 5.0E+5 | 9.8E+8
. .| 'Nb-95 _=0- -0- -0- | 2.4E+8 -0- | 3.5E+8 :| 1.4E+5 ‘| 3,5E+8
- -, Ru-103 |  -0- -0- . «0- '+} 3.3648 | -0- | 4.5E+8- | 1.4E+5- | 4.1E+8
1 Te-129m -0- | -0- | . -0-":]2.3E49. -0- 1.4E49 | 3.3E+5 | 9.5E+48
Cs-134 -0- -0- - =0- | 2.4E410°| .-0- | 1.5E+10 | 2.4E+5 | 1.1E+10
Cs-136 -0- - -0- 0 =0 V<] 9,0E47. .| . -0- | 5.7E+7 - | 4.2E+4 | 7.9E+7
Cs-137 <0- =0- © =0- ] 2.3E410°| . -0- | 1.3E+10 | 1.8E+5 | 1.1E+10
Ba-140 -0- -0- - -0- .| 1.1E48 .«0- " | 6.8E47 | 3.6E+5 | 5.9E+7
Ce-141 | -0- -0- | ..-0- | 3.3E48 -0- . | 4.1E+8 | 1.0E+5 | 3.2E+8
Ce-144 -0- .| -0- - -0- 9,2649 | <0- | 1.2E+10 | 2.2E+6 | 9.0E+9
I -131 -0- . -0- -0- .| 4.1E49 -0- | 2.1E+9 3.4E+6 | 1.4E+9
1 -132 . -0~ . |. -0- -0- - |.6.0E~36-| =~-0- | 2.6E-36] 3.3E+4 | 3.5E+5
1-133 -0- : |- -0- -0- | 4.0E<11 | -0- .| 1.7E-11 ] 6.1E+5 | 7.0E+5
1 -134 -0- . -0- | -0- "4 6.1E-37 | © -0- 2.7E-37 | 8.5E+3 |'1.3E+5
I -135° -0- . -0- -0- | 7.0E-35 -0- - | 3.1E-35 | 1.3E+45 | 7.2E+5
UN-ID -0- -0- =0- ] 2.5E49 -0- 1.7E49 | 2.5E+5 | 1.3E49
Inhalation Pathway, units = mren/yr
uCi fm o
- - 2 “em )
Food & Ground Pathway, units = 15L%%%5%££¥51
S023-00CM
. 2-41 Revision 32
02-25-99

S023-0DCM



TABLE 2-9
DOSE PARAMETER R, FOR SECTOR R

Page 3 of 3
Pathway = Outage Workers Distance = 0.4 miles
X/Q = 3.7E-6 sec/m’ D/Q = 2.5E-8 m?
Infant Child Teen Adult
Inhala- | Food. & | Inhala- | Food & | Inhala- | Food & Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 4.1E+2 -0- 7.2E42 -0- 8.1E+2 |+ -0- 8.1E+2 -0-
Cr-51 8.2E+3 | 3.0E+6 | 1.1E+4 | 3.0E+6 | 1.3E+4 | 3.0E+6 | 9.2E+3 | 3.0E+6
Mn-54 6.4E+5 | 8.9E+8 | 1.0E+6 | 8.9E+8 | 1.3E+6 | B8.9E+8 | 9.0E+5 | B.9E+8
Co-57 2.4E+5 | 2.2E+8 | 3.2E+5 | 2.2E+8 | 3.8E+5 | 2.2E+8 | 2.4E+5 | 2.2E+8
Co-58 5.0E+5 | 2.4E+8 | 7.1E+5 | 2.4E+8 | 8.6E+5 | 2.4E+8 | 5.9E+5 | 2.4E+8
Co-60 2.9E+6 | 1.4E+10 | 4.5E+6 | 1.4E+10 | 5.6E+6 | 1.4E+10 | 3.8E+6 | 1.4E+10
Sr-89 1.3E+6 | 1.4E+4 | 1.4E+6 | 1.4E+4 | 1.5E+6 | 1.4E+4 | 9.0E+5 | 1.4E+4
Sr-90 2.6E+7 -0- 6.5E+7 -0- 6.9E+7 -0~ 6.3E+7 -0-
Zr-95 1.1€+6 | 1.6E+8 | 1.4E+6 | 1.6E+8 | 1.7E+6 | 1.6E+8 | 1.1E+6 | 1.6E+8
Nb-95 3.1E+5 | 8.7E+7 | 3.9E+5 | 8.7E+7 | 4.8E+5 | 8.7E+7 | 3.2E+5 | 8.7E+7
Ru-103 3.5E+5 7.0E+7 4,2E+5 7.0E+7 5.0E+5 | 7.0E+7 3.2E+5 7 .0E+7
Te-129m | 1.1E+6 | 1.3E+7 | 1.1E+6 | 1.3E+7 | 1.3E+6 | 1.3E+7 | 7.4E+5 | 1.3E+7
Cs-134 4 56E+5 | 4.4E+9 | 6.5E+5 | 4.4E+9 | 7.2E+5 | 4.4E+9 | 5.4E+5 | 4.4E+9
Cs-136 8.6E+4 | 9.6E+7 | 1.1E+5 | 9.6E+7 | 1.2E+5 | 9.6E+7 | 9.4E+4 | 9.6E+7
Cs-137 3.9E+5 | 6.6E+9 | 5.8E+5 | 6.6E+9 | 5.4E+5 | 6.6E+9 | 4.0E+5 | 6.6E+9
Ba-140 | 1.0E+6 | 1.3E+7 | 1.1E+6 | 1.3E+7 | 1.3E+6 | 1.3E+7 | 8.1E+5 | 1.3E+7
Ce-141 3.3E+5 | 8.7E+6 | 3.5E+5 | B.7E+6 | 3.9E+5 | 8.7E+6 | 2.3E+5 | 8.7E+6
Ce-144 6.3E+6 | -4.5E+7 | 7.6E+6 | 4.5E+7 | 8.6E+6 | 4.5E+7 | 5.0E+6 | 4.5E+7
I -131 9.5€+6 | 1.1E+7 | 1.0E+7 | 1.1E+7 | 9.4E+6 | 1.1E+7 | 7.6E+6 | 1.1E+7
I -132 1.1E+5 | 7.9E+5 | 1.26+5 | 7.9E+5 | 9.7E+4 | 7.9E+45 | 7.3E+4 | 7.9E+5
I -133 2.3E+6 | 1.6E+6 | 2.5E+6 | 1.6E+6 | 1.9E+6 | 1.6E+6 | 1.4E+6 | 1.6E+6
I-134 2.8E+4 | 2.9E+5 | 3.2E+4 | 2.9E+5 | 2.5E+4 | 2.9E+5 | 1.9E+4 | 2.9E+5
I -135 4 5+5 | 1.6E+6 | 5.1E+5 | 1.6E+6 | 4.0E+5 | 1.6E+5 | 2.9E+5 | 1.6E+6
UN-ID 4 1E+5 4.8648 | 6.4E+5 4_.8E+8 7.9E+5 | 4.8E+8 5.5E+5 | 4.8E+8
. e mrem[¥r
Inhalation Pathway, units = uCi/m
oo o (m?) (mrem/yr)
Food & Ground Pathway, units = 4Ci/sec
S023-00CM
2-42 Revision 38
02-28-03

S023-0DCM



Page 1 of 1
Pathway = Camp San Mateo . Distance = 3.6 miles "
X/Q = 7.2E-8 sec/m® D/Q = 4.1E-10 m? -
Infant "Child - .. : Teen - Adult

- Inhala- | Food &.:| Inhala-:| Food & | Inhala- | Food & | Inhala- | Food:&
Radio- | tion; ;| Ground | tion, |Ground | tion: | Ground [ tion Ground
Nuclide | Pathway | Pathway .| Pathway | Pathway | Pathway | Pathway | Pathway | Pathway

H-3 .| -0- - =0~ . =0 -l -0- - =0- o «0- | 1.3E43 | -0-
Cr-51 | -0- . =0- -0- |- -0- -0~ -0- 1.4E+4 | '4.7E+6
Mn-54 _-0- o =0~ -0- | -0- -0- - -0- 1.4E46 | 1.4E+9
.Co-57 -0- . -0- ©-0- ] -0- - -0- - =0- 3.7E45 | 3.4E48
Co-58 -0- - -0- -0- ] --0- -0- - =0- 9.3E45 | 3.8E+8
Co-60 | . -0- . =0- | -0- {7 -0- -0- -0- '6.0E46 |'2.2E+10
Sr-89 -D- -0- |- -0- ] -0~ -0- -0~ | 1.4E+6 | 2.2E+3

Sr-90 -0- -0- -0~ ¢} 7--0- - =0- | -0~ | 9.9E47 |  -0-
Zr-95 - =0- . =0- -0- ‘1 -0- - -0- - =0- 1.8E+6 | 2.5E+8
Nb-95 | -0- o =0= -=0-"f]- . -0~ - -0~ ~=0- | 5.0E+5 | 1.4E+8

- |Ru-103 { -0- 52-0- |- -0- | :.-0- - -0- "--0- | '5.0E+5 | 1.1E48
| Te-129m |: -0- - -0- - -0- 1. -0- | -0- -0- | 1.2E+6 | 2.0E+7
Cs-134 .| - -0- -0- ©oe0- ] -0~ - -0- - <0~ | 8.5E+5 | 6.8E+9
Cs-136 |- -0- -0- ©o=0- o} =0- -0- o=0- 1.5E+5 | 1.5E+8
. | Cs-137 | - -0- - -0- =0- ¢ Lr-0-; -0- - =0- 6.2E+5 | 1.0E+10
.| Ba-140 : |- -0- . =0- -0- " -0~ -0- ~ =0~ | 1.3E46 | 2.1E+7
.| Ce-141 - | = -0- - -0- -0- | . -0~ -0- ~=0- | 3.6E+5 | 1.4E+7
Ce-144 | -0- ] . -0- -0~ 1 . -0- --0- - =0~ 7.8E+6 | 7.0E+7
I -131 -0- 1 -0- -0- | -0- -0- =0- | 1.2E47 ) 1.7E47
1 -132 -0- | --0- - =0- e=0- -0- - =0- 1.1E+5 | 1.2E+6
1-133 | -0- . =0~ -0- {4 -0- -0- - -0- 2.2E46 | 2.4E+46
1 -134: -0- |. .-0- -0- |.© -0- -0- -0- ]| 3.0E+4 | 4.5E+5
11 -135 -0- | -0~ - =0-" 7 -0~ -0- © 0= | 4.5E45 | 2.5E+6
UN-1ID -0- -0- Ce0- ] -0~ -0- -0- '8.6E+5 | 7.5E+8
! i

Inhalation Pathway, units = mrem/yr ~
pCi/m
2 SN
Food & Ground Pathway, units = I ”c";'}i";c LL: "
$023-0DCM
1 2-43 Revision 30
3 05-28-97

S023-0DCM

JABLE 2-10

'DOSE PARAMETER R, FOR SECTOR A




TJABLE 2-11
DOSE PARAMETER R, FOR SECTOR B

[

Page 1 of 2

Pathway = Deer Consumer/Hunter Distance = 3.8 miles
X/Q = 6.8E-8 sec/m’ D/Q = 5.1E-10 m™
Infant Child Teen Adult
. Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion’ Ground | tion "Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- 2.8E+1 -0- 2.3E+1 3.5E+1 | 3.9E+1
Cr-51 -0- -0- -0- 5.0E+4 -0- 1.0E+5 3.9e+2 | 3.2E+5
Mn-54 -0- -0- -0- 7.7E45 -0- 1.4E+6 3.8E44 | 4.1E+7
Co-57 -0- -0- -0- 4,6E46 -0- 8.0E+6 1.0E+4 | 2.3E+7
Co-58 -0- -0- -0- 9.6E+6 -0- 1.9E+7 2.5E+4 | 4.7€+47
Co-60 -0- -0- -0- 3.6E+7 -0- 7.2E+7 1.6E+5 | 7.2E+8
Sr-89 -0- -0- ~-0- 4,9E+7 -0- 2.6E+7 3.8E+4 | 3.1E+7
Sr-90 -0- -0- -0- 1.0E+9 -0- 8.0E+8 2.7E46 | 1.2E+9
Zr-95 -0- -0- -0- 6.2E+7 -0~ 1.1E+8 4.8E+4 | 2.0E+8
Nb-95 -0- -0- -0- 2.3E48 -0- 4,5E+8 1.4E+4 | 8.2E+8
.Ru-103 -0- -0- -0- 4,.2E+48 -0- 7.5E48 1.4E+4 | 1.3E49
Te-129m -0- -0- -0- 5.9E+8 -0- 4,5E+8 3.2E+4 | 6.4E+48
Cs-134 -0- -0- -0- 1.4E48 -0- 1.2E48 2.3E+4 | 3.4E+8
Cs-136 -0- -0- -0- 5.1E+6 -0- 4,2E+6 4.0E+3 | 9.5E+6
Cs-137 -0- -0- -0- 1.3648 | -0- 9.3E+7 1.7E44 4.0E+8
Ba-140 -0- -0- -0- 5.0E+6 -0- 4.2E+6 3.5E+4 | 7.4E+6
Ce-141 -0- -0- -0- 1.5E+6 -0- 2.4E+6 9.9E+3 | 4.2E+6
Ce-144 -0- -0- -0- 1.8E+7 -0~ 2.9E+7 2.1E+5 | 4.9E+7
I-131 -0- -0- -0- 6.5E+8 -0- 4.3E+8 3.3E+5 | 5.9E+8
I -132 -0- -0- -0- -0- -0- -0- 3.1E+3 | 3.4E+4
I -133 -0- -0- -0- 1.6E+1 -0- 8.6E+0 5.9E+4 | 6.7E+3
I -134 -0- -0- -0- -0- -0- -0- 8.2E+2 | 1.2E+4
I -135 -0~ -0- -0- 1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
UN-ID -0- -0- -0- 1.1E+8 -0- 9.4E+7 2.4E+4 | 1.4E+8
. :v. - mrem/yr
Inhalation Pathway, units = EE?7£¥—
- {m?) (mrem/yr)
Food & Ground Pathway, units uCi/sec
5023-0DCM
2-44 Revision 30
05-28-97

S023-0DCM



[

. . TABLE 2-11

DOSE PARAMETER R, FOR SECTOR B

. Page 2 of 2
Pathway = Sanitary Landfill:. Distance = 2.1 miles
X/Q = 1.3E-7 sec/m’ D/Q = 1.1E-9 m??
¢ Infant . { Child . Teen Adult
N Inhala- | Food & | Inhala< | Food & :| Inhala- | Food & | Inhala- | Food &
Radio- |tion _ }Ground | tion - {|Ground |tion Ground | tion ‘| Ground
| Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3-.| -0- -0- 4. -0- | -0- | -0- -0- -| 2.9e+2 |- -o0-
Cr-51" |  -0- -0- - =0- =0~ -0- -0- |-3.3E+3 | 1.1E+6
‘Mn-54 | -0- . =0- -0- -0- -0- -| - -0- -3.2E45° | “3.2E+8
Co-57 | -0- | -0- -0- - =0- -0- -0- -] 8.4E+4 | 7.8E+47
Co-58 -0- . =0- -0- -0- -0- -0- | 2.1E+5 | 8.7E+7
Co-60 .| -0- oo =0« -0- |} -0- -0- -0- ~1.4E+6 | 4.9E+9
Sr-89 - | -0- -0- -0- - =0- -0- - =0- ] 3.2E+5 | 4.9E+3
1 Sr-90 -0- -0- -0- . -0- -0- - =0- " 2.3E47 | - -0-
Zr-95 .| -0- -0- -0- |. -0- - «0- -0- 4.0E+5 | 5.7E+7
Nb-95 - =0~ -0- -0- |- -0- -0- -0- " 1.2E45 | 3.1E+7
;Ru-103 .- -0- -0- -0- o =0- -0- -0- ~1.,2E+45 | 2.5E+7
-Te-129m |- -0- -0- -0- . =0- -0- -0- 2.6E+5 | 4.5E+6
Cs-134 | -0- -0- -0- |- -0- -0- - <0- | 1.9E+5 | 1.6E+9
Cs-136 .| -0- -0- - =0- - =0- - «0- - =0- -|-3.3E+44 | 3.4E+7
Cs-137 | -0- -0- -0- |+ -0- - <0- -0- 1.4E45 | 2.3E49
Ba-140 -0- -0- -0- - =0- - =0- -0- “2.9E+5 | 4.7E+6
Ce-141 - -0- -0- -0- -0- -0- -0- ~8.3E+4 | 3.1E+6
Ce-144 .| --0- -0- -0- -0- -0- -0- | 1.8E+6 | "1.6E+7
11 =131 =0- -0- -0- -0- -0- -0- 2.7E+6 ‘| "3.9E+6
)1 -132. -0- |. -0- . =0- -D- -0- -0- 2.6E+4 | 2.BE+5
c.p1-133 -0- .. =0- . =0- -0- -0- - =0- 4,9E+5 | 5.6E+5
-1 -134 | -0- =0~ -0- -0- -0- - =0- 6.8E+3 | 1.0E+5
1 -136. 1 -0- . =0- -0- -0- -} -0- - -0- 1.0E45 | 5.8E+5
UN-ID -0- -0- -0- -0- - =0~ o=0- 2.0E+5 | 1.7E48
. .. _ mrem/yr
Inhalation Pathway, units = EE?7£¥—
2 N
Food & Ground Pathway, units = jﬂliﬁggffﬁe;zl’j:
S023-0DCM
1. 2-45 Revision 30
05-28-97

S023-0DCM




S023-0DCM

JABLE 2-12

DOSE PARAMETER R, FOR SECTOR €

. Page 1 of 2
Pathway = Camp San Onofre Distance = 2.6 miles
X/Q = 9.7E-8 sec/m’ D/Q = 8.9E-10 m?
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 1.3E+43 -0-
Cr-51 -0- -0- -0- -0- -0- -0~ 1.4E+44- 1 4.7E+6
Mn-54 -0- -0- -0- -0- -0- -0- 1.4E+6 | 1.4E+9
Co-57 -0- -0- -0- -0- -0- -0- 3.7E+5 | 3.4E+8
Co-58 -0- -0- -0- -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0- -0- -0- -0- -0- -0- 6.0E+6 | 2.2E+10
Sr-89 -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.2E+4
Sr-90 -0- -0- -0- -0- -0- -0- 9.9E+7 =-0-
Zr-95 -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
‘Nb-95 -0- -0- -0- -0- -0- -0- 5.0E+5 | 1.4E+8
Ru-103 -0- -0- -0- -0- -0- -0- 5.0E+5 | 1.1E+8
Te-129m -0- -0- -0- -0- -0- -0- 1.2E+6 | 2.0E+7
Cs-134 -0- -0- -0- -0- -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0- -0- -0- -0- -0- 1.5E+5 | 1.5E+8
.Cs-137 -0- -0- -0- -0- -0- -0- 6.2E+5 | 1.0E+10
Ba-140 -0- -0- -0- -0- -0- -0- 1.3E+6 | 2.1E+7
Ce-141 -0- -0- -0- -0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- -0- -0- -0- -0- -0- 7.8E+6 | 7.0E+7
I -131 -0- -0- -0- -0- -0- -0- 1.2E+7 | 1.7E+7
1-132 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.2E+6
I -133 -0- -0- -0- -0- -0- -0- 2.2E+6 | 2.4E+6
I -134 -0- -0- -0- -0- -0- -0- 3.0E+4 | 4.5E+5
I -135 -0- -0- -0- -0- -0- -0- 4,5E+5 | 2.5E+6
UN-1D -0- -0- -0~ -0- -0- -0- 8.6E+5 | 7.5E+8
. . mrem/yr
Inhalation Pathway, units EE?7£¥-
2
Food & Ground Pathway, units = (m Lg:;&géftl
$023-00CM
2-46 Revision 30
05-28-97




. TABLE 2-12
"'DOSE PARAMETER R, FOR SECTOR C

Page 2 of 2
Pathway = Deer Consumer/Hunter Distance = 1.0 miles
X/Q = 4.0E-7 sec/m’ D/Q = 4.6E-9 m?
" Infant - Child .- . Teen Adult
. Inhala- | Food & | Inhala-| Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion | Ground | tion- Ground | tion- | Ground
Nuclide | Pathway | Pathway Pathyayr Pathway | Pathway | Pathway | Pathway | Pathway
H-3 ..} -0- - -0~ -0- | 2.8E+1 -0- 2.3E+1 3.5E+1 | 3.9E+1
Cr-51 | -0- . -0- -0- 5.0e44 | -0- 1.0E+5 3.9E+2 | 3.2E+45
Mn-54 -0- -0- -0- | 7.7E45 -0- 1.4E+6 3.8E+4 | 4.1E+7
Co-57 _-0- -0- -0- 4.6E46 -0- 8.0E+6 1.0E44 | 2.3E+7
Co-58 -0- -0- -0- | 9.6E+6 -0- 1.9E47 |- 2.5E+4 | 4.7E+7
Co-60 -0- -0- -0- 3.6E+7 -0- 7.2E47 1.6E+5 | 7.2E+8
Sr-89 -0~ -0- -0- 4.9E+7 -0- 2.6E+7 3.8E44 | 3.1E+7
Sr-90 =0~ -0- -0- 1.0E49 -0- 8.0E+8 2.7E+6 | 1.2E49
Zr-95 . -0- -0- -0- 6.2E+7 -0- 1.1E48 |::4.8E+4 | 2.0E+8
Nb-95 -0- -0- -0- 2.3E48 | -0- |'4.5E48 | 1.4E+4 | B.2E+8
Ru-103 -=0- -0- | -0- 4.2E48 -0- | 7.5E+8 | :1.4E+4 | 1.3E+9
Te-129m -0- -0- -0- 5.9c48 | -0- 45648 | 3.2E+4 | 6.4E+8
Cs-133 . -0- -0- -0- 1.4E+8 -0- | 1.2E+8 | 2.3E+4° | 3.4E+8
Cs-136 - | . -0- -0- -0- | 5.1et6 | -0- 4.2E46 4,043 | 9.5E+6
Cs-137 | = -0- -0- -0- 11.3E+8 -0- 9.3E+7 1.7E+4 | 4.0E+8
.| Ba-140 ~0- -0- -0- |:/5.0E+6 -0- 4.2E46 3.5E+4 | 7.4E46
Ce-141 . -0- -0- -0- | -1.5e+6 | -0- 2.4E46 9.9E43 | 4.2E+6
Ce-144 | = -0- -0- -0- i1.8E+7 -0- 2.9E+7 2.1E+5 | 4.9E+7
I-131 -0- -0- -0- | 6.5E+8 -0- 4.3E48 3.3E+5 | 5.9E48
I-132 -0- -0- -0- | -0- -0- -0- 3.1E+3 | 3.4E+4
1-133 . =0- -0- -0- | 1.6E+1 -0- 8.6E40 5.9E+4 | 6.7E+4
I-134. | -0- -0- -0- - -0- -0- -0- 8.2E+2 | 1.2E+4
I1-135-| -0- . =0- -0- 1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
UN-1D =0- -0- -0- 1.1E+48 -0- 9.4E47 2.4E+4 | 1.4E+8

Inhalation Pathway, units = BEEDAYF

uCi/m
_ (m?) (mrem/yr)
Food & Ground Pathway, units = uCifsec -
$023-0DCM
2-47 Revision 30
05-28-97

S023-0DCM




"

JABLE 2-13
DOSE PARAMETER R, FOR SECTOR D

Page 1 of 2
Pathway = Camp San Onofre -. Distance = 3.0 miles '
X/Q = 6.9E-8 sec/m’ D/Q = 7.2E-10 m?
Infant - Child Teen Adult
: Inhala- | Food & | Inhala-.| Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion .| Ground | tion .| Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway. Pathyay Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 1.3E+43 ~0-
Cr-51 -0- -0- -0- =0~ -0- -0~ 1.4e+4 | 4.7E+b
Mn-54 -0- -0- -0- -0- -0- | -0- 1.4E4+6 | 1.4E+9
Co-57 -0- -0- -0- -0- -0- |- -0~ 3.7E45 | 3.4E+8
Co-58 -0- -0- -0- -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0- -0- -0- -0- -0- -0- 6.0E+6 | 2.2E+10
Sr-89 -0- -0- -0- -0- -0- -0- 1.4E+6 | 2.2E+4
Sr-90 -0- -0- -0~ -0- -0- -0- 9.9e+7 | -0-
Zr-95 -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 -0- -0- -0- -0- -0- -0- 5.0E+5 | 1.4E+8
Ru-103 -0- ~0- -0- " =0- -0- -0- 5.0E45 | 1.1E+8
Te-129m -0~ -0- -0- -0- -0- -0- 1.2E+6 | 2.0E+7
Cs-134 -0- -0- -0- -0- -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0- -0- -0- -0- -0- 1.5E+5 | 1.5E+8
Cs-137 -0- -0- -0- -0- -0- -0- 6.2E+5 | 1.0E+10
- Ba-140 -0- -0- -0- -0- -0- -0- 1.3E46 | 2.1E47
i Ce-141 -0- -0- -0- -0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- -0- -0- -0- -0- -0- 7.8E+6 | 7.0E+7
I-131 -0- -0- -0- -0- -0- -0- 1.2E+7 | 1.7€+7
1-132 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.2E46
I -133 -0- -0- -0- -0- -0- -0- 2.2E46 | 2.4E+6
1-134 -0- -0- -0- -0- -0- -0- 3.0E+4 | 4.5E45
I -135 -0- -0- -0- -0- -0- -0- 4 ,5E+5 | 2.5E+6
UN-ID -0- -0- -0- -0- -0- -0- 8.6E+5 ) 7.5E+8
. .. _ mrem/yr
Inhalation Pathway, units W
2
Food & Ground Pathway, units = (m )pg:";?i";/gr)
S023-0DCM
2-48 Revision 30
05-28-97
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TJABLE 2-13
DOSE PARAMETER R, FOR SECTOR D
Page 2 of 2
Pathway = Deer Consumer/Hunter Distance = 0.8 miles
X/Q = 5.3E-7.sec/m’ D/Q = 7.3E-9 m*
Infant Child- Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | .tion Ground | tion Ground | tion | Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3 . -0- -0- -0- | 2.8E+] -0- | 2.3E+1 | 3.5E+1 | 3.9E+}
Cr-51 | -0- - <0- -0- 5.0E+4 -0- 1.0E+5 | 3.9E+2 | 3.2E+5
Mn-54 =0- -0- -0- 7.7E45 | -0- | 1.4E+6 | 3.8E+4 | 4.1E+7
Co-57 ,-0- -0- -0- | 4.6E46 |- -0- 8.0E+6 1.0E+4 | 2.3E+7
Co-58 |. --0- -0- -0- .| 9.6E+6 -0- 1.9+7 | 2.5E+4 | 4.7E+7
| Co-60 | --0- -0- -0- 3.6E+7 -0- 7.2E47 1.6E+5 | 7.2E+8
Sr-89 -0- -0- -0- 4.9E+7 -0- 2.6E+7 | 3.8E+4 | 3.1E+47
1 Sr-90 =0- -0- -0- .| 1.0E49 -0- 8.0E+8 | 2.7E+6 | 1.2E+9
1 Zr-95 C-0- -0- -0- | 6.2E47 | -0- 1.1E48 | 4.8E+4 | '2.0E+8
Nb-95 . -0- -0- -0- |-2.3E48 | -0- 44,5648 | 1.4E+4 | 8.2E+8
Ru-103 -0- -0- -0- .| 4.2E48 -0- 7.5E48 1.4E44 | 1.3E+49
Te-129m | -0- -0- -0- |:5.9E+48 -0- 4.,5E+48 | 3.2E+4 | 6.4E+8
Cs-134 -0- . -0- -0- 1.4e48 | -0- 1.2E+8 | 2.3E+4 | 3.4E+8
Cs-136 -0- -0- -0- |.5.1E+6 -0- 4.2E+6 | 4.0E+3 |- 9.5E+6
Cs-137 -0- -0- . =0~ ] '1.3E+8 -0- 9.3E+7 1.7E+4 | 4.0E+8
| Ba-140 -0- -0- -0- .| 5.0E+6 -0- 4,2e+6 | 3.5E+4° | 7.4E+6
Ce-141. -0- -0- -0- 1.5E+6 -0- 2.4E+6 | 9.9E+3 | 4.2E+6
Ce-144 -0- -0- -0- | 1.8E+7 -0- 2.9E47 | 2.1E+5 | 4.9E+47
I-131 -0- -0- -0- .]:6.5E48 -0- | 4.3E48 | 3.3E+5 | 5.9E+8
1-132 -0- -0- -0- - =0~ -0- -0- 3.1E+3 | 3.4E+4
I -133 -0- -0- -0- |'1.6E+1 -0- 8.6E4+0 | 5.9E+4 | 6.7E+4
1 -134 -0- . ~0- -0- |+ -0- -0- -0- 8.2E+2 | 1.2E+4
1-135 - -0- -0- -0- .| 1.1E-15 -0- 6.3E-16 | 1.2E+4 |-6.9E+4
UN-1D -0- -0- -0- -] 1.1E+8 -0- 9.4E+47 | 2.4E+4 | '1.4E+8
.
Inhalation Pathway, units = DLem/YT
pCi/m
2
Food & Ground Pathway, units = (maﬁﬂcggéyr?
$023-0DCM
2-49 Revision 30
05-28-97
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JABLE 2-14

DOSE PARAMETER R, FOR SECTOR E

»

. Page 1 of 2
Pathway = Camp:Horno Distance = 4.1 miles
X/Q = 7.5E-8 sec/m’- 0/Q = 7.2E-10 m?
Infant - Child Teen Adult
Inhala- | Food & . | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
| Radio- | tion . | Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 1.3E+3 -0-
Cr-51 -0- -0- -0- -0- -0- -0- 1.4E+44 | 4.7E+6
Mn-54 -0- -0- -0- -0- -0- -0- 1.4E+6 | 1.4E+9
Co-57 -0- -0- -0- -0- -0- -0- J.7E+5 | 3.4E+8
Co-58 -0- -0- -0- -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0- -0- -0- -0- -0- -0- 6.0E46 | 2.2E+10
Sr-89 -0- -0- -0- -0- -0- -0- 1.4E+6 | 2.2E+4
Sr-90 -0- -0- -0- -0- -0- -0- 9.9E+7 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 -0- -0- -0- -0- -0- -0- 5.0E45 | 1.4E+8
Ru-103 -0~ -0- -0- -0- -0- -0- 5.0e+5 | 1.1E+8
Te-129m -0- -0- -0- -0- -0- -0- 1.2E+6 | 2.0E+7
Cs-134 -0- -0- -0- -0- -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0- -0- -0- -0- -0- 1.5E+5 | 1.5E48
Cs-137 -0- -0- -0- -0- -0- -0- 6.2E+5 | 1.0E+10
Ba-140 -0- -0- -0- -0- -0- -0- 1.3E46 | 2.1E+47
.} Ce-141 -0- -0- -0- -0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- -0- -0~ -0- -0- -0- 7.8E+6 ['7.0E+7
11 -131 -0- -0- -0- -0- -0- -0- 1.2E47 | 1.7E+7
I-132 -0- . =0~ -0- -0- -0- -0- 1.1E45 | 1.2E+6
.1 -133 -0- -0- -0- -0- -0- -0- 2.2E+6 | 2.4E+6
1-134 -0- -0- -0- -0- -0- -0- 3.0E+4 | 4.5E+5
.1 -135 -0- -0- -0- -0- -0- -0- 4.5E+5 | 2.5E46
'UN-1D -0- -0- -0- -0- -0- -0- 8.6E+5 | 7.5E+8
. . mrem/yr
Inhalation Pathway, units = }Wﬁ-
_ (m®) (mrem/yr)
Food & Ground Pathway, units = aCi/sec
$023-0DCM
2-50 Revision 30
05-28-97
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-TABLE 2-14
DOSE PARAMETER R, FOR SECTOR E
Page 2 of 2
Pathway = Deer .Consumer/Hunter - -+ Distance = 0.8 miles
X/Q = 8.5E-7 sec/m’ D/Q = 1.3E-B m™?
Infant - Child " Teen © Adult
: Inhala- | Food & | Inhala- | Food & |{ Inhala- | Food & | Inhala- | Food &
.-} Radio- | tion Ground | tion | Ground | tion | Ground | tion Ground
| Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
fu-3 | -o0- -0- - -0- | 2.BE+1 |- -0- |2.3e+#1 [ 3.5E+1 | 3.9E+1
Cr-51 -1 -0- -0- - -0~ ‘5.0E+4 |- -0- 1.0E+5 3.9E+2 | 3.2E+5
Mn-54 =0- | -0- -0- | 7.7E+5 -0- 1.4E+6 3.8E+4 | 4.1E+7
Co-57 =0~ -0- | -0- ] 4.6E4b -0- | 8.0E+6 1.0E+4 | 2.3E+7
Co-58 -0- -0~ ‘- =0~ -1 9.6E46 | -0- 1.9E+7 2.5E+4 | 4.7E+7
Co-60 -0- -0- - =0- ] 3.6E47 - -0- | 7.2E+7 | 1.6E+5 | 7.2E+8
Sr-89 | --0- -0- - =0- -] 4.9E47 -0- 2.6E+7 3.8E+4 | 3.1E+47
Sr-90- -0- -0- -0- ] 1.0E49 | -0- 8.0E+8 | 2.7E+6 | 1.2E+49
Zr-95 -0- -0- - =0- 6.2E4+7 |- -0- 1.1E48 | 4.8E+4 | 2.0E+8
Nb-95 - =0- -0- -0- |-2.3E+8 | - -0- 4 5648 | 1.4E+4 | 8.2E+8
Ru-103 |. -O- -0- -0- | 4.2E48 -0- | 7.5E+8 | 1.4E+4 | 1.3E+9
Te-129m | . -0- -0- -0- | 5.9E+8 | -0- 4.5E+8 |- 3.2E+4 | 6.4E+8
Cs-134 -0- | -0- -0- | 1.4E+8 -0- 1.2E48 | 2.3E+4 | 3.4E+8
Cs-136 . -0- -0- -0- | -5.1E+6 | -0- 4,2E46 | 4.0E+3 | 9.5E+6
Cs-137 |. '-0- -0- -0- ‘1.3E+8 -0- 9.3E+7 | 1.7E+4 | 4.0E48
Ba-140 | -0- -0- -0- -5.0E+6 -0- 4.2E46 3.5E+4 | 7.4E+46
Ce-141 - | = -0- -0- -0- 1.5e46 | -0- 2.4E+6 | 9.9E+3 | 4.2E+6
Ce-144 |- -0- -0- -0- -1.8E47 | = -0- 2.9E+7 2.1E+5 | 4.9E+7
1.-131 |»> -0- -0- - =0 ‘6.5E+48 -0- 4.3e+8 | 3.3E45 | 5.9E+8
1 -132 -0- -0- -0- - =D- -0- -0- 3.1E+3 | 3.4E+4
1--133 :-0- -0- -0- 1.6E41 | - -0- 8.6E+0 | 5.9E+4 | 6.7E+4
1 -134 -0- -0- -0- . =0- - -0- -0- 8.2E+2 | 1.2E+4
1-135 | -0- -0- -0- ‘1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
UN-1ID -0- -0- -0- 1.1E+8 | -0- 9.4E+7 2.4E+4 | 1.4E+8
i
{

Inhalation Pathway, units = Eg_f%;m o

= {m®) (mrem/yr)
Food & Ground Pathway, units 4Ci/sec:

‘ S023-00CM
251 Revision 30
05-28-97
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TABLE 2-15

DOSE PARAMETER R; FOR SECTOR F

()

. Page 1 of 1
‘Pathway = San Onofre State Park/Guard Shack  Distance = 0.8 miles
X/Q = 9.6E-7 sec/m’ D/Q = 8.4E-9 m™
Infant Child Teen Adult
N Inhala- | Food & ‘| Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0~ -0- -0- -0- -0- -0~ 2.2E+2 -0-
‘Cr-51 -0- -0- -0- -0- -0- -0- 2.5E+3 | 8.0E+5
"Mn-54 -0- -0- -0- -0- -0- -0- 2.4E+5 | 2.4E+8
Co-57 -0- -0- -0- -0- -0- -0- 6.3E44 | 5.9E+7
Co-58 -0- -0- -0- -0- -0- -0- 1.6E+5 | 6.5E+7
Co-60 -0- -0- -0- -0- -0- -0- 1.0E+6 | 3.7E49
.Sr-89 -0- . =0- -0- -0- -0- -0- 2.4E45 | 3.7E+43
Sr-90 -0- -0- -0- - =0- -0- -0- 1.7E+7 -0-
Zr-95 -0~ -0- -0- -0- -0- -0- 3.0E+5 | 4.3E+7
Nb-95 -0- =0~ -0- -0- -0- -0- 8.6E+4 | 2.3E+7
‘Ru-103 -0- -0- -0- -0- -0- -0- 8.6E+4 | 1.9E+7
Te-129m -0- -0- -0~ -0- -0- -0- 2.0E+5 3.4E+6
‘Cs-134 -0- -0- -0- . -0- -0- -0- 1.5E+5 | 1.2E+49
Cs-136 -0- - -0~ -0- . -0- -0- -0- 2.5E+4 | 2.6E+7
Cs-137 -0- =0~ -0- -0- -0- -0- 1.1E+5 | 1.8E+9
Ba-140 -0- -0- -0- -0- -0- -0- 2.2E+5 | 3.5E+6
Ce-141 -0- -0- -0- -0- -0- -0- 6.2E+4 | 2.3E+6
Ce-144 -0- -0- -0- -0- -0- -0- 1.3E+6 | 1.2E+7
I -131 -0- -0- -0- -0- -0- -0- - 2.0E+6 | 2.9E+6
I -132 -0- -0- -0- -0- -0- -0- 2.0E+4 | 2.1E+5
I -133 -0- . -0- -0- -0- -0- -0- 3.7E+5 | 4.2E+5
I -134 -0- -0- -0- -0- -0- -0- 5.1E+3 | 7.7E+4
1 -135 -0- . -0- -0- -0- -0- -0- 7.7E+4 | 4.3E+5
UN-ID -0- -0~ -0- -0- -0- -0- 1.56+5 | 1.3E+8
. mrem/yr
Inhalation Pathway, units = EE?7£¥-
2
Food & Ground Pathway, units = 15L%%?$%%€¥EL
S023-0DCM
2-52 Revision 30

05-28-97
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. JABLE 2-16
DOSE  PARAMETER R, FOR SECTOR' G

S023-0DCM

Page 1 of 1
Pathway = San Onofre State Beach Campground Distance = 0.9 miles
' X/Q = 6.6E-7 sec/m’ . -0/Q = 3.3E-9 m?
Infant -Child Teen Adult
| Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion . Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
1H -3 8.0E+1 -0- 1.4E42 -0- 1.6E+2 -0- 2.9E+2 -0-
Cr-51 1.6E+3 | 5.7E+5 | 2.1E43 | 5.7E+45 | 2.6E+3 | 5.7E+5 | 3.3E+3 | 1.1E+6
Mn-54 - 1.2645 | 1.7E+8 | 1.9E+5 | 1.7E+48 | 2.4E+45 | 1.7E+8 | 3.2E+5 | 3.2E+8
Co-57 | 4.76+4 | 4.2E+47 | 6.3E+4 | 4.2E+7 | 7.2E+4 | 4.2E+7 | 8.4E+4 | 7.8E+7
Co-58 . | 9.6E+4 | 4.7€+7 | 1.4E+5 | 4.7E+7 | 1.7E+5 | 4.7E+7 | 2.1E+5 | B.7E+7
Co-60 5.6E45 | 2.7E+9 | 8.7E+5 | 2.7E+9 | 1.1E46 | 2.7E+9 | 1.4E+6 | 4.9E+9
Sr-89 - 2.56+5 | 2.7E43 | 2.7E+45 | 2.7E+3 | 3.0E+5 | 2.7E+3 | 3.2E+5 | 4.9E+3
Sr-90 | 5.0E+6 -0- 1.2E+47 -0- 1.3E+7 -0- . | 2.3E47 -0-
Zr-95 | 2.2E+5 | 3.1E+7 | 2.8E+5 | 3.1E+47 .| 3.3E+5 | 3.1E+7 | 4.0E+5 | 5.7E+7
Nb-95 5.9E+4 | '1.7E+7 | 7.6E+4 | 1.7E+7 | 9.3E+4 | 1.7E+7 .| 1.2E+45 | 3.1E+7
Ru-103 | 6.8E+4 | 1.3E+7 | 8.2E+4 | 1.3E+7 | 9.7E+4 | 1.3E+47 | 1.2E+5 | 2.5E+7
Te-129m | 2.1E+5 | 2.4E+6 | 2.2E+5 | 2.4E+6 | 2.4E+5 | 2.4E+6 | 2.6E+5 | 4.5E+6
Cs-134 | 8.7E+4 | 8.4E+8 | 1.3E+5 | 8.4E+8 | 1.4E+5 | 8.4E+8 | 1.9E+5 | 1.6E+9
Cs-136 1.7E+4 | 1.9E+47 | 2.1E+44 | 1.9E+7 | 2.4E+4 | 1.9E+7 | 3.3E+4 | 3.4E+7
Cs-137 | 7.5€+4 | 1.36+9 | 1.1E45 | 1.3E49 | 1.0E+5 | 1.3E49 | 1.4E+5 | 2.3E+9
Ba-140 | 2.0€+5 | 2.5E+6 | 2.1E+5 | 2.5E+6 | 2.5E45 | 2.5E+6 | 2.9E+5 | 4.7E+6
Ce-141 | 6.4E+4 | 1.7E+6 | 6.7E+4 | 1.7E+6. | 7.6E+4 | 1.7E+6 | 8.3E+4 | 3.1E+6
Ce-144 | 1.2E+6 | 8.6E+6 | 1.5E+6 | 8.6E+6 | 1.6E+6 | 8.6E+6 | 1.8E+6 | 1.6E+7
1 -131 1.8E+6 | 2.1E+6 | 2.0E+6 | 2.1E+6. | 1.8E+6 | 2.1E+6 | 2.7E+6 | 3.9E+6
1-132 2.1E+4 1.5E+5 2.4E+4 1.5E+5 1.9e+4 | 1.5E+5 2.6E+4 | 2.8E+5
1 -133 | 4.4e+5 | 3.0E45 | 4.7E+5 | 3.0E+5 | 3.6E+5 | 3.0E+5 | 4.9E+5 | 5.6E+45
1-134 5.5E43 | 5.5E+4 | 6.3E43 | 5.5E+4 | 4.9E+3 | 5.5E+4 | 6.8E+3 | 1.0E+5
1-135 | B.6E+4 | 3.1E+5 | 9.8E+4 | 3.1€45 | 7.7E+4 | 3.1E+5 | 1.0E+5 | 5.8E+5
UN-1D 8.0E+4 | 9.2E+7 | 1.2E+5 | 9.2E+7 | 1.5E+5 | 9.2E+7 | 2.0E+5 | 1.7E+8
Inhalation Pathway, units = ﬂ"?—“‘l;'—’
pCi/m
2
Food & Ground Pathway, units = (m L%";r/i";/c")
$023-0DCM
2-53 Revision 31
02-27-98




JABLE 2-17
SOUTH YARD FACILITY CONTROLLING LOCATION FACTORS

. . ‘szuwk s
Radionuclide mrem/yr per uCi/sec’] . Use: )
H -3 ~ 1.31E-03 G: SAN ONOFRE BCH CAMPGD
Cr-51 ‘ 4.15E-02 F: SO ST. PK./GUARD SHACK
Mn-54 _ 9.70E+00 Fs SO ST. PK./GUARD SHACK
Co-57 2.41E+00 F: SO ST. PK./GUARD SHACK
Co-58 3.14E+00 F: SO ST. PK./GUARD SHACK
Co-60 1.35E+02 F: SO ST. PK./GUARD SHACK
Sr-89 - 1.71E+00 F: DEER CONSUMER/HUNTER.
Sr-90 1.04E+02 G: SAN ONOFRE BCH CAMPGD
Zr-95 - 7.26E+00 F: DEER CONSUMER/HUNTER:
Nb-95 . 2.88E+01 F: 'DEER, CONSUMER/HUNTER
Ru-103 " 4,56E+01 F: DEER CONSUMER/HUNTER
Te-129m . 2.26E+01 Fs DEER CONSUMER/HUNTER
Cs-134 4,28E+01 Fs SO ST. PK./GUARD SHACK
Cs-136 ~ 1.03E+00 F: SO ST. PK./GUARD SHACK
Cs-137 "~ 6.36E+01 F: SO ST. PK./GUARD SHACK
Ba-140 . 1.39E+00 G: SAN ONOFRE BCH CAMPGD
Ce-141 4.29€E-01 G: SAN ONOFRE BCH CAMPGD
Ce-144 8.39E+00 G: SAN ONOFRE BCH CAMPGD
I -131 2.28E+01 F: DEER CONSUMER/HUNTER
I -132 1.22e-01 G: SAN ONOFRE BCH CAMPGD
1-133 2.22E+00 G: SAN ONOFRE BCH CAMPGD
I-13% 3.24E-02 G: SAN ONOFRE BCH CAMPGD
1-135 4,60E-01 G: SAN ONOFRE BCH CAMPGD
UN-1D - 5.36E+00 F: SO ST PK./GUARD SHACK
Footnote: These values to be used in manual calculations are the maximum

t,RM, for all locations based on the most restrictive age group.

S023-0DCM
2-54 Revision 28
12-21-95
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_JABLE 2-18
- .SOUTH YARD -FACILITY:DOSE PARAMETER R, FOR SECTOR D
Page 1 of 1
Pathway = Camp Horno Sewage Trmnt. Distance = 3.2 Miles
X/Q = 1.2E-7 sec/m’ D/Q = 1.2E-9 m? . ‘
: Infant Child : - . Teen - Adult
1R " 7| Inhala- | Food & | Inhala-‘| Food & .| Inhala- | Food & | Inhala- | Food &
Radio- .| tion Ground | tion : | Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- "2.9E42 -0-
.-| Cr-51 -0- . -0- -0- -0- -0- -0- 3.3E43 | 1.1E+46
| Mn-54 -0- -0- -0- -1}~ -0- -0- -0- 3.2E+5 | 3.2E48
| Co-57 -0- -0- -0- | -0- -0- -0- 8.4E+4 | 7.8E+7
‘| Co-58 -0- -0- -0- - -0- -0- -0- "2.1E+45 | 8.7E+7
Co-60 -0- -0- -0- -} -0- -0- -D- 1.4E46 | 4.9E+9
Sr-89 -0- -0- -0- - -0- -0- -0- 3.2E45 | 4.9E43
1Sr-90. -0- -0- -0- -0- -0- -0- 2.3E47 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 4.0E45 | 5.7E47
Nb-95 -0- -0- -0- -0- -0- -0- 1.2E+5 | 3.1E+7
Ru-103 -0~ -0- -0- -0- -0- -0- 1.2E+5 '} "2.5E+7
1 Te-129m -0- -0- -0- -0- -0- -0- 2.6E45 | 4_.5E+6
.| Cs-134 -0- -0- -0- -0- -0- -0- 1.9E+5 | 1.6E+9
Cs-136 =0~ -0- -0- -0- -0- -0- 3.3E+4 | 3.4E+7
Cs-137 -0- -0- -0- -0- -0- -0- 1.4E+5 | 2.3E+9
Ba-140 | -0- -0- -0- -0- -0- -0- "2.9E+5 | 4.7E+46
Ce-141 -0- -0- -0- -0- -0- -0- 8.3E+4 | 3.1E+6
Ce-144 -0- -0- -0- -0- -0- -0- 1.8E+6 | 1.6E+7
1 -131 -0- -0- -0- -0- -0- -0- 2.7E+6 | 3.9E+6
1-132 -0- -0- -0- -0- -0- -0- 2.6E4+4 | 2.8E+5
1 -133 -0- -0- -0- -0- -0- -0- 4 ,9E+5 | 5.6E+5
I -134 -0- -0- -0- -| -0- -0- -0- 6.86+3 | 1.0E+5
1-135 =0~ -0- -0- -0- -0- -0- 1.0E+5 | 5.8E+5
UN-1ID -0- -0- -0- -| -0- -0- -0- 2.0E+5 | 1.7E+8
Inhalation Pathway, units = Drem/yr
pCi/m
Food & Ground Pathway, units = (mzhggjgziyr)
$023-0DCM
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JABLE 2-19

. SOUTH. YARD FACILITY DOSE PARAMETER R, FOR SECTOR E

‘J

. . ) Page 1 of 1
Pathway = Camp Horno . - - Distance = 3.7 Miles :
X/Q = 6.0E-7 sec/m* - D/Q = 5.7E-9 m
Infant - - Child . Teen Adult
A Inhala- | Food & | Inhala- | Food & . .| Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 1.3E+3 -0-
Cr-51 -0- -0- -0- -0- -0- -0- 1.4E+4 | 4.7E46
Mn-54 -0- -0- -0- -0- -0- -0- 1.4E4+6 | 1.4E+49
Co-57 -0- -0- -0- -0- ~0- -0- 3.7€45 | 3.4E48
Co-58 -0- -0- -0- -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0- -0- -0- -0- -0- -0- 6.0E+6 | 2.2E+10
Sr-89 -0- -0- -0- -0- -0- -0- 1.4E+6 | 2.2E+4
Sr-90 -0- -0- -0- -0- -0- -0~ 9.9E+7 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 1.8E46 | 2.5E48
Nb-85 -0- -0- -0- -0- -0- -0- 5.0E+5 | 1.4E+8
Ru-103 -0- -0- -0- -0- -0- -0- 5.0E+5 | 1.1E+8
Te-129m -0- -0- -0- -0- -0- -0- 1.2E+6 | 2.0E+7
Cs-134 -0- -0- -0- -0- -0- -0- 8.5E+5 6.8E+9
Cs-136 -0- -0- -0- -0- -0- -0- 1.5E+5 | 1.5E+8
Cs-137 -0- -0- -0- -0- -0- -0- 6.2E+5 | 1.0E+10
Ba-140 -0- -0- -0- -0- -0- -0- 1.3E+6 | 2.1E+7
Ce-141 -0- -0- -0- -0- -0- -0- J.6E+5 | 1.4E+7
Ce-144 -0~ -0- -0- -0- -0- -0- 7.8E46 | 7.0E+7
I -131 -0- -0- -0- -0- -0- -0- 1.2E+7 | 1.7E+7
I -132 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.2E+6
I -133 -0- -0- -0- -0- -0- -0- 2.2E+6 | 2.4E+6
11 -134 -0- -0- -0- -0- -0- -0- 3.0E+4 | 4.5E45
I -135 -0- -0- -0- -0- -0- -0- 4.5E+5 | 2.5E+6
UN-1D -0- -0- -0- -0- -0- -0- 8.6E+5 | 7.5E+8
Inhalation Pathway, units = EE$?£¥E
Food & Ground Pathway, units = iﬂﬁlimﬁgmlle
* uCi/sec
5023-0DCM
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.. JABLE 2-20
SOUTH YARD FACILITY DOSE PARAMETER R, FOR SECTOR F
. Page 1 of 4
Pathway = San Onofre State Park/Guard Shack Dlstance = 0.4 Miles
X/Q 5.4E-6 sec/m’ D/Q = 3.5E-8.m? . . :
T ~ Infant Child - _Teen . Adult
, ”T'- | Inhala- | Food & | Inhala- { Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion -| Ground | tion Ground | tion Ground | tion _Ground
.] Nuclide | Pathway | Pathway | Pathway | Pathway Pathway Pathway. | Pathway | Pathway
H -3 =0- -0- -0- | -0- - -0- -0- 2.2E42 ~0-
Cr-51 . -0- -0- -0- -0- -0- -D- 2.5E43 | B8.0E+5
Mn-54 . =0- -0- -0- -0- -0- -0- 2.4E+5 | 2.4E+8
Co-57 -0- -0- -0- -0- -0- -0- 6.3E+4 | 5.9E+7
Co-58 - =D- -0- -0- | -0- -0- -0- 1.6E+5 | 6.5E+7
Co-60 -0- -0- -0- |- -0- -0- -0- 1.0E+6 | 3.7E+9
Sr-89 . -0- -0- -0- -0- -0- -0- 2.4E+5 | 3.7E+43
Sr-90 ~=0- -0- -0- -0- -0- -0- 1.7E+7 -0-
1Zr-95. -0- -0- -0- -0- -0- -0- 3.0E45 | 4.3E+7
Nb-95 =0~ -0- -0- -0- -0- -0- 8.6E+4 | 2.3E+7
, Ru-103. | -0- -0- -0- -0- -0- -0- 8.6E+4 | 1.9E+7
' ] Te-129m | . -0- -0- -0- -0- -0- -0- 2.0E+5 | 3.4E+6
'} Cs-134 -0- -0- -0- -0- -0- -0- ‘1.5E+5 | 1.2E+9
| Cs-136 | -0- -0- -0- -0- -0- - -0~ "2.5E+4 | 2.6E+7
| Cs-137. | -0- -0- -0- -0- -0- -0- ‘1.1E+5 | 1.8E+9
Ba-140 | -0- -0- -0- -0- -0- -0- 2.2E+5 | 3.5E+6
Ce-141 -0- -0- -0- -0- -0- -0- 6.2E+4 | 2.3E+6
.. | Ce-144 -0- -0- -0- -0- -0- -0- 1.3846 | 1.2E47
|1 -131 -0- -0- -0- -0- -0- -0- 2.0E+6 | 2.9E+6
I -132 -0- -0- -0- -0- -0- -0- 2.0E44 | 2.1€45
1 -133 -0- -0- -0- -0- -0- -0- 3.7E+5 | 4.2E+5
|1 -134 -0- -0- -0- -0- -0- -0- 5.1E+3 | 7.7€+4
1 -135 ~0- -0- ~0- -0- -0- -0- 7.7e+4 | 4.3E45
UN-1D --0- -0- -0- -0- -0- -0- 1.5E+5 | 1.3E+8
Inhalation Pathway, units = ﬁ€%§é¥£
Food & Ground Pathway, units = (m Lg:;&ﬂéfr)'
S023-0DCM
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TABLE 2-20
SOUTH YARD FACILITY DOSE PARAMETER R, FOR' SECTOR F

. Page. 2 of 4
Pathway = Border Patrol. Checkpt. Distance = 1.4 Miles
X/Q = 1.2E-6- sec/m*" D/Q = 8.2E-9 m
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion ~ | Ground | tion Ground | tion .| Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 3.6E+2 -0-
Cr-51 -0- -0- -0- -0- -0- -0- 4.1E+3 | 1.3E+6
Mn-54 -0- -0- -0- -0- -0- -0- 4.0E+5 | 3.9E+8
Co-57 -0- -0- -0- -0- -0- -0- 1.1E+5 | 9.8E+7
Co-58 -0- -0~ -0- -0- -0- -0- 2.6E+5 | 1.1E+8
Co-60 -0- -0- -0- -0- -0- -0- 1.7E+6 | 6.1E+9
Sr-89 -0- -0~ -0- -0- -0- -0- 4,0E+5 | 6.2E+3
Sr-90 -0- -0- -0- -0- -0- -0- 2.8E+7 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 5.0E+5 | 7.2E+7
‘Nb-95 -0- -0- -0- -0- -0- -0- 1.4E+5 | 3.9E+7
Ru-103 -0- -0- -0- -0- -0- -0- 1.4E+45 | 3.1E+7
Te-129m -0- -0- -0- -0- -0- -0- 3.3E+5 | 5.6E+6
Cs-134 ~-0- -Q- -0- -0- -0- -0- 2.4E+5 | 1.9E+9
Cs-136 -0- -0- -0- -0- -0- -0- 4.2E+4 | 4.3E+7
| Cs-137 -0- -0- -0- -0- -0- -0- 1.8E+5 | 2.9E+9
| Ba-140 -0- -0- -0- -0- -0- -0~ 3.6E+5 | 5.9E+6
Ce-141 -0- -0- -0- -0- -0- -0- 1.0E+57| 3.9E+6
Ce-144 -0- -0- -0- -0- -0- -0- 2.2E+6 | 2.0E+7
I -131 -0- -0- -0- -0- -0- -0- 3.4E46 | 4.9E+6
I -132 -0- -0- -0- -0- -0- -0- 3.3E+4 | 3.5E+5
I -133 -0- -0- -0- -0- -0- -0- 6.1E+5 | 7.0E+5
I -134 -0- -0- -0- -0- -0- -0- 8.5E+3 | 1.3E+5
I -135 -0- -0- -0- -0- -0- -0- 1.3E+5 | 7.2E+5
UN-ID -0- -0- -0- -0- -0- -0- 2.5E+5 2.1E+8
Inhalation Pathway, units = LLem/yr
uCi/m
oo _ {m?) (mrem/yr)
Food & Ground Pathway, units = uCi/sec
S023-00CM
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A

- JABLE 2-20

SOUTH .YARD FACILITY DOSE PARAMETER R, FOR SECTOR F

Page 3 of 4
Pathway = Sheep (Meat)(Shepherd Distance = 0.3 Miles
X/Q = 7.2E-6 sec/m’. .. D/Q = 4.5E-8 m? _ .
S Infant - Child : - Teen Adult
| Inhala- | Food & | Inhala- | Food & ‘| Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion | Ground | tion Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3 - -0- . =0- -0- | 1.5E+0- -0- 1.2E+0 | 7.0E40 | 2.1E+0
=} Cr-51 . =0- -0- -0-: ] 5.1e11 -0- "1.0E+2 | 7.9E+1 | 2.6E+4
Mn-54- . . =0- -0- -0- $7.8E+2 -0- 1.4E+3 | 7.7E+3 | 7.6E+4b
Co-57 =0~ <0- -0- | 4.7E+3 -0- 8.1€+3 | 2.0E+3 | 1.9E+6
Co-58 - -0- -0~ -0-:-1 9.7E+3 -0- ‘2.0E+4 5.1E+3 2.1E+6
Co-60. | -D- . -0- -0- | 3.7e+4 -0- 7.3E+4 | 3.3E+4 | 1.2E+48
Sr-89- | . -0- -0- -0- " | 5.0E+4 -0- 2.6E+4 | 7.7E+3 | 3.1E+4
Sr-90 - | . -0- -0- -0- "] 1.0E+6 -0- ‘8.1E+5 5.5E+5 | 1.3E+6
Zr-95 t=0- -0- -0- "'} 6.3E+4 -0- 1.1E+5 9.7E+3 1.6E+46
Nb-95 -0- - <0- -0- 2| 2.4E+5 -0- 4.5E+5 2.8E+3 | '1.6E+6
Ru-103 | . -0- " -0- -0- " |-4.2E+5 -0- 7.6E+5 2.8E+3 1.9E+6
Te-129m -0- -0- -0- . ‘| 6.0E45 -0- | 4.5E+5 6.4E+3 | 7.6E+5
Cs-134 . =0- -0- -0- ] 1.4E45 -0- 1.2E+5 | 4.7E+3 | "3.8E+7
Cs-136 - =D- -0- «0- | °5.1E+3 -0- 4.3E+3 | 8.1E+2 | 8.3E+5
Cs-137 -0- -0- -0- ] 1.3E+45 -0- 9.5E+4 | 3.4E+3 | 5.7E+7
. | Ba-140 - -0- -0- -0- - | "5.1E+3 -0- 4.3E43 7.0E43 | 1.2E+5
| Ce-141 | -0- -0- -0-  }-1.5E43 -0- 2,8E+3 | 2.0E+3 | 7.9E+4
. | Ce-144 -0- -0- -0- | -1.8E+4 -0- 3.0e+4 | 4.3E+4 | 4.3E+5
1-131 | -0- -0- -0- -1.6.6E+5 -0- 4.4E+5 | 6.6E+4 | 7.DE+5
I-132 |. -0- -0- -0- -0- -0- -0- 6.3E+2 | 6.8E+3
1-133 - -0~ -0- -0- -] 1.6E42 -0- 8.7E+3 1.2E+4 | 1,344
I -134 - =0~ -0- -0- - -0- -0- -0- "1.6E+2 | 2.5E+3
J1-135- -0- -0- -0--" 1 1.1E-18 -0- 6.4E-19| 2.5E+43 | 1.4E+4
UN-ID -0- -0- -0- 1.1E45 -0- 9.5E+4 | 4.8E+3 | 4.2E+46
Inhalation Pathway, units = mrem/yr
uCi/m
2 !
Food & Ground Pathway, units = (m L%g:&ﬂé?r)
S023-0DCH
2-59 Revision 28
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TABLE 2-20
. SOUTH YARD.FACILITY DOSE PARAMETER R, FOR SECTOR F

e Page 4 of 4
Pathway = Deer Consumer/Hunter Distance = 0.4 Miles R
X/Q = 5.4E-6 sec/m’ D/Q = 3.5E-8'm
Infant . Child - Teen ‘ Adult
Inhala- | Food & ‘| Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion . | Ground | tion Ground | tion | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
‘H -3 -0- -0- . -0- -2.8E+1 | -0- 2.3E+1 | 3.5E+1 | 3.9E+]
Cr-51 -0- -0- -0- 5.0E+4 -0- 1.0E+5 | 3.9e+2 | 3.2E+5
Mn-54 -0- =0- -0- 7.7E45 -0- 1.4E+6 | 3.8E+4 | 4.1E+7
Co-57 -0- -0- -0- 4,6E+6 -0- 8.0E+6 | 1.0E+4 | 2.3E+7
Co-58 -0- - -0- -0- 9.6E+6 -0- 1.9e+7 | 2.5E+4 | 4.7E+7
Co-60 -0- -0- -0- 3.6E+7 -0- 7.2E+7 | 1.6E+5 | 7.2E+8
Sr-89 -0- -0- -0- 4,.9E+7 -0- 2.6E+7 | 3.8E+4 .| 3.1E+7
Sr-90 -0- -0- -0- 1.0E+9 -0- 8.0E+8 | 2.7E+6 | 1.2E+9
Zr-95 -0- -0- -0- 6.2E+7 -0- 1.1E+8 | 4.8E+4 | 2.0E+8
Nb-95 -0- -0- | -0- 2.3E+8 -0- 4,5E+8 | 1.4E+4 | B.2E+8
Ru-103 -0- -0- -0- 4.2E+48 -0- 7.5E+48 | 1.4E+4 | 1.3E49
Te-129m -0- -0- -0- 5.9E48 -0- 4.564+8 | 3.2E+4 | 6.4E+8
Cs-134 -0- -0- -0- 1.4€E+8 -0- 1.26+8 | 2.3E+4 | 3.4E+8
Cs-136 -0- -0- -0- 5.1E+6 -0- 4.2E+6 | 4.0E+3 | 9.5E+6
.Cs-137 -0- -0- -0- 1.3E+8 -0- 9.3E+7 1.7e+4 | 4.0E+8
| Ba-140 -0- -0- -0- 5.0E+6 -0- 4.2646 | 3.5E+4 | 7.4E+6
| Ce-141 -0- -0- -0- 1.5E+6 -0- 2.4E+6 | 9.9E+3 | 4.2E+6
Ce-144 -0- -0- -0- 1.8E+7 -0- 2.9E+7 | 2.1E+5 | 4.9E+7
I -131 -0- -0- -0- 6.5E+8 -0- 4.3E+8 | 3.3E+5 | 5.9E+8
I -132 -0- -0- -0- -0- -0- -0- 3.1E+3 | 3.4E+4
T -133 -0- -0- -0- 1.6E+1 -0- 8.6E+0 | 5.9E+4-| 6.7E+4
1-134 -0- -0- -0- -0- -0- -0- B.2E+2 | 1.2E+4
I-135 -0- -0- -0- 1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
UN-1D -0- -0- -0- 1.1E48 -0- 9.4E+7 | 2.4E+4 | 1.4E+8
Inhalation Pathway, units = m[-}m
uCi/m
2
Food & Ground Pathway, units = (m )”{:n;r}esné/cyr)
S023-0DCM
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S023-0DCM

-TABLE 2-21

SOUTH YARD FACILITY DOSE PARAMETER R, FOR SECTOR G
Page 1 of 4
Pathway = San Onofre Bch Campgd Distance = 0.4 Miles
X/Q = 4.5E-6 sec/m’: - ¢ D/Q = 1.8E-8 m? .
S ‘Infant - Child - Teen - ' Adult
-~ "+ --|'Inhala--| Food & - | Inhala-:| Food & :| Inhala- | Food & ‘| Inhala- | Food &
;} Radio- |'tion- ‘| Ground | tion .| Ground | tion Ground | tion. | Ground
Nuclide | Pathway | Pathway | Pathway:| Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -8.0E+1 -0- ~1.4E42 | .- -0- 1.6E42 |  -0- 2,.9E+2 -0-
#| Cr=51 - | 1.6E+3 | 5.7E+5 | 2.1E+3 |-5.7E+5 | 2.6E+3 | 5.7E+5 | 3.3E+3 | 1.1E+6
Mn-54 - | 1.2E+5 | 1.7E+8 | :1.9E+5 | 1.7E+8 | 2.4E+5 | 1.7E+8 | 3.2E+5 | 3.2E+8
Co-57 4,7E+4 | 4.2E+7 | 6.3E+4 |4.2E+7 | 7.2E+4 | 4.2E+7 | 8.4E+4 | 7.8E+7
Co-58 9.6E+4 | 4.7E47 | ‘1.4E45 | 4.7E+7 | '1.7E45 | A.7E+7 | ‘2.1E+5 | 8.7E+7
| Co-60 - | 5.6E+5 | 2.7E+9 | 8.7E+5 |-2.7E+9 | 1.1E+6 | 2.7E49 | '1.4E+6 | 4.9E+49
Sr-89 - | 2.5E+5 | 2.7E+43 | 2.7E+5 | 2.7E+3 | 3.0E45 | 2.7E+3 | 3.2E+5 | 4.9E+3
Sr-90 . | 5.0E+6 -0- 1.2E47 | -0- 1.3E47 -0- 2.3E+47 -0-
Zr-95 : | 2.2E45 | 3.1E+47 | 2.8E+5 | 3.1E47 | 3.3E+5 | 3.1E47 | 4.0E+5 | 5.7E+7
Nb-95 -1 6.9E+4 | 1.7E+7 | 7.6E+4 | 1.7E+7 | 9.3E+4 | 1.7E+47 | 1.2E45 | 3.1E+7
Ru-103 | 6.8E+4 1.3E47 | 8.2E+4 | 1.3E47 9.7E+4 1.3e47 1.2E+5 | 2.5E47
Te-129m | 2.1E+5 |°2.4E+6 | 2.2E+5 | 2.4E+6 | 2.4E+5 | 2.4E+6 | 2.6E+5 | 4.5E+6
(s-134 | B.7E+4 | B8.4E+B | 1.3E+5 |"8.4E+8 | 1.4E+5 |-B.4E+8 | 1.9E+5 | 1.6E+9
Cs-136 | 1.76+4 | 1.9E+7 | 2.1E+4 | 1.9E+7 | 2.4E+4 | 1.9E+7 | 3.3E+4" | 3.4E+7
Cs-137 7.5E+4 | 1.3E49 | 1.1E+5 |<1.3E+49 | 1.0E45 | 1.3E+49 |.-1.4E+5 | 2.3E+9
Ba-140" | 2.0E+5 | 2.5E+6 | 2.1E+5 | 2.5E+6 | 2.5E+5 | 2.5E+6 | 2.9E+5 | 4.7E+6
Ce-141 | 6:4E+4 | 1.7E+46 | 6.7E+4 | 1.7E+6 | 7.6E+4 | 1.7E+6 | 8.3E+4 3.1E+6
‘| Ce-144 1.2E+6 | 8.6E+6 | 1.5E+6 | 8.6E+6 | 1.6E+6 | B.6E+6 | 1.8E+6 | 1.6E+7
1 -131° | 1.8E+6 | 2.1E+6 | 2.0E+6 | 2.1E+6 | 1.8E+6 | 2.1E+6 | 2.7E+6 | 3.9E+6
1 -132° | 2.1E+4 | 1.5E45 | 2.4E+4 |- '1.5E+5 | 1.9E+4 | 1.5E+5 | 2.6E+4 |' 2.8E+5
1 -133 | 4.4E+5 | 3.0E+5 | 4.7e45 | 3.0E+5 | 3.6E+5 | 3.0E+5 | 4.9E+5-| 5.6E+5
1 -134 | 5.56+3 | 5.5E+4 | 6.3E43 |{'5.5E+4 | 4.9E+3 | 5.5E+4 | 6.8E+3° | 1.0E+5
1 -135 | 8.6E+4 | 3.1E+45 | 9.8E+4 | 3.1E+5 | 7.7E+4 | 3.1E+5 | 1.0E+5 | 5.8E+5
UN-ID B.0E+4 | 9.2E+7 | 1.2E+5 | 9.2E+7 | 1.5E+5 | 9.2E+7 | 2.0E+5 | 1.7€+8
Inhalation Pathway, units = ngml;n
pCi/m
2 .
Food & Ground Pathway,- units = (m ng;&giyr) .
S023-0DCM
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TABLE 2-21

SOUTH YARD FACILITY DOSE PARAMETER R, FOR SECTOR G

. Page 2 of 4
Pathway = Highway Patrol Weigh Station Distance = 1.6 Miles. o
X/Q = 4.2E-7. sec/m® - D/Q = 1.7E-9 m™
: “Infant Child * Teen . Adult
‘ Inhala- | Food & | Inhala- | Food & | Inhala- | Food & . | Inhala- | Food &
Radio- | tion. Ground | tion- Ground | tion - Ground | tion’ Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- 1 -0- -0- -0- 3.0E+2 -0-
.Cr-51 -0- -0- © =0- -0- -0- . =0~ 3.4E+43 | 1.1E46
Mn-54 -0- -0- -0- -0- -0- -0- 3.3E+5 | 3.3E48
Co-57 -0- -0- -0- -0- -0- -0- 8.8E+4 | 8.1E+7
Co-58 -0- -0- -0- -0- -0- -0- 2.2E+5 | 9.0E+7
Co-60 -0- -0- . =0- -0- -0- -0- 1.4E+6 | 5.1E+9
Sr-89 -0- -0- -0- -0- -0- -0- 3.3E+5 | 5.1E+3
Sr-90 -0- -0- -0- -0- -0- -0- 2.8E+7 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 4.2E+5 | 6.0E+7
Nb-95 -0- =0~ . =0~ -0- -0- -0- 1.2E+5 | 3.2E+7
Ru-103 -0- -0- -0- -0- -0- -0- 1.2E+5 | 2.6E+7
Te-129m -0- -0- -0- -0- -0- -0- 2.8E+5 | 4.7E+6
Cs-134 -0- -0- -0- -0- -0- -0- 2.0E45 | 1.6E+9
Cs-136 -0- -0- -0- -0- -0- -0- 3.5E+4 | 3.6E+7
Cs-137 -0- -0- -0- -0- -0- -0- 1.5E45 | 2.4E+9
Ba-140 -0- -0- -0- -0- -0- -0- 3.0E+5 | 4.9E+46
Ce-141 -0- -0- -0- -0- -0- -0- 8.6E+4 | 3.2E+6
Ce-144 -0- -0- -0- -0- -0- -0- 1.8E+6 | 1.7E+47
I-131 -0- -0- . -0- -0- -0- -0- 2.8E+6 | 4.1E+6
I -132 -0- -0- -0- -0- -0- -0- 2.7E+4 |:2.9E+5
I -133 -0- -0- -0- -0- -0- -0- 5.1E+5 | 5.8E+5
41 -134 -0- -0- - -0- -0- -0- -0- 7.1E43 | 1.1E+45
I -135 -0- -0- -0- -0- -0- -0- 1.1E+5 | 6.0E+5
UN-ID -0- -0- -0- -0- -0- -0- 2.1E+5 | 1,8E+8
Inhalation Pathway, units = EE%?£¥£
2
Food & Ground Pathway, units = ‘!Lb%%$§£é¥£l
$023-0DCM
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TABLE 2-21
. SOUTH YARD FACILITY DOSE PARAMETER R, FOR SECTOR G

Page 3 of 4
Pathway = Sheep (Meat){Shepherd Distance = 2.3 Miles
X/Q = 2.4E-7:sec/m D/Q =9.2E-10 'm?

T - Infant Child: .+ Teen - Adult
.~ | Inhala- { Food & | Inhala- | Food &- | Inhala- | Food. & ' { Inhala- | Food &
Radio- | tion | Ground | tion : -} Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- "1.5E40 -0- 1.2E+0 |- 7.0E40 | 2.1E+0
Cr-51 -0- -0- . =0~ | :5.1E+] -0- 1.0E+2 | 7.9E+1 | 2.6E+4
Mn-54 -0- -0- -0- .| 7.8E+2 -0- 1.4E+3 | 7.7E+3 | 7.6E+46
Co-57 -0- -0- . =0~ | 4.7E+3 -0- 8.1E+3 | 2.0E+3 | 1.9E+6
Co-58 -0- -0- -0- | 9.7E+3 -0- 2.0E+4 | 5.1E+3 | 2.1E+6
Co-60. | -0- -0- . =0~ .:] 3,7E+4 -0- 7.3644 | 3.3e44 | 1.2E48
Sr-89 . =0- -0- -0- .| 5.0E+4 -0- 2.6E+4 | 7.7E+3 | 3.1E+4
Sr-90 -0- -0- -0- - | 1.0E46 -0- B.1E+5 | 5.5E+5 | 1.3E+6
Zr-95 -0- . -0- -0- . |.6.3E+4 -0- 1.1E45 | -9.7E+3 | 1.6E+6
-‘Nb-95 -0- -0- -0- | 2.4E45 -0- 4,545 | 2.8E+3 | 1.6E+6

3 Ru-103 -0- -0- -0- < .| 4.2E45 -0- -7.6E45 2.8E43 | 1.9E46
Te-129m -0- -0- -0-+ | 6.0E+5 -0- 4.5E+5 | 6.4E+3 | 7.6E+5
Cs-134 -0- -0- -0- - | 1.4E45 -0- 1.2E+5 | '4.7E43 | 3.8E+7
Cs-136 -0- -0- -0- ‘BL1E+3 -0- 4.3E43 |-8.1E+2 ‘| B.3E+5
Cs-137 ~0- -0- -0-- 1.3E+5 -0- 9.5E+4 | 3.4E43 | 5.7E+7
Ba-140 -0- -0- -0- 5.1E43 -0- 4.3E+3 | 7.0E43 | 1.2E+5
Ce-141 | -0- -0- -0- - | .1.5E+3 -0- 2.4E+43 | 2.0E+3 | 7.9E+4
Ce-144 - -0- - -0- -0- 1.8E+4 -0- 3.0E+4 | 4.3E44 | 4.3E+5
I -131 -0- -0- -0- ~ | 6.6E+5 |- -0- 4.4E45 | 6.6E+4 -| 7.0E+5
I -132 -0- -0- -0- -0- -0- -0- '6.3E+2 | 6.8E+3
I -133 -0- -0- -0- 11 1.6E42 -0- 8.7E43 | 1.2644 | 1.3E+4
1-134 -0- -0- -0- - -0- -0- -0- 1.6E+42 | 2.5E+3
1 -135 -0- -0- -0- -] 1.1E-18 -0- 6.4E-19 | 2.5E+3 | 1.4E+4
UN-ID -0- -0- -0- -] :1.1E45 -0- 9.5E+4 | 4.8E+3 | 4.2E+6

Inhalation Pathway, units = ‘%%%F

2
Food & Ground Pathway, units = LT )”(c"l'}es";/cyr)
$023-0DCM
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JABLE 2-21
SOUTH YARD. FACILITY DOSE PARAMETER R, FOR SECTOR G

AT Page 4 of 4
Pathway = Deer Consumer/Hunter Distance = 2.9 Miles
X/Q = 1.8E-7 sec/m’ D/Q = 6.4E-10 m™>
- Infant + Child - Teen. .~ Adult
T Inhala- | Food & | Inhala- | Food & ‘| Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion: Ground | tion ]| Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- |. -0- 2.8E+1 -0- | 2.3E+1 | 3.5E+1 | 3.9E+1
Cr-51 -0- -0- -0- ' 5.0E+4 -0- | 1.0E+5 | 3.9E+2 | 3.2E+5
Mn-54 -0- -0- -0- 7.7E45 -0- ‘1.4E+6 | 3.8E+4 | 4.1E+7
Co-57 -0- -0- -0- 4,6E+6 -0- 8.0E+6 | 1.0E+4 | 2.3E+7
Co-58 -0- -0- -0- 9.6E+6 -0- 1.9E+7 | 2.5E+4 | 4.7E+7
Co-60 -0- -0- -0- 3.6E+7 -0- 7.2E+7 | 1.6E+45 | 7.2E+8
Sr-89 -0- -0- -0- 4,9E+7 -0- 2.6E+7 | 3.8E+4 | 3.1E+7
Sr-90 -0- -0- -0- “1.0E+9 -0- 8.0E+8 | 2.76+6 | 1.2E49
Zr-95 -0- . -0- -0- 6.2E+7 -0- 1.1€+8 | 4.8E+4 | 2.0E+8
Nb-95 -0=- -0- - =0- 2.3E+8 -0- 4.5E+8 | 1.4E+4 | B.2E+8
Ru-103 -0- -0- -0- 4,2E+8 -0- 7.5E+8 | 1.4€+4 | 1.3E+9
Te-129m -0- -0- -0- 5.9£48 -0- 4.5E+8 | 3.2E+4 | 6.4E+8
Cs-134 -0- -0- -0- 1.4E+8 -0- 1.2E+8 | 2.3E+4 3.4E48
Cs-136 -0- -0- -0- 5.1E+6 -0- 4.2E+6 | 4.0E+3 | 9.5E+6
Cs-137 -0- -0- -0- 1.3€48 -0- 9.3e+7 | 1.7E+4 | 4.0E+8
Ba-140 -0- -0- -0- 5.0E46 | -0- 4,2E+6 | 3.5E+4 | 7.4E+6
Ce-141 -0- -0- -0- 1.5E+6 -0- 2.4E+6 | 9.9E+3 | 4.2E+6
Ce-144 -0- -0- -0- 1.8E+7 -0- - 2.9E+7 | 2.1E+5 | 4.9E+7
-1 -131 -0- -0- -0- 6.5E+8 -0- 4.3E48 | 3.3E+5 | 5.9E+8
I -132 -0- -0- -0- -0- -0- -0- 3.1E43 | 3.4E+4
I -133 -0- -0- -0- 1.6E+1 -0- 8.6E+0 | 5.9E+4 | 6.7E+4
I -134 -0- -0- -0- -0- -0- -0- 8.2E+2 | 1.2E+4
.1 =135 -0- -0- -0- 1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
‘UN-ID -0- -0- -0- 1.1E+8 -0- 9.4E+7 | 2.4E+4 | 1.4E+8
Inhalation Pathway, units = E%%?£¥5
2
Food & Ground Pathway, units = (m ng?iﬂéyr)

S023-0DCM
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3.0 PROJECTED DOSES

3.1

3.2

Liquid Dose Projection

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

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

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

Gaseous Dose Projection

The methodology used for projecting a gaseous dose over 31 days for
Specification 2.4.1 is as fo)]ows:

1. Determine tﬁe7month1y gamma, beta and organ dose resulting
from releases during the previous twelve months.

2. . Projected dose. = Previous 12 months' dose divided by 12
: for the'gamma,ubeta and organ doses.

S023-0DCM
3-1 Revision 22
08-02-90



3.0 PROJECTED DOSES (Continued)

3.3 JOTAL_DO
SPECIFICATION

3.3.1 The dose or dose commitment to any member of the public, due
. to releases of radioactivity and radiation, from uranium
_.fuel cycle sources shall be limited to Tess 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 consecutive 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 1.2.1.a, 1.2.1.b, 2.2.1.3, 2.2.1.b,
2.3.1.a, or 2.3.1.b in lieu of any other report required by
Specification 6.9.1, prepare and submit a Special Report to
the Director, 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 resulting in violation of 40
CFR 190 has not already been corrected, the Special Report
shall include a request 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.

SURVETLLANCE REQUIREMENTS
.1 Dose Calculations Cumulative dose contributions from liquid

and gaseous effluents shall be determined in accordance with
surveillance 1.2.1.1, 2.2.1.1, and 2.3.1.1.

$023-0DCM
3-2 Revision 32
02-25-99
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3.0 PROJECTED DOSES (Continued)

3.4 TOTAL DOSE CALCULATIONS
3.4.1 "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 twelve
consecutive months. The transportation of radioactive
iy ‘material-is excluded from the dose calculations.

The Annual Total Dose is determined monthly for maximum
- organ-(gas & liquid), whole body (Eas & liguid) and
‘thyroid .(gas & liquid) to verify that the Site total
(Units '1,:2 and 3) is less than or equal to 25 mrem, 25
mrem, and 75 mrem respectively.

‘ .1 'Annual Total Organ.Dose (D, (0))

12 2/3[ . (3-1)
Dm(m==z_'z %mm+nﬁm3+%‘wm]
‘ =1 j=1
where: L .
*NoTE: DH(06) = 0 for bone
**Al1 to be summed over the most recent 12 months.
n .
D, (0G) = K z ,‘C;‘Ek Ry W, (3-2)
i=1
i= gagh isotope in specific organ category
§ = Units 1,2 and 3
1 = months 1 - 12**
K = 3.1688E:2 YEArHU
‘ oo sec-Ci
|
S023-0DCM
3-3 Revision 32
02-25-99
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3.0 PROJECTED DOSES (Continued)
3.4 TOTAL DOSE CALCULATIONS (Continued)

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

n

G

E"uwk |
DJI (OL) =

oli06)*

.2 Annual

‘number of isotopes in the specified organ category

total particulate gas curies released for the
month

controlling location factors from ODCM Table 2-5,
Unit 1 and Table 2-6, Units 2/3, for all pathways

liquid orgaﬁ dose for the specified organ in mrem
for the month. [Reference ODCM Units 2/3 (1-19),
Unit 1 (1-13)]

gﬁgerence 0DCM Unit 1 (2-18), ODCM Units 2/3 (2-

%as organ dose form tritium in mrem for the month.
1

Total Whole Body Dose Dy (WB)

12
D..(WB) = &
101 1o1

where:

ﬂ

—t
n

D, (WBL)

3
o (06)

]}

Dn (v)

D (Direct) =

L 9
(1] ]

2/3
z [Djl("‘BL)* D} (06) + 0.9 D, (v){ +D(DIRECT)
i=1

Units 1, 2 and 3

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

1iquid whole body organ dose in mrem for the whole
month. [Reference ODCM Units 2/3 (1-19), 0DCM
Unit 1 (1-13)]

as organ dose from tritium in mrem for the month.
Refer ODCM Units 2/3 (2-18), ODCM Unit 1 (2-14)]

gamma air dose in mrad for the month.

0.9 converts mrad to mrem.

ERefS;Tnce 0DCM Units 2/3 (2-14), ODCM Unit 1
2-1

n (3-4)
= D(bkgd),

4
¢ ([max[D(beach),] - 1 .0342
- n

q=1

for all TLDs per quarter
for Quarters 1-4
S023-0DCM

3-4 Revision 32
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3.0 PROJECTED DOSES

(Continued)

3.4 TOTAL DOSE CALCULATIONS (Continued)
3.4.1 Annual Total Whole Body Dose D, (WB) .(Continued)

*Direct Radia;ion

The'diréct'fadiétion 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
. i 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,
S "Occupancy Factors at San Onofre Owner
‘Controlled Area Boundaries," dated
October 1, 1991.

.3 Anhggl'Tofal:Thvroid'Dose Dior_(T)

where: .
: J
1

Dy, (0G)

Dy (0L)

Dror(T) = &7 & [bj, (osv)'v + Dy (0L)]

12.- 2/3

=1 §el (3-5)

= Units1,2and3

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

thyroid organ dose from gaseous iodine for the
;- month in:mrem. ‘(from 2-21)

;:ﬁ{Tfhuid.fﬁyrdid organ ‘dose for the month in mrem.
' {?e{ggfnce 0DCM Units 2/3 (1-19), Unit 1 ODCM

. Tt - . LI
AR SR N . LN . -t

S023-0DCM
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4.0 EQUIPMENT

4,1 RADIQACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SPECIFICATION

4.1.1

The radioactive liquid effluent monitoring instrumentation
channels shown in Table 4-1 shall be OPERABLE with their
alarm/trip. setpoints set to ensure that 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 inoperable.

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

c. With less than the minimum number of radioactive liquid
effluent monitoring instrumentation channels OPERABLE 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.

SURVETLLANCE REQUIREMENTS

.1

S023-0DCM

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

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

S023-0DCM
4-1 Revision 36
02-28-01
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A 4-
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
CHANNELS
INSTRUMENT* OPERABLE

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

a. Liquid Radwaste Effluent Line - 2/3RT-7813 1

b. Steam Generator Blowdown Processing System (Neutralization Sump)
Full Flow Condensate Polisher Effluent Line - 2(3)RT-7817

c. Turbine Plant Sumps, Auxiliary Building Sump 1
Com?onent Cooling Water Sumps, Storage Tank Area Sumps

[y

Effluent Line - 2(3)RT-7821
d. Steam Generator (E088) Blowdown Effluent

Line - 2(3)RT-6759 1
e. Steam Generator (E089) Blowdown Effluent

Line - 2(3)RT-6753 1
PROCESS FLOW RATE MEASUREMENT DEVICES
a. Liquid Radwaste Effluent Line 1

b. Steam Generator Blowdown Processing System (Neutralization Sump),
Full Flow Condensatg Polisher Effluent Line

c. Turbine Plant Sumps, Auxiliary Building Sump
Component Cooling Water Sumps, Storage Tank Area Sumps
Effluent Line .
d. Steam Generator (E088) Blowdown Bypass Effluent Line
e. Steam Generator (E089) Blowdown Bypass Effluent Line -

DATA ACQUISITION SYSTEM (CONTROL ROOM ALARM ANNUNCIATION)

[ I

4-2

ACTION

28
29

30

29

29

31

31

31
K}
31
32

5023-0DCH
Revision 34
11-09-99
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[ABLE 4-1
RADIOQACTIVE D EF
MINIMUM
CHANNELS
INSTRUMENT* PERABL ACTION
CONTINUOUS COMPOSITE SAMPLERS
a. Turbine Plant Sump, Auxiliary Building Sumps - 2(3) APC 5887 1 33
b. Blowdown Processing System Neutralization Sump - 2(3) APC 3772 1 33
c. Steam Generator 50883 Blowdown to Bypass,
Steam Generator (E088) Blowdown - 2( f APC 4077 1 33
d. Steam Generdtor‘iEOBQ} Blowdown to Bypass,
Steam Generator (E089) Blowdown - 2(3) APC 4076 1 33
5023-0DCM
4-3 Revision 36

02-28-01




TABLE 4-1 (Continued)
- TABLE ATION

Monitor Recorders are not required for the Operability of the monitor,

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

recorder does not render the monitor inoperable.

ACTION 28 -  With the number of chénneISJOPERABLE 1ess than required by the
. ... . -Minimum Channels OPERABLE requirements, effluent releases may
continue provided that:prior to initiating a release:

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

b.. At 1eé§t;th61tethnically 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. e . ' T

ACTION 29 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided grab samples are analyzed for gross
radioactivity (beta or gamma) at a 1imit of detection of at least
107 microcuries/gram:

a. At léast;ondé‘periB hours when the specific activity of
the secondary coolant is greater than 0.01
microcuries/gram DOSE EQUIVALENT I-131;

b. At least once per 24 hours when the specific activity of
the secondary coolant is less than or equal to 0.01
microcuries/gram DOSE EQUIVALENT 1-131; or

c. Lock closed valve S2(3)1318MU577 and divert flow to T-064
for processing as liquid radwaste.

ACTION 30 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided that, at least once per 12 hours,
grab samples are collected and analyzed within 4 hours of
collection time for gross radioactivity (beta or gamma) at a limit
of detection of at least 107 microcuries/ml or lock closed valve
$2(3)2419MU077 or S2(3)2419MU078 and divert flow to the radwaste
sump for processing as liquid radwaste.

$023-0DCM
4-4 Revision 34
11-09-99
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ACTION 31 -

ACTION 32 -

ACTION 33 -

TABLE 4-1 (Continued)
TABLE NOTATION

With the number of channels OPERABLE less than required by the

Minimum Channels OPERABLE requirement, effluent releases via this
athway may continue provided the process flow rate is estimated at
east 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 INOPERABLE. Perform the compensatory
action for the inoperable gross activity monitor in addition to
this compensatory action. [2(3)RT-7817, 2(3)RT-7821, 2/3RT-7813]

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

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

-a. at least once per 24 hours, not to exceed 30 hours

b. at least once per 12 hours for steam generator when the
specific activity of the secondary coolant is greater than
0.01 microcuries/gram DOSE EQUIVALENT I-131.

S023-0DCM
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JABLE 4-2

RADJOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATIQN

INSTRUMENT **

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

ll

a.
b.

Liquid Radwaste Effluents Line - 2/3RT-7813

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

Turbine Plant Sump, Auxiliary Building Sump, Component
Cooling Water Sumps Storage Tank Area Sumps
Effluent Line - 2(3JRT-782

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

Steam Generator (E089) Blowdown Bypass
Effluent Line - 2(3)RT-6753

PROCESS FLOW RATE MEASUREMENT DEVICES

N e -

Liquid Radwaste Effluent Line

Steam Generator é]owdown Processing System
(Neutralization Sump), Full Flow Condensate Polisher
Effluent Line = . o

Turbine ‘Plant Sump, Auxiliary Building Sump, Component
Cooling Water Sumps, Storage Tank Area Sumps
Effiuent Line

Steém’Genéfator (E088) Blowdown Bypass

jEff{uent Line

Steam Géneratof (5089) Blowdown Bypass
Effluent Line

DATA ACQUISITION SYSTEM (CONTROL ROOM ALARM ANNUNCIATION)

4-6

CHANNEL
~CHECK

D(3)
D(3)

D(3)
0(3)

0(3)

RVEILLANCE RE

SOURCE
CHECK

NA

NA

NA

REMENT
CHANNEL
CHANNELS FUNCTIONAL

CALIBRATION TEST

Y

R(2) o)
R(2) a(1)
R(2) Q1)
R(2) a(1)
R(2) Q1)
R Q
R Q
R Q.
R Q
R Q
NA(Q) Q
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TABLE 4-2

RADJOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL
INSTRUMENT** o N _CHECK_
4, CONTINUOUS COMPOSITE SAMPLERS
a. Turbine Plant Sump, Auxiliary building Sumps -
2(3) APC 5887 D(5)
b. -Blowdown Processing System Neutralization Sump -
2(3) APC 3772 D(5)
c. Steam Generator {EDBB} Blowdown to Bypass,
Steam Generator (E088 Blowdown - 2(3? APC 4077 D(5)
d. Steam Generator $E0893 Blowdown to Bypass,
Steam Generator (E089) Blowdown - 2(3) APC 4076 0(5)

4-7

SOURCE CHANNELS
CHECK CALIBRATION

N/A R
N/A R
N/A R
“N/A R

CHANNEL
FUNCTIONAL

TEST

S023-00CM
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TABLE 4-2  (Continued)
"TABLE NOTATION -

**  Monitor Recorders are not required for the Operability of the monitor,
providing ‘the inoperable recorder does not cause the monitor to become
-~ inoperable (i.e., feedback si?naI);‘As<long as the monitor has indication,
alarm capability (if applicable), proper res?onse (based on surveillance
requirements) and isolation function (if applicable), the loss of the
. recorder does not render the monitor inoperable.

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate verification of effluent
path isolation actuation signal, automatic pathway isolationt, and Control
Room alarm annunciation if any of the following conditions exist:

1. Instrument indicates measured levels above the alarm/trip setpoint.
2. Circuit failure. .. - 1. . : ;

t Automatic pathway'isolatibh”isftestgd on a once per refueling period.

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

If the instrﬁment controls are not in thé operate mode, procedures shall
require that the channel be declared.inoperable.

(2) 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.

(3) CHANNEL CHECK shall consist of qefifying 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.

(4) The Data Acquisition System (DAS) software and hardware do not require
Channel Calibration. The DAS software is quality affecting and controlled by
the site Software Modification Request process under procedure S0123-V-4.71,
Software Development and;Maintenance. The DAS hardware is installed plant
equipment.and controlled by the site design change process utilizing
procedure S0123-XXIX-2.10, Design-Change Process or. S0123-XX1V-10.21, Field
Change Notice (FCN) and Field Interim Design Change Notice (FIDCN).

(5) CHANNEL CHECK shall consist of verifying compositor switch positions and

installed counter setting, and comparing integrator readings to sample volume
collected.

S023-0DCM
4-8 Revision 36
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4.0 EQUIPMENT
4.2 RADIOACT ASEQUS EFFLUENT MONITORING INSTRUMENTATION
SPECTFICATION

4.2.1 The radioactive. gaseous effluent monitoring
instrumentation channels shown.in Table 4-3 shall be
OPERABLE with their alarm/trip setpoints set to ensure
that the limits of Specification 2.1.1 are not exceeded.
The alarm/trip setpoints of these channels shall be
determined in accordance with ODCM.

APPLICABILITY: At all times
ACTION: '

a. With a radioactive gaseous effluent monitoring
instrumentation channel alarm/trip setpoint 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 inoperable. ’ ‘

b. With less than the minimum number of radiocactive gaseous
effluent monitoring instrumentation channels OPERABLE,
take the ACTION shown in Table.4-3. Exert best efforts to
return the instrument to OPERABLE status within 30 days
and, additionally, if the inoperable instrument(s) remain
inoperable for greater than 30 days, explain in the next
Annual Radioactive Effluent Release Report why the

. inoperability was not corrected in a timely manner.

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

SURVEILLANCE REQUIREMENTS

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

5023-0DCM
4-9 Revision 36
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TABLE 4-3

RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS
OPERABLE

INSTRUMENT ***
WASTE GAS HOLDUP SYSTEM

a.

b.

Noble Gas Activity Monitor - Providing Alarm and Automatic
Termination of Release - 2/3RT-7808, or 3RT-7865-1
Process Flow Rate Monitoring Device

CONDENSER EVACUATION SYSTEM

a.
b.
c.
d.

€.

Noble Gas Activity Monitor - 2(3)RT-7818, or 2(3)RT-7870-1
Iodine Sampler

Particulate Sampler

Associated P&I Sample Flow Measuring Device

Process Flow Rate Monitoring Device

PLANT VENT STACK

a0 o ]

Noble Gas ‘Activity Monitor - 2/3RT-7808, or

- 2RT-7865-1 and 3RT-7865-1

Iodine Sampler: -~ = .

Particulate Sampler: o : -
Associated P&I Sample Flow Measuring Device

Process Flow Rate Monitoring Device - 2/3RT-7808, or
2RT-7865-1 and 3RT-7865-1 :

CONTAINMENT PURGE SYSTEM

da.

o a0 o

Noble Gas Activity Monitor - Providing Alarm and Automatic
Termination of Release - 2(3)RT-7828, or 2(3)RT-7865-1
Iodine Sampler -

Particulate Sampler

Associated P&I Sample Flow Measuring Device

Process Flow Rate Monitoring Device

DATA-ACQUISITION SYSTEM (CONTROL ROOM ALARM ANNUNCIATION)

4-10
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APPLICABILITY CTION

35
36

37
40
40
36
36

37

40
36

36

38
40
40
36
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INSTRUMENT ***

IABLE 4-3 (Continged)

RADIOACTIVE GA S_EFFLUENT MONITORING INSTRUMENTATION
MINIMUM CHANNELS

QPERABLE

SOUTH YARD FACILITY (SYF) WORK AREA

mTanhon
s o o o =

Particulate Activity Monitor - SYFRT-7904

.Jodine Sampler
Particulate Sampler

Associated P&l Sample Flow Measuring Device

Process Flow Rate Monitoring Device

SOUTH YARD FACILITY (SYF) DECONTAMINATION UNIT

o oo
e &« o o o

Particulate Activity Monitor - SYFRT-7905
Iodine Sampler

Particulate Sampler

Associated P&I Sample Flow Measuring Device
Process Flow Rate Monitoring Device

SOUTH YARD FACILITY DATA ACQUISITION SYSTEM OR DATALINK TO MAIN DAS

4-11

Pt Pt fred (et b

— (S ) Sy S I

APPLICABILITY

* % ¥ % ¥

* % ¥ ¥ %

%

ACTION

40
40
40
41
41

40
40
40
41
41

43
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TABLE 4- Continued
TABLE NOTATION

* At all times. ,
**  MODES 1-4 with any main'steah3i561ation valve and/or any main steam
isolating bypass valve not fully closed. '
***  Monitor Recorders are not required for the Operability of the monitor,
- providing -the inoperable recorder does not cause the monitor to become
“inoperable (i.e., feedback signal). As long as the monitor has indication,
. alarm_capability (if applicabie), proper res?onse (based on surveillance
requirements) and isolation function (if applicable), the loss of the
recorder does not render the monitor inoperable.

(1)  2(3)RT-7818 is not equipped fbjﬁonitor"procéss flow. If another means of
' Xg?}aauggsly monitoring process flow is not available, then comply with

(2) Deleted.

(3) " Due to unequal mixing in the Plant Vent Stack, both 2RT-7865-1 and
3RT-7865-1 are required to.be operable when 2/3RT-7808‘is inoperable.

ACTION 35 - With the number of ‘channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, the contents of the tank(s) may be
-re}eased,to the environment provided that prior to initiating the
release: . -

a. At least two id&epeﬁdent.samples of the tank's contents are
analyzed, and

b. At least two technically .qualified members of the Facility Staff
independently verify the release rate calculations and discharge
valve lineup;

Otherwise, sﬁspend releases of radioactive effluents via this pathway.

5023-0DCM
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TABLE 4-3 (Continued)
TABLE NOTAT

ACTION 36 - With the number of channels OPERABLE less than required by the Minimum

ACTION 37

ACTION 38

ACTION 40

ACTION 41

ACTION 42

ACTION 43 -

Channels OPERABLE requirement, effluent releases via this 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 after a change that affects process flow
has been completed. System design characteristics may be used
to estimate process flow. =

b. The particulate and iodine (P&I) sample flow rate is estimated
or verified at least once per 12 hours during.actual releases.

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue provided grab samples are taken at least once per 12 hours
and these samples are analyzed for gross activity within 24 hours.

_Hfth the hdmbér of channels OPERABLE less than required by the Minimum

Channels OPERABLE requirement, immediately suspend PURGING of
radioactive effluents via this pathway.

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via the effected
pathway may continue provided samples.are continuously collected with
auxiliary sampling equipment as required in Table 2-1.

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue provided: :

a. The process flow rate is estimated at least once per 12 hours
during times of building occupation. System design
characteristics may be used to estimate flow.

b. The particulate and iodine (P&I) sample flow rate is estimated
at least once per 12 hours during times of building occupation.

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

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue Rrovided the monitor is verified OPERABLE by performing a
channel check at least once per 12 hours during times of building
occupation.

S023-0DCM
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TABLE 4-4
RADIQACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS ‘
CHANNEL MODE FOR WHICH
CHANNEL SOURCE CHANNELS FUNCTIONAL SURVEILLANCE
INSTRUMENT*** CHECK CHECK CALIBRATION TEST IS REQUIRED
WASTE GAS HOLOUP SYSTEM
a. . Noble Gas Activity Monitor -
... Providing Alarm and Automatic
Termination of Release -
2/3RT-7808, 3RT-7865-1 P p R(3) Q(1) *
b. Process Flow Rate Monitoring
Device : P NA R qQ *
CONDENSER:EVACUATION‘SYSTEM
a;  Noble Gas:Activity Monitor - :
2(3)RT-7818, 2(3)RT-7870-1 D M R(3) Q(2)" **
b. Iodine Sampler 7 -~ - W NA NA NA >k
c. Particulate.SamYler W NA NA NA *k
d. Associated Sample Flow ¢
Measuring Device D NA R Q **
e: Process Flow Rate Monitoring
Device (2(3)RT-7870-1) D NA R Q *x
. $023-0DCM
4-14 Revision 26
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5.

RADIOACTIVE GASEQUS EFFLUENT MONITOR]NG fﬂSTBUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT ***
PLANT VENT STACK

a.

Noble Gas Activity Monitor -
2/3RT-7808, 2RT-7865-1,
3RT-7865-1

Iodine Sampler

Particulate Sampler
Associated Sample Flow
Measuring Device

Process Flow Rate Monitoring
Device

CONTAINMENT PURGE SYSTEM

Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release -
2(3)RT-7828, 2(3)RT-7865-1
Iodine Sampler

Particulate Sampler

Process: Flow Rate Monitoring
Device

Associated Sample Flow
Measuring Device

DATA ACQUISITION SYSTEM
(CONTROL ROOM ALARM ANNUNCIATION)

JABLE 4-4 (Continued)

CHANNEL
CHECK

O O ==X

< o ETEC

SOURCE
CHECK

NA -
NA

NA
NA

P(4)
NA
NA
NA
NA

NA

4-15

CHANNELS
CALIBRATION

R(3)

NA
NA
R

R

R(3)
NA
NA

NA(8)

CHANNEL
FUNCTIONAL

—TEST

Q(2)

NA
NA

Q
Q

q(1)
NA
NA

MODE FOR WHICH
SURVEILLANCE

IS REQUIRED

S023-0DCM
Revision 34
11-09-99




WOao-£20s

NA(8)

TABLE 4-4 (Continued) - 5
RADIOACTIVE GASEQUS EFFLUENT MONITORING IN§TRuMENTATIQN SURVEILLANCE REQUIREMENTS
e : CHANNEL
CHANNEL ~  SOURCE ..  CHANNELS . FUNCTIONAL
INSTRUMENT *** _ _ CHECK CHECK = _CALIBRATION TEST
6.  SOUTH YARD FACILITY (SYF) WORK AREA ) - -
a. Particulate Activity Monitor - D M R(3) Q(7)
SYFRT-7904 :
b. Iodine Sampler W "NA . NA -NA
c. Particulate Sampler W NA NA NA
d. Process Flow Rate Monitoring : .
Device ' D(5) NA R Q
e. Associated Sample Flow Measuring
Device D(5) NA R Q
7. SOUTH YARD FACILIfY (SYF) DECONTAMINATION UNIT i .
a.  Particulate Act1vity Monitor - D M  R(3) on
SYFRT-7905 = - ' ' -
b. Iodine Sampler i W NA “NA NA
c. Particulate Sampler. W: - NA NA NA
d. Process Flow Rate Monitoring o ‘
Device S D(6) NA R Q
e. Associated Sample F]ow Measur1ng
Device 0(6) NA R Q
8. SOUTH YARD FACILITY ACQUISITION SYSTEM -
OR DATA LINK TO MAIN DAS ) D ) NA - Q

MODE FOR WHICH
SURVEILLANCE

I

REQUIRED

NOTE: For 6 and 7, surveillance requirements to take effect upon DCP A-7022.00SC turnover of these instruments.

4-16
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TABLE 4-4 (Continued)
TABLE NOTATION

At all times.

Modes 1-4.with any main steam isolation valve and/or any main steam
isolating bypass valve not fully closed.

Monitor Recorders are not required for the Operability of the monitor,
providing the inoperable recorder does not cause the monitor to become
inoperable (i.e., feedback signal). As long as the monitor has indication,
alarm capability (if applicable), proper res?onse (based on surveillance
requirements) and isolation function (if applicable), the loss of the
recarder does not render the monitor inoperable.

The CHANNEL FUNCTIONAL TEST shall also demonstrate verification of effluent
path isolation actuation signal, automatic pathway isolationt, and Control
Room alarm annunciation if any of the following conditions exist:

1. Instrument indicates measured levels above the alarm/trip'setpoint.
2.  Circuit failure.

1 Automatic pathway isolation is tested on a once per refueling interval.

T The main containment purge isolation valves are required to be tested: in
Mode 5 prior to performing initial core alterations. Containment purge
valves are not required to be tested for automatic isolation in the event of
a mid-cycle outage.

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

If the instrument controls are not set.in the operate mode, procedures shall
call for declaring the channel inoperable.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exist:#

1. Instrument indicates measured levels above the alarm setpoint.
2. Circuit failure. .

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

If the instrument controls are not set in the operate mode, procedures shall
call for declaring the channel inoperable.

$023-0DCM
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(3)

(4)
(5)
(6)

(7)

(8)

S023-0DCM

TABLE 4-4 (Continued) - . -
TABLE NOTATION _(Continued)

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 suﬁpliers 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.

Prior to each release and at least once per month.
Daily checks only required during times of building occupation.

CHANNEL CHECK required by Health Physics daily for each day that the CO,
Decontamination Unit is used.

The CHANNEL FUNCTIONAL TEST shall also demonstrate verification of effluent
path isolation actuation signal, if any of the following conditions exist:

1. Instrument indicates measured levels above the alarm/trip setpoint.
2. Circuit failure. -

Automatic pathway isolation is tested on a once per 24 month interval.

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

The Data Acquisition System (DAS) software and hardware do not require
Channel Calibration. The DAS software is quality affecting and controlied by
the site Software Modification Request process under procedure S0123-V-4.71,
Software Development and Maintenance. The DAS hardware is installed plant
equipment and controlled by the site design change process utilizing
procedure S0123-XXIX-2.10, Design Change Process or S0123-XX1V-10.21, Field
Change Notice (FCN) and Field Interim Design Change Notice (FIDCN).

S023-0DCM
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4.3 OPERABILITY OF RADIOACTIVE WASTE EQUIPMENT

The flow diagﬁams 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. '
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FIGURE 4-5 SONGS 2 & 3 RADIOACTIVE LIQUID WASTE TREATMENT SYSTEMS
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FIGURE 4-6 SONGS 2 & 3 RADIOACTIVE GASEOUS WASTE TREATMENT SYSTEMS

<~~~~~ ATHOSPHERE

|
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FIGURE 4-7 SOLID WASTE HANDLING
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5.0 RADIOLOGICAL 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
applicable 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 Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the
Commission, in the Annual Radiological Environmental
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.

b. Should the level of radioactivity in an environmental
sampling medium exceed the reporting levels of Table 5-2
when averaged over any calendar quarter, in lieu of any
other report required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the
Commission, within 30 days from the end of the affected .
calendar quarter a Report pursuant to 10 CFR 50.73. When
more than one of the radionuclides in Tabhle 5-2 are
detected in the sampling medium, this report shall be
submitted if:

concentration ;1) + concentration (2 +...21.0
limit level (1 limit level (2

c. 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?.

S023-0DCM
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
ACTION: (Continued) - '

d.

With fresh lTeafy 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
Technical Specification 5.7.1, submit in the next Annual
Radioactive Effluent Release Report documentation for a
change in the ODCM including a revised figure(s) and table
for the.0DCM reflecting the new location(s) with
supporting information identifying the cause of the
unavailability of samples and justifying the selection of
the new location(s) for obtaining samples.

SURVEILLANCE REQUIREMENTS

.1 The radiological:environmental monitoring samples shall be
collected pursuant to Table 5-1 from the locations given in
Table 5-4 and Figures 5-1 through 5-5 and shall be analyzed:
pursuant to the requirements of Tables 5-1 and 5-3. . L

S023-0DCM
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Exposure Pathway Number of Samples

1.

2.

AIRBORNE
Radioiodine
and
Particulates

DIRECT
RADIATION®

and Sam Locations®

Samples from at least 5 locations

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

1 sample from the vicinity of a
community having the the highest
calculated annual average ground-
level D/Q.

1 sample from a control location
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 rin? 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.

TABLE 5-1
ON MONITORING PROGRA

Samgling add.
1 0

Continuous operation of
sampler with sample

collection as required-
by dust loading, but at
least once per 7 days.®

At least once per
92 days.

5-3

Tvype and Fr f ]

Radiojodine cartridge. Analyze
at least once per 7 days for
I-131. -Particulate sampler.
Analyze for gross: beta
radioactivity >-24 hours
following filter change.
Perform gamma isotopic® 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. B

$023-00CH
Revision 21
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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 Gamma isotopic analysis of each
month and composited’ monthly sample. Tritium analysis
quarterly of composite sample at least once
per 92 days.
b. Drinking? 2 locations Monthly at each Gamma isotopic and tritium
location. _ analyses of each sample.
¢c. Sediment 4 locations At least once per' Gamma isotopic analysis of each
from 184 days. sample.
Shoreline -
d. Ocean 5 locations At Teast once per ~  Gamma isbtopitfahalySi§:of each
;.7 Bottom . . 184 days. sample.’ o
Sediments
S023-0DCM
5-4 Revision 32
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Exposure Pathway
and/or Sample

4. INGESTION

JABLE 5-1 (Continued)

RADIOLOGICAL

Number of Samples
and Sample tocations'

a. Nonmigratory 3 locations

Marine
Animals

b. Local Crops

2 locations

VIRONMENTAL MONITORING PROGRA

Sampling and
ollection Frequency®

One sample in season,
or at least once per
184 days if not
seasonal, One sample
of each of the follow-
ing 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.

Representative
vegetables, normally
1 leafy and 1 fleshy
collected at harvest
time. At least 2
vegetables collected
semiannually from
each location.

9-5

Type and Frequency of Analyses

Gamma isotopic amalysis on
edible portions.

Gamma isotopic analysis on edible
portions semiannually and I-131
analysis for leafy crops.

o
5023-0DCM
Revision 21
02-15-90
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TABLE 5-1 (Continued)

TABLE_KOTATION

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

Gamma -isotopic qnalyst means the identificatién and quantifiéatfon of gamma-emitting radionuclides that may
be attributable to the effluents from the facility. o : : : ST

Thevbu;pose 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.

Canisters for the collection of radioiodine in air are subject to channeling. These devices should be
gaggfu]ly checked before operation in the field or several should be mounted in series to prevent loss of
iodine.

Regulatory Guide 4.13 provides minimum 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 ﬁurpose of this table, a thermoluminescent dosimeter may be considered to be one phosphor
and two or more phosphors-in a packet may be considered as- two or more dosimeters. Film badges should not be
used for measuring direct radiation.

Composite ééhples should be collected with equipment (or equivéfent) which is capable of collecting an aliquot
at time intervals which are very short (e.g., hourly) relative to the compositing period (e.g., monthly).

No drinking water pathway exists at SONGS.

S023-0DCM
5-6 Revision 32
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TABLE 5-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES
Reporting Levels

Airborne
Particulate
Water or Gases Marine Animals Local Crops
Analysis (pCi/1) (pCi /m’) (pCi/Kg, wet)  (pCi/Kg, wet)
H-3 2 x 10'®
Mn-54 1 x 10° 3 x 10
Fe-59 - 4 x 10? 1 x 10
Co-58 1 x 10° 3 x 10*
Co-60 3 x 10° 1 x 10°
Zn-65 3 x 10¢ 2 x 10
Zr-95, Nb-95 4 x 10
1-131 20 0.9 1 x 102
Cs-134 30 10 1x 10° 1 x 10°
Cs-137 50 20 2 x 10° 2 x 10°
Ba-140, La-140 2 x 107

(a) For drinking water samples. This is 40 CFR Part 141 value. If no drinking water pathway exists, a

(b) value of 30,000 pCi/1 ma% be used.
If no drinking water pathway exists, a value of 20 pCi/1 may be used.

S023-00CM
5-7 Revision 30
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TABLE 5-3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®
MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)®

Airborne
5 Water Pi;flﬁﬁl;fe Marine Animals Local Crops Sed&ment
Analysis (pCi/1) -~ (pCi/m®) (pCi/Kg, wet) (pCi/Kg, wet) (pCi/Xg, dry)
gross beta- 4 1 x 10
W3 20009
En-sa 15 130
Fe59 . 30. 260
Co-s8, 60 15 130
S fn-ssf?iF: ;fﬁ.:soi; - 260
Tregs, No-95 5 | |
1-131 e 7yt 60
Cs-134 - 15 5 x 10 130 60 150
o Csel37 18 6 x 102 150 'y 180
Ba-140, La-140 15 | |

5-8
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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 s,
EeVe2.22x10°%«Yeexp (-2at)

LLD =

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

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

E is the counting efficiency (as counts per transformation),
Y is the sample size (in units of mass or volume),

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

Y is the fractional radiochemical yield (when applicable),

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

at is the elapsed time between midpoint of sample collection or end
of the collection period and time of counting (for environmental
samples, not plant effluents ).

The value of s, 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.*

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

élg HASL Procedures Manual, HASL-300 (revised annually).
2) Currie, L. A., "Limits for Qualitative Detection and Quantitative
?nggTination - Application to Radiochemistry" Anal. Chem. 40, 586-93

S$023-0DCM
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TJABLE 5-3  (Continued)
TABLE NOTATION

b. If no drinking water pathway exists, a value of 3000 pCf/l may be used.

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

d.‘ If no drinking water pafhﬂay‘exiéts, a value of 15 pCi/1 may be used.

S023-0DCM
5-10 Revision 30
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

5.2 LAND U SuS
SPECIFICATION

5.2.1 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 Technical Specification 5.7.1, identify
the new locations in the next Annual Radioactive Effluent
Release Report.

b. With the land use census identifying a location(s) that
yields a calculated dose or dose commitment (via the same
exposure Kathway) 20 percent greater than at a location
from whic samgles are currently being obtained in
accordance with Specification 5.1, 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 Technical Specification 5.7.1,
submit in the next Annual Radioactive Effluent Release
Report documentation for a change in the ODCM including a
revised figure(s) and table(s) for the ODCM reflecting the
new location(s) with information supporting the change in
sampling locations.

SURVETLLANCE REQUIREMENTS

.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 leaf vegetation sampling may be performed at the site boundary in the
direction sector with the highest D/Q in lieu of the garden census.

' 5023-0DCM
5-11 Revision 31
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
5.3 INTERLABORATORY COMPARISON PROGRAM
SPECIFICATION

5 3 1 Ana]yses sha]] be performed on radicactive materials
- supplied as'part of an Interlaboratory Comparison Program
that compl1es w1th Regulatory Guide 4.15.
APPLICABILITY- At a11 t1mes

: ACTION:

a. 7 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

‘SURVE LLANCE ‘RE UIREMENTS

1 A summary -of the results obta1ned 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).

S023-0DCM
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING - (Continued) -
5.4 ANNUAL RADIQLOG NVIRONMENTAL OPERATING REPORT*

5.4.1 The annual radiological environmental operating reports
shall include summaries, interpretations, and an analysis
of trends of the results of the radiological environmental
surveillance activities for the report period, including a
comparison with preoperational- studies, operational
controls (as appropriate), and previous environmental
surveillance reports and an-assessment of the observed
impacts of the plant operation on the environment. The
reports shall also include the results of land use censuses
required by Section 5.2. If harmful effects or evidence of
irreversible damage are detected by the monitoring, the
report shall provide an analysis of the probiem and a
planned course of action to alleviate the problem.

The annual radiological environmental operating reports
shall include summarized and tabulated results in the
Radiological Assessment Branch Technical Position,

Revision 1, November 1979 of. all radiological environmental
samples taken during-the report period. 1In the event that
some 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 as soon as possible in a supplementary
report.

The reports shall also include the following: a summary
description of the radiological environmental monitoring
program; a map of all sampling locations keyed to a table
giving distances and directions from the mid-point of
reactor Units 2 and 3; and the results of licensee
participation in the Interlaboratory Comparison Program,
required by Section 5.3.

*

A single submittal may be made for a multiple unit station, combining those
sections that are common to all units at the station.

5023-0DCM
5-13 Revision 32
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
5.5 SAMPLE LOCATIONS

The Radiological Environmental Monitoring Sample Locations are

" jdentified in Figures 5-1 through 5-5. These sample locations are
described in Table 5-4 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. . o

S023-0DCM
5-14 Revision 36
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Page 1 of 6
TABLE 5-4

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

T | DISTANCE* :
TYPE OF SAMPLE. AND SAMPLING LOCATION*** . : (miles) DIRECTION*
Divect Radiation :

1 City of San Clemente (Former SDG&E Offices) 5.7 NW
2 Camp San Mateo (MCB, Camp Pendleton) 3.5 N

3 Camp San Onofre (MCB, Camp Pendleton) 2.6 NE
4 Camp Horno (MCB, Camp Pendleton) 4.5 E

6 01d Route 101 (East-Southeast) 3.0 ESE
8 Noncommissioned Officers® Beach Club 1.4 NW
10 Bluff (Adjacent to PIC #1) 0.7 WNW
11 Former Visitors' Center 0.4** NW
12 South Edge of Switchyard 0.2** E
13 Southeast Site boundary (Bluff) 0.4** ESE
15 Southeast Site -Boundary (Office Building) 0.1** SSE
16 East Southeast Site Boundary 0.4** ESE
17 Transit Dose - -
18 Transit Dose - -
19 San Clemente Highlands 5. NNW
22 Former U.S. Coast Guard Station - San Mateo Point 2.7 WNW
23 Samaritan Hospital, San Clemente 8.1 NW

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

** Distances are within the Units 2 and 3 Site Boundary (0.4 mile in all
sectors) and not required by Technical Specification.

*** MCB - Marine Corps Base PIC - Pressurized Ion Chamber

S023-00CM
5-15 Revision 32
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Page 2 of 6
TABLE 5-4
~ RADIOLOGICAL ENVIRONMENTAL MONITORING 'SAMPLE LOCATIONS
DISTANCE*

TYPE OF SAMPLE AND SAMPLING LOCATIOQN*** (miles) . DIRECTION*
Direct Radiation ‘(Continued)

31 Aurora Park-Mission Viejo 18.6 NNW

33 Camp Talega (MCB, Camp Pendleton) 5.7 N

34 San Onofre School (MCB, Camp Pendleton) 1.9 NW

35' Range 312 (MCB, Camp Pendleton) 4.7 NNE
36 Range 208C (MCB, Camp Pendleton) 4.2 NE

38 San Onofre State Beach Park 3.3 SE

40 SCE Training Center - Mesa (Adjacent to PIC #3) 0.7 NNW

41 01d Route 101 - East 0.3** E

44 Fallbrook Fire Station | 17.7 E

46  San Onofre State Beach Park , 0.9 SE

47 Camp Las Flores (MCB, Camp Pendleton) 8.6 SE

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

3 midpoint. Direction is determined from degrees true north.
** Distances are within the Units 2 and 3 Site Boundary (0.4 mile in all
sectors) and not required by Technical. Specification.
*k%k

S023-0DCM
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MCB - Marine Corps Base  PIC - Pressurized Ion Chamber
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Page 3 of 6
TABLE 5-4

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

DISTANCE*

TYPE OF SAMPLE AND SAMPLING LOCATIOQN*** - (miles) DIRECTION*
Direct Radiation (Continued)
43 Camp Chappo (MCB, Camp Pendleton) 12.8 ESE
50 Oceanside Fire Station (CONTROL) 15.6 SE
53 San Diego County Operations Center 44.3 SE
54  Escondido Fire Station 31.8 ESE
85 San Onofre State Beach (Unit 1, West) 0.2** W
56 San Onofre State Beach (Unit 1, West) , 0.2%* W
57 San Onofre State Beach (Unit 2) o 0.1%* WSW
58 San Onofre State Beach (Unit 3) 0.1%* S
59  SONGS Meteorological Tower 0.3** WNW
60 Transit Control Storage Area - -
61 Mesa - East Boundary (Adjacent to PIC #4) 0.7 N
62 MCB - Camp Pendleton (Adjacent to PIC #5) 0.6 NNE
63 MCB - Camp Pendleton (Adjacent to PIC #6) 0.6 NE
64 MCB - Camp Pendleton (Adjacent to PIC #7) 0.6 ENE
65 MCB - Camp Pendleton (Adjacent to PIC #8) 0.7 E
66 San Onofre State Beach (Adjacent to PIC #9) 0.6 ESE
67 Former SONGS Evaporation Pond (Adjacent to PIC #2) 0.6 NW
68 Range 210C (MCB, Camp Pendleton) 4.3 ENE
73  South Yard Facility 0.4** ESE

Transit Control A - -

Transit control B - -

Fader (Co-Located with TLD # 54)**** 31.8 ESE
74  Oceanside City Hall (Backup CONTROL) 15.6 SE
75 Gate 25 MCB 4,6 SE
76  El Camino Real Mobil Station 4.6 NW
77  Area 62 Heavy 1ift pad 4.3 N
78 Sheep Valley 4.4 ESE

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

** Distances are within the Units 2 and 3 Site Boundary (0.4 mile in all
sectors) and not required by Technical Specification.

*k*  MCB - Marine‘Corps Base PIC - Pressurized lon Chamber

**** For fading correction due to significant increase in temperature.
5023-0DCM
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Page 4 of 6
" -7 TABLE_5-4
RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS
, DISTANCE*
JYPE QF SAMPLE AND SAMPLING LOCATION o (miles) DIRECTION*
Airborne :
1 - City of San Clemente (City Hall) - 5.1 NW
7 - AWS Roof - 0.18** NW
9 State Beach Park 0.6 ESE
10 Bluff 0.7 WNW
11  Mesa EOQF - 0.7 : NNW
12  Former SONGS 'Evaporation Pond E 0.6 NW
13  Marine Corps Base (Camp Pendleton East) 0.7 E
14 Mesa Medical, Facility 0.7 NNW
15 Oceanside City Hall (CONTROL) : . 15.6 SE
Soil Samples'
1 Camp San Onofre ' - 2.6 NE
2 0ld Route 101 - (East Southeast) ' 3.0 - ESE
3 . Basilone Road/1-5 Freeway Offramp 2.0 © NW
5 Former Visitor's Center 0.4%* NW
6 Oceanside (CONTROL) 16.0 SE
Ocean Water
A Station Discharge Qutfall - Unit 1 0.6 SH
B Outfall - Unit 2 1.5 SW
C OQutfall - Unit 3 . : 1.2 SSW
D  Newport Beach (CONTROL) . CoL 30.0 - NW

Distance (miles) and D1rectlon (sector) are measured relat1ve to Un1ts 2 and
3 midpoint. Direction is.determined from degrees true north. ,

** Distances are within the Units 2 and 3 Site boundary (0.4 mile in all
sectors) and not required by Technical Specification.

Soil Samples are not required by Technical Specifications.

S023-0DCM
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Page 5 of 6

TABLE 5-4
- RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS
R DISTANCE*
TYPE OF SAMPLE _AND-  SAMPLING LOCATION o _(miles) DIRECTION*
Drinking Water
4 Camp Pendleton Drinking Water Reservoir 2.2 NNW
5 Oceanside City Hall (new CONTROL) 15.6 SE
Shoreline Sediment (Beach Sand)
1 San Onofre State Beach (Southeast) 0.6 SE
2 San Onofre Surfing Beach - 0.8 WNW
3 San Onofre State Beach (Southeast) 3.5 SE
4 Newport Beach (North End) (CONTROL) 29.2 NW
Local Crops
1 San Clemente Ranch (San Mateo Canyon) 2.6 NW
2 Oceanside (CONTROL)** "~ 15 to 25 SE to ESE
4  San Clemente Resident w/Garden 4.4 NW
6  SONGS Garden 0.4 NNW |F

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

** Contro]l location should be in Section G or F, 15 to 25 miles from site. The
control location will be selected based on sample availability. The exact

Aocatzon shall be noted in the Annual Radiological Environmental Operating
eport.
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TABLE 5-4
RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS
- G ~ 'DISTANCE*

TYPE OF SAMPLE AND SAMPLING LOCATION (miles) DIRECTION*
Non-Migratory Marine Animals " - .
A Unit 1 Outfall o L 0.9 WSW
B Units 2 and 3 Outfall 1.5  SSH
C Laguna Beach (CONTROL) . : ‘ 18.2 ' NW
Kelp!
A San Onofre Kelp Bed 1.5 S
B San Mateo Kelp Bed " 3.8 - WNW
c Barn Kelp Bed 6.3 SSE
D  DELETED
E  Salt Creek (CONTROL) ' " 11 to 13 WNW to NW
Ocean Bottom Sediments
A DELETED
B Unit 1 Outfall 0.8 SSW
C Unit 2 Outfall 1.6 SW
D  Unit 3 Qutfall 1.2 SSH
E Laguna Beach (CONTROL) 18.2 NW
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.

t  Kelp Samples are not required by Technical Specifications.
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' YABLE 5-5
PIC - RADIOLOGICAL ERVIRONMENTAL MONITORING LOCATIONS

PRESSURIZED ION CHAMBERS (Ezgiges)* MeteB§STANCE*miles DIRECTION/SECTOR*
S1  San Onofre Beach 298° 1070 0.7 WNW P
52  SONGS Former Evap. Pnd 313° 890 0.6 ‘ NW Q
53  Japanese Mesa 340° 1150 0.7 NNW R
S4 MCB - Camp Pendleton 3° 1120 0.7 N A
S5 MCB - Camp Pendleton  19° 1050 0.6 NNE B
S6 MCB - Camp Pendleton 46° 940 0.6 NE ¢
S7 MCB - Camp Pendleton 70° 870 0.6 ENE D
S8 MCB - Camp Pendleton 98° 1120 0.7 E E
39 San Onofre State Beach 121° 940 0.6 ESE F

* Distance (meters/miles) and Direction (sector) are measured relative to
Un\%g 2 and 3 midpoint. Theta direction is determined from degrees true
north.
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- TABLE. 5-6

EESECTOR AND DIRECTION DESIGNATION FOR RADIOLOGICAL
- ENVIRDNHEHTAL HONITORING SAMPLE LOCATION MAP

DEGREES TRUE NORTH

FROM _SONGS 2 AND 3 MID- POINT _ NO“ENCLATURE

Sector - Center Sector | 22.5°
Limit _Line Limit S0 Sector* Direction
348.75 0 & 360 .25 . ' A N
11.25 22.5 33.75 B NNE
33.75 45.0 56.25 c 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 SSHW
213.75 225.0 236.25 L W
236.25 247.5 - 258.75 M WSH
258.75 270.0 | 281.25 N W
281.25 292.5 303.75 P W
303.75 315.0 326.25 Q NW
326.25 337.5 348.757 R NN

*

5023 -0DCM

Distance (miles) and Direction (sector) are measured relative to

Units 2 and 3 midpoint.

Direct1on is determlned from degrees true North
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6.0 ADMINISTRATIVE

6.1

DEFINITIONS

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

ACTION

6.1.1 - ACTION shali be:thét~part of a specification which
- prescribes.remedial measures required under designated
,conditions‘~~ S

CHANNEL CALIBRATION

6.1.2 A CHANNEL CALIBRATION shall be the adjustment, as
necessary, ‘of the channel output such that it responds
vwith 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,
overla?ping or total channel steps such that the entire

channel is calibrated.
CHANNEL CHECK o
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 OPERABILITY, inciuding alarm and/or trip

functions. .- - -

b. Bistable channels - the injection of a simulated
signal into the sensor to verify OPERABILITY,
including alarm and/or trip functions.

c. Digital computer channels - the exercising of the
digital computer hardware using diagnostic programs
and the injection of simulated process data into the
channel to verify OPERABILITY.

S023-0DCM
6-1 Revision 21
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6.0 ADMINISTRATIVE (Continued)

DOSE_EQUIVALENT I-131

6.1.5 DOSE EQUIVALENT I-131 shall be that concentration of I-131
(microcuries/gram) which alone would produce the same
thyroid dose as the quantity and isotopic mixture of I-
131, I-132, I-133, I-134, and I-135 actually present. The
thyroid dose conversion factors used for this calculation
shall be those 1isted in International Commission on
Radiological Protection Publication 30, Tables titled
Committed Dose Equivalent in Target Organs or Tissues per
Intake of Unit Activities.

FREQUENCY NOTATION

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

GASEQUS RADgAg[E'IBEA!MENT SYSTEM .
6.1.7 A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed

and installed to reduce radioactive gaseous effluents by
collecting primary coolant system offgases from the
primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to
release to the environment.

6.1.8 - DELETED
MEMBERS OF THE PUBLIC

6.1.9 MEMBER(S) OF THE PUBLIC shal) include all individuals who
by virtue of their occupational status have no formal
association with the plant.  This category shall include
nonemployees 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
Jjob function, occasionally enter an area that is
controlled by the licensee for purposes of protection of

individuals from exposure to radiation and radioactive
materials.

S023-0DCM
6-2 Revision 36
02-28-01
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6.0 ADMINISTRATIVE (Continued)
MODE

6.1.10 A MODE shall correspond to any one inclusive combination
: of core reactivity condition, power level, average reactor
coolant temperature, and reactor vessel head closure bolt
tensi?ning specified in Table 6-1 with fuel in the reactor
vessel.

,,,,,,

- OPERABLE- - OPERAB]LITYA5T

6.1.11 A system, subsystem, train, component or device shall be
OPERABLE or have OPERABILITY when it is capable of
performing its specified function(s), and when all

che necessary attendant instrumentation, controls, normal or
o ‘emergency electrical power, cooling and seal water,

" Jubrication 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).

PURGE - PURGING

6.1.12 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 ' .
6.1.13 The SITE BOUNdARY~Sha]] be that 1ine beyond which the land

is not owned, leased, or otherwise controlled by the
licensee. :
t N
SOLIDIFICATION o - o
6.1.14 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).

. S023-0DCM
'6-3 Revision 31
02-27-98
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6.0 ADMINISTRATIVE (Continued)

SOURCE_CHE

6.1.15 For Victoreen and NMC analog monitors a SOURCE CHECK shall
be the qualitative, assessment. of channel response when the
channel sensor is exposed to a radioactive source.
f2(3)RT-6753, 2(3)RT-6759, 2(3)RT-7818A]

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.
2(3)RT-7870-11 . : o

For MGPI monitors a SOURCE CHECK:shall be the verification
of proper. computer resgonse to the continuous internal
detector, monitor. calibration and electrical checks.

[2(3)RT-7817, 2(3)RT-7821, 2/3RT-7813, 2/3RT-7808,
SYFRT-7904, SYFRT-7905]

SURVEILLANCE REQUIREMENT: MEETING SPECIFIED FREQUENCY

6.1.16 The specified Frequency for each SR:is met if the
Surveillance is 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 Freguencies specified as "once,” the above interval
extension does not apply.

1f 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 used repeatedly as a
convenient means to extend surveillance intervals beyond
those specified. Additionally, it does not apply to any
Action Statements.

THERMAL POWER

6.1.17 THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.

VENTILATION EXHAUST TREATMENT SYSTEM

6.1.18 A VENTILATION EXHAUST TREATMENT SYSTEM is any system
designed and installed to reduce gaseous radioiodine or
radioactive material in particulate form in effluents by
passing ventilation or vent exhaust gases through charcoal
absorbers and/or HEPA filters for the purpose of removing
jodines or particulates from the gaseous exhaust stream
prior to the release to the environment (such a system is
not considered to have any effect on noble gas effluents).
Engineered Safety Feature (ESF) atmospheric cleanup
systems are not considered to be VENTILATION EXHAUST
TREATMENT SYSTEM components.

S023-0DCM
6-4 Revision 34
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6.0 ADMINISTRATIVE (Continued) .
VENTIN

6.1.19 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 reﬁlacement air or gas is not provided
or required during VENTING. Vent used in system names
does not imply a VENTING process. : :

S023-0DCM
Revision 33
05-03-99
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TABLE 6-1
PERATIONAL MODES

OPERATION MODE CONDITION, (K.} THERWAL PONER(a) __TEWPERATURE (°F)
1. POWER OPERATION > 0.99 > 5% NA

2. STARTUP > 0.99 < 5% NA

3. HOT STANDBY < 0.99 NA > 350°F

4. HOT SHUTDOWN < 0.99 NA 350°F> T,,,>200°F
5. COLD SHUTDOWN (b) < 0.99 NA < 200°F

6. REFUELING (c) NA NA NA

b) A1l reactor vessel head closure bolts fully tensioned.

3a§ ExcTuding decay heat.
c) One or more reactor vessel head closure bolts less than fully tensioned.

5023-0DCM
6-6 Revision 33
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At least
At least
At least
At least’

At iéast

At least
At least

Prior to
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Not to ex

TJABLE 6-2

FREQUENCY NOTATION

FREQUENCY
once per lz'hours
once per 24 hours
once per 7 days
oﬁcé’per 31 days
dﬁééfperiQZjdays
once iper 184 days.
once per 18 monthg*
éiéhﬂééacﬁéfjsﬁartup
iﬁf%ér‘io each release
cable
ceed 24'ponths

*A month fs'definEd ds,a‘31-day'péfibq._
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6.0 ADMINISTRATIVE (Continued)

6.2 ADMINISTRATIVE CONTROLS
ANN RADIQACTIVE EFFLUENT RELEASE RT*

6.2.1 Routine radioactive effluent release reports covering the
Oﬁeration,of the unit during the previous calendar year
shall be submitted before May 1 of each year.

6.2.2 The radioactive effluent release reports shall include a
summary of the quantities of radiocactive liquid and
gaseous effluents and solid waste released from the unit
as outlined in Regulatory Guide 1.21, “Measuring,<
Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radioactive Materials in Liquid and
Gaseous Effluents from Light-Water-Cooled Nuclear Power
Plants, "Revision 1, June 1974, with data summarized on a
qgarte¥1y basis following the format of Appendix B
thereof.

The radioactive effluent release report shall include an
annual summary of hourly meteorological data collected
over the previous year. This annual summary may be either
in the form of an hour-by-hour listing of wind speed, wind
direction, and atmospheric stability, and precipitation
§if measured) on magnetic tape, or in the form of joint
requency distributions of wind speed, wind direction, and
atmospheric stability. This same report shall include an
assessment of the radiation doses due to the radioactive
liquid and gaseous effluents released from the unit or
station during the previous calendar year. This same
report shall also include an assessment of the radiation
doses from radioactive 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 metearological
conditions concurrent with the time of release of
radioactive materials in gaseous effluents (as determined
by sampling frequency and measurement) shall be used for
determining the gaseous pathway doses. The assessment of
radiation doses shall be aerformed in accordance with the
OFFSITE DOSE CALCULATION MANUAL (ODCM).

* A single submittal may be nade for a multiple unit station. The submitta) should combine those sections
that are common to ald units at the Station; however, for units with separate radwaste systems, the
submittal shall specify the releases of radioactive material from esch unit.

S023-0DCM
6-8 Revision 26
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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
exﬁosed 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
' gaseogs effluents are given in Regulatory Guide 1.109,
ev. 1. e

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

a. Containgr volume,

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

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

d. Tybe'éf waste (e.g., spent resin, compacted dry
waste, evaporator bottoms),

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

- 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. F

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

S023-0DCM
. 6-9 Revision 37
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6.0 ADMINISTRATIVE (Continued)

6.3 MAJOR C?ANGES TO_RADIQACTIVE WASTE TREATMENT SYSTEMS (Liquid, &
Gaseous

Licensee initiated major changes to the radioactive waste systems
(1iquid & gaseous): '

1. Shall' be reported to the Commission in the Annual Radioactive
Effluent Release Report for the period in which the evaluation
was performed pursuant to Quality Assurance Program Description
(SCE-1-A), Subsection 17.2.20.3.1.i. 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;

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

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

d. 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;

e. 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
previously estimated in the license application and
amendments thereto;

f. A comparison of the predicted releases of radioactive
materials, in liquid and gaseous effluents to the actual
re;ease for the period prior to when the changes are to be
mades; '

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

h. Documentation of the fact that the change was reviewed and
found acceptable pursuant to Quality Assurance Program
Description (SCE-1-A), Subsection 17.2.20.3.1.i.

2. Shall become effective upon review and acceptance pursuant to
?9a;i§5 ésiuqance Program Description (SCE-1-A), Subsection
.2.20.3.1.1.

S023-0DCM
6-10 Revision 36
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6.0 ADMINISTRATIVE (Continued)

6.4 BASES

LIQUID EFFLUENTS
"CONCENTRATION (1.1)

6.4.1

This'spécificationiis 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 II, 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 II.A design objectives

of Appendix I, 10 CFR 50, to an individual, and (2) the

_limits of 10.CFR'20.106(e) to the population. The

DOSE (1.2)
6.4.2

.concentration 1imit for dissolved or entrained noble gases
-is based upon the assumption that Xe-135 is the
-controlling radioisotope and its MPC in air (submersion)

was converted to an equivalent concentration in water
using the methods described in International Commission on
Radiological Protection (ICRP) Publication 2.

This specification is .provided to implement the require-
ments of Section II1.A, III.A and IV.A of Appendix I, 10
CFR Part 50. The Limiting Condition for Operation
implements ‘the guides set forth in Section I1.A of

" Appendix 1. - The ACTION statements provide the required

. operating flexibility and at the same time implement the
- guides set forth in Section IV.A of Appendix I to assure

‘ “that the actua

~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 II1.A of Appendix I that
conformance with the guides of Appendix I be shown by
calculational ?rocedures based on models and data, such

exposure of an individual through
appropriate pathways ‘is unlikely to be substantially
underestimated.. The eguations specified in the ODCM for
calculating the doses due to the actual release rates of
radicactive materials in liquid effluents are consistent
with the methodology ?rovided in Regulatory Guide 1.109,
"Calculation of. Annual Doses to Man from Routine Releases
of Reactor Effluents for the Purpose of Evaluating

-Compliance with 10 CFR Part 50, Appendix I," Revision 1,

October 1977 and Regulatory Guide 1.113, "Estimating
Aquatic Dispersion of Effluents from Accidental and
Routine Reactor Releases for the Purpose of Implementing

Appendix- 1,* April 1977.

" This specification applies to the release of liquid

effiuents from each reactor 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.

S023-0DCM
Revision 21
6-11 02-15-90



S023-~0DCM

L

6.0 ADMINISTRATIVE (Continued)
6.4 BASES (Continued)
LIQUID WASTE TREATMENT (1.3)

6.4.3 The OPERABILITY of the liquid radwaste treatment system
ensures that this s¥stem 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

- materials 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 I1.D of Appendix I 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
desi?n_objectives set forth in Section II.A of Appendix I,
10 CFR 'Part 50, for liquid effluents.

GASEQUS EFFLUENTS
DOSE_RATE (2.1)

6.4.4 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 11,
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
1imits, specified in Appendix: B,  Table II of 10 CFR Part 20
(10 CFR Part 20.106(bg . 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. The specified release rate limits
restrict, at all times, the corresponding gamma and beta
dose rates above back?round:to an individual at or beyond
the site boundary, to less than or equal to 500 mrem/year
.to the tota) body or to less than or equal to 3000
mrem/year to the skin. These release rate limits also
restrict, at all times, the corresponding thyroid dose
rate above background to a child via the inhalation
pathway to -less than or equal to 1500 mrem/year.

This specification applies to the release of gaseous
effluents from all reactors at'the site. For units with
shared radwaste treatment systems, the gaseous effluents
from the shared system are proportioned among the units
sharing that system.

$023-00CM
Revision 21
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6.0 ADMINISTRATIVE (Continued)
6.4 BASES (Continued)
DOSE_- NOBLE GASES (2.2)

6.4.5. This specification is provided to implement the
" requirements of Sections II.B, II1.A and IV.A of Appendix
‘1,10 CFR Part 50. The Limiting Condition for Operation
.. implements- the guides - set forth in Section 11.B of
- Appendix I. *The ACTION statements provide the_required
-. operating flexibility and at the same time implement the
guides set forth.in Section IV.A of Appendix I to assure
that the releases of radioactive material in gaseous
effluents will be kept "as low as is reasonably
_achievable.” The.Surveillance Requirements implement the
‘requirements in Section I11.A of Appendix I that
conformance with the guides of Appendix I 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 dose calculations established in the
0DCM for.calculating the doses due to the actual release
rates of radioactive noble gases in gaseous effluents are
consistent ‘with the methodology provided in Regulatory
Guide 1.109, -"Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10:CFR Part 50, Appendix I,*
Revision ‘1, ;October 1977 and Regulatory Guide 1.111,
"Methods for:Estimating Atmospheric Transport and
DisEersion‘of Gaseous Effluents in Routine Releases from
Light-Water Cooled Reactors,” Revision 1, July 1977. For
- individua]s‘who'maﬁ at times be within the site boundary,
the occupancy of the individual will be sufficiently low
to compensate -for any increase in the atmospheric
diffusion factor above that for the SITE BOUNDARY. For
MEMBERS OF THE PUBLIC who traverse the SITE BOUNDARY via
highway 1-5, the residency time shall be considered
negligible and hence the dose "0". The ODCM equations
grovided}for.determining the air doses at the SITE

OUNDARY ‘are based upon the historical average atmospheric
conditions. - '

IODINES"RADIOACTIVE MATERTALS IN PARTICULATE FORM AND

SE_- RADIO

6.4.6 This specification is provided to implement the
‘ . requirements of. Sections 11.C, ITI.A and IV.A of Appendix
. .1, 10 CFR Part 50. The Limiting Conditions for Operation
- are the'guides set forth in Section 11.C of Appendix I.
< The ACTION statements provide the required oEerating
¢ flexibility and at the same time implement the guides set
forth ‘in Section IV.A of Appendix I to assure that the
releases of radioactive materials in gaseous effluents
:will be ke?t~!as Jow as is reasonably achievable." The
ODCM calculational ‘methods specified in the Surveillance
-Requirements implement the -

S023-0DCM
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6.0 ADMINISTRATIVE (Continued)

6.4 BASES (Continued)

requirements in Section III.A of Appendix 1 that
conformance with the guides of Appendix I 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 materials are consistent with the methodology
provided in Regulatory Guide 1.109, “"Calculation of Annual
Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part
50, Appendix I," Revision 1, October 1977 and Regulatory

Guide 1.111, “"Methods for Estimating Atmospheric Transport
‘and Dispersion of Gaseous Effluents in Routine Releases
‘from .Light-Water-Cooled Reactors,” Revision 1, July 1977.

These equations also, provide for determining the actual

_doses based upon the historical average atmospheric

conditions. The release rate specifications for
radioiodines, 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

. Teafy 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,

GASEQUS RADWASTE TREATMENT (2.4)

6.4.7

The OPERABILITY of the GASEOUS RADWASTE TREATMENT SYSTEM
and the VENTILATION EXHAUST TREATMENT SYSTEM ensures that
the systems will be available for use whenever gaseous
effluents require treatment .prior to release to the
environment. The requirement that the appropriate
portions of these systems be used, when specified,
provides reasonable assurance that the releases of
radioactive materials in gaseous 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 objectives given in:Section I1.D of Appendix I
to 10 CFR Part 50. The specified 1imits governing the use
of appropriate portions of the systems were specified as a
suitable fraction of the dose design objectives set forth
in Sections II.B and 1I.C of Appendix I, 10 CFR Part 50,
for gaseous effluents.

S023-0DCM
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6.0 ADMINISTRATIVE (Continued)
6.4 BASES (Continued)
TOTAL DOSE (3:3) - - '~

6.4.8

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 cyc]e facilities at ‘the same site
or within a radius of

5 miles must be . considered. - I1f the dose to any member of

the publiciis estimated to exceed the requirements of

40 CFR 190, the Special Report with a request for a
variance 1n accordance 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

. RADIOACTIVE

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 pub]ic
during any period.in which he/she is engaged in carrying
out any operat1on wh1ch is part of the nuclear fuel cycle.

LIOUID EFFLUENT INSTRUMENTATION (4.1)

. . 6.4.9

The rad1oact1ve 11qu1d effluent instrumentation is

_ provided-toimonitor and control, as applicable, the
- -.releases -of «radioactive materials in liquid effluents
_during ‘actual-or:potential releases of liquid effluents.

The alarm/tr1p setpoints for these instruments shall be
calculated 'in-accordance with the procedures in the ODCM
to ensure-that ithe-alarm/trip will occur prior to

- exceeding the limits.of 10:CFR.Part 20. The OPERABILITY

S023-0DCM

and use .of this -instrumentation is consistent with the
- . requirements of General Design Criteria 60, 63 and 64 of
. _.-Appendix A to-10 CFR Part 50.
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6.0 ADMINISTRATIVE (Continued)

6.4 BASES (Continued)
RADIQACTIVE GASEOQUS EFFLUENT INSTRUMENTATION (4.2)

6.4.10

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

- The alarm/trip setpoints for these instruments shall be

calculated in accordance with the procedures in the ODCM
to ensure that the alarm/trip will accur prior to
exceeding the limits of 10.CFR:Part 20. This instrumenta-
tion also includes provisions for monitoring and

. controlling the concentrations of potentially explosive

gas mixtures in the waste gas holdup system. The

- OPERABILITY and use of this instrumentation is consistent
- with the requirements:of General Design Criteria 60, 63
-and 64 of Appendix A to 10 CFR-Part 50.

MONITORING PROGRAM (5.1)

6.4.11

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 .that the measurable concentrations of
radioactive materials and leveis of radiation are not
higher than expected on the basis of the effluent
measurements and madeling 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.

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 LLDs 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.

S023-0DCM
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6.0 ADMINISTRATIVE (Continued)

6.4 BASES (Continued)
LAND USE CENSUS (5.2)

6.4.12

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 1V.B.3 of
Appendix 1 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 1s the minimum required to produce the quantity

(26 kg/year) of leafy vegetables assumed in Regulatory
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) a vegetation yield of 2 kg/square meter.

INTERLABORATORY COMPARISON PROGRAM (5.3)

6.4.13

S023-0DCM

The requirement for participation in an Interlaboratory
Comparison Program is provided to ensure that independent
checks on the precision and accuracy of the measurements
of radioactive material in environmental sample matrices
are performed as part of the quality assurance program for
environmental monitoring in order to demonstrate that the
results are reasonably valid.
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o February 28, 2003

Mr. J. J. Wambold

SUBJECT:  Revision'20 to Unit 1 Offsite Dose Calculation Manual (ODCM) -

In accordance with Technical Specification D6.5.2.9 and D6.14.2, Revision 20

to the Unit 1 Offsite Dose Ca]culation Manua1 has been prepared and reviewed
for your approval. ; : : ,

This change incorporates 1) updates related to the recent Land Use Census and

2) addition of a note explaining that Soil and Kelp sample locations are not
required by the Technical Specifications

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

Copies of this letter are being forwarded to the Vice President, Nuclear
Generation and the Nuclear Safety Group as required by Technical Specification

/%/

Hirsch
Manager, Chemistry

Please contact me if there are any questions

Approved by: W/J—Zg
4. 4. Wambold o~
Vice President

Nuclear Generation

RECEIVED CDM

Attachment FEB 28 2003
cc: W, Strom S‘TEHLEOOW
CDM-SONGS
Chem File

Site File Copy
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February 28, 2003
SUBJECT: Unit 1 OFFSITE DOSE CALCULATION MANUAL Revision 20

Enclosed is Revision 20 to the Unit 1 Offsite Dose Calculation Manual (ODCM).
This change incorporates 1) updates related to the recent Land Use Census and
2) addition of a note explaining that Soil and Kelp sample locations are not
required by the Technical Specifications.

This change does not require an Effluent/0DCM Evaluation.

Minor format changes, correction of typographical errors, and removal of
previously blank pages have been made and are described in the attached List
of Affected Pages. Per NRC Generic Letter 89-01, no safety reviews were

required or performed for editorial changes or changes made to reflect actual
plant operation.

None of the changes impact the accuracy or reliability of effluent dose or
setpoint calculations. The level of radioactive effluent control required by
10CFR20, 40CFR190, 10CFR50.36a, and Appendix I to 10CFR50 will be maintained.
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Throughout the document, change bars are marked in one of four ways as follows:

The following

A

D
F
R

OLD  NEW
Table of
Contents
Section 2
2-21 2-21
2-24

2-27
2-31 2-31
5-21 5-21
5-22 5-2?2
5-23 5.23

Addition
Deletion
Editorial/Format change
Revision

is a comp]eté Tist of the changes:

CHANGE

Updated page numbers throughout document as a result of removing blank
pages and adding new R, Table.

Updated page numbers as a result of removing blank pages and adding new R,
Table.
Updated CLF due to Land Use Census Update.

Removed previously blank page

Added a new page in Table 2-11 to include the Rec Bldg Staff in Sector Q
due to the Land Use Census ‘Update.

Updated Dose Parameters in Table 2-11, Outage Workers due to the Land Use
Census Update.

Added note: “Soil Samples are not required by Technical Specifications®.
Corrected Direction for SONGS Garden from NW to NNW.
Added note: "Kelp Samples are not required by Technical Specifications".

Page 2 of 2
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS (NUREG 0472). The 0DCM
enumerates dose and concgntration specificatipns. instrument requirements, as
well as describes the métﬁodo]ogy and parameters to be used in the calculation
of offsite doses due tb radioaétive liquid and airborne effluents. In order to
meet release limits, it additionally provides calculations for liquid and
gaseous effluent monitoring instrumentation alarm/trip setpoints. The
environmental section cohtéins a list of the sample locations for the

radiological environmentai'monitoring program.

The ODCM will be maintained at the Site for use as a document of Specifications
and acceptable methodologies and calculations to be used in implementing the
Specifications. Changes in the calculational methods or parameters will be

incorporated into the ODCM in order to assure that the ODCM represents current

methodology.
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1.0 RADIOACTIVE LIQUID EFFLUENTS

1.1 LIQUID EFFLUENTS CONCENTRATION

1.1.1 SPECIFICATION

Applicability:

Objective:

Specification:

At all times.

‘Maintain the concentration of radioactive liquid

material’' released from the site below 10 CFR 20
limits.,

A.

The concentration of radioactive material

~released in liquid effluents to UNRESTRICTED
- AREAS (see Figure 6-1) shall be limited to the

concentrations specified in 10 CFR Part 20,

‘Appendix 8, Table II, Column 2 for radionuclides

other than dissolved or entrained noble gases.

" For dissolved or entrained noble gases, the

concentration shall be limited to 2x10™ uCi/ml.
Action{

With the concentration of radioactive material
released in liquid effluents to UNRESTRICTED
AREAS exceeding the above limits, without delay
{estore the concentration to within the above
imits.

S01-0bCM
Revision 8
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1.0

RADIQACTIVE LIQUID EFFLUENTS (Continued)
1.1 LIQUID EFFLUENTS CONCENTRATION (Continued)
1.1.2 SURVEILLANCE

Applicability:

Objective:

Specification:

At all times.

To verify that discharge of radiocactive liquid
material to UNRESTRICTED AREAS is maintained below
10 CFR 20 limits.

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

B. The results of the radioactivity analyses shall

: be used in accordance with Section 1.4 to assure
that the concentrations at the point of release
are maintained within the limits of
Specification 1.1.1.

S01-0DCM
Revision 9
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TABLE 1-1
RADIOACTIVE LIOUID NASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit

~ . Minimum : . of Detection
o s Sampllng "7, Analysis  Type of Activity- (LLD)
"Liquid Release Type Frequency.' ' Frequency Analysis (uCi/ml1)*
"A. Batch Waste P Topt }Pr1nc1pa1 ‘Gamma 5 x 107
Release Tanks Each Batch’ “EaCh:Batch Emitters®
(1) Holdup Tanks® Coet L 1-131 ¢ 1 x 107
(2) DELETED P '
One Batch/M M Dissolved and 1x 107
Entrained Gases
(3) DELETED S (Gamma Emitters)
P S H-3 1x10°
Each Batch  Composite! '
. Gross Alpha 1 x 107
P Qe ¥ '
Each Batch  Composite’ Sr-89, Sr-90 5x 10°
Fe-55 .. 1x10®
B. Continuous IxH W Principal Gamma 5 x 107
Release® Grab Sample Composite’ Emitters®
: , e 5 1-131 ‘ 1 x 10
(1) Reheater Pit L . o
Sump M ' M Dissolved and 1x 10°
Grab Sample ; Entrained Gases
‘ ) - ' (Gamma Emitters)
(2) Yard Drain Sump . T ‘ ~ .
I x W o MY H- 3 - 1 x 10®
Grab Sample  Composite' Gross A]pha 1x 107
S3xWL Sr-89, Sr-90 5 x 107
Grab Sample .. Composite’ —
Fe-55 1x 10°¢
S01-0DCM
Revision 18
1-3 02-21-01
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TABLE 1-1
(Continued)

TABLE NOTATION

The LLD is defined, for purposes of these specifications, as the
smallest concentration of radioactive material in a sample that will
yield a net count (above system background) that will be detected with
a 95% probability with only 5% probability of falsely concluding that
a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemical
separation):

4.66 s,
E-V-2.22 x 10°-Y - exp (-A at)

LLD =

where,

LLD is "a priori” lower limit of detection as defined above (as
microcuries per unit mass or volume).

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

E is the counting efficiency (as counts per disintegration),

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

2.22 x 10° is the number of disintegrations per minute per microcurie,
Y is the fractional radiochemical yield (when applicable),

Ais therradioa;tive decay constant for the particular radionuclide,

at for plant effluents is the elapsed time between the midpoint of
sample collection and time of counting,

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 a measurement system

and not as an a posteriori (after the fact) limit for a particular
measurement.

A batch release is the discharge of 1iquid wastes of a discrete

volume. Prior to sampling for analyses, each batch shall be isolated,
and then thoroughly mixed to assure representative sampling.

S01-0DCM
Revision 11
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. TABLE-1-1
(Continued)

TABLE NOTATION (Continued)

The principal gamma emitters for which the LLD specification will
apply are exclusively the following radionuclides: Mn-54, Fe-59,
Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This
1ist does not mean that only these nuclides are to be detected and

. reported. Other peaks that are measurable and identifiable, together

with the above nuclides, shall also be identified and reported.

A composite sample is-one vhich results in a specimen that is
representative of the liquids released.

A continuous re]eés?uis?thefdischarge of liquid wastes of a
nondiscrete volume, e.g., from a volume of a system that has an input
flow during the continugu§‘re1ease.

Pr%or 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.

e -
Yoy
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.2 LIQUID EFFLUENT DOSE
1.2.1 SPECIFICATION

Applicability: At all times.

Objective: Maintain the release of radioactive liquid effluents
from the site as low as is reasonably achievable.

Specification: A. The dose or dose commitment to a MEMBER OF THE
PUBLIC from radioactive materials in liquid
effluents released to UNRESTRICTED AREAS (see

- Figure 6-1) shall be limited:

1. During any calendar quarter to < 1.5 mrem
to the total body and to < 5 mrem to any
organ, and :

2. During‘any caléndar year to < 3 mrem to
the total body and to < 10 mrem to any
organ.

B. Action:

1. With the calculated dose from the release
of radioactive materials in liquid
effluents exceeding any of the above
limits, prepare and submit to the
Commission within 30 days, pursuant to
Technical Specification D6.9.2, a Special
Report that identifies the cause(s) for
exceeding the 1imit(s) and defines the
corrective actions that have been taken to
reduce the releases and the proposed
corrective actions to be taken to assure
that subsequent releases will be in
compliance with the above limits.

S01-0DCM
Revision 10
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1.0 RADIOACTIVE LIQUID EFFLUEET§3‘(C0ntinued)
LIQUID EFFLUENT DOSE (Continued)
1.2.2 SURVEILLANCE

1.2

Applicability:

Dbjective:

Specification:

At all times.

To verify that doses due to the release'of

-radioactive liquid effluents are as low as is
.reasonably achievable.

Cumulative dose contributions from 1iquid effluents

shall . be determined in accordance with Section 1.5 at

Ieast once per 31 days.

S01-0DCM
Revision 8
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.3 LIQUID WASTE TREATMENT

1.3.1 SPECIFICATION

Applicability: At all times.

Objective: - Maintain radioactive releases from the site as low as
- is reasonably. achievable by use of the liquid
radwaste treatment system.

Specification: A. The liquid radwaste treatment system shall be
used to reduce the radioactive materials in
liquid wastes prior to their discharge when the
projected dose due to the liquid effluent from
San Onofre Unit 1, to UNRESTRICTED AREAS (see
Figure 6-1) would exceed 0.06 mrem to the total
body or 0.2 mrem to any organ in a 31 day
period.

B. Action

1. With radioactive liquid waste being
discharged without treatment and in excess
of the above limits, prepare and submit to
the Commission within 30 days, pursuant to
Technical Specification 06.9.2, a Special
Report that incliudes the following
information:

a. Explanation of why liquid radwaste was
being discharged without treatment,
identification of any nonfunctional
equipment or subsystems and the reason
for nonfunctional status.

b. Action(s) taken to restore the

nonfunctional equipment to FUNCTIONAL
status.

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

S01-00CM
Revision 10
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.3 LIQUID WASTE TREATMENT : (Continued)

1.3.2- SURVEILLANCE

Applicability: At all times.

Objective: .- To verify the functionality and potential use of the
1iquid radwaste treatment system.

Specificatibn{ Doses due io'liduid releases shall be projected at
- : . least: once per 31 days in accordance with
Section 3.1.

S01-0DCM
Revision 10
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS

Liquid Radwaste Effiuent Line Monitors provide alarm and automatic

termination of release prior to exceeding the concentration limits

specified in 10CFR20, Appendix B, Table II, Column 2 at the release

point to the unrestricted area. To meet Specification 1.1.2 and for

the purpose of implementation of Spgcification 1.1.1, the alarm/trip

setpoints for liquid effluent monitors and flow measurement devices

are set to assure that the following equation is satisfied:

where:

MPC,s

MPC; =

(1-1)

F+R eff

effective effluent maximum concentration permissible
limit (uCi/ml1) at the release point to the
unrestricted area for the radionuclide mixture being
released,

N F, (1-2)
5 S
i=1 | MPC,

fractional concentration of the i*" radionuclide as
obtained by sample analysis.

number of radionuclides identified in sample
analysis.

MPC of the i*" radionuclide (10CFR20, App B, Table
II, Column 2).

S01-0DCM
Revision B
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1.0 RADIOACTIVE LIQUID EFFLUENTS - (Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS ' -(Continued) ..

C. = setpoint representative of a radionuclide
concentration for the radiation monitor measuring the
- yvadioactivity in the waste effluent line prior to
dilution and subsequent release, pCi/mi.

R | = permissible waste effluent flow rate at the radiation

monitor “location, in volume per unit time in the same
units as for F.

F = dilution waterkflow in volume per unit time. The
dilution water flow is 3,000 gpm per saltwater pump

(2 total).

Administrative values are used to reduce each setpoint to account for
the potential activity in'other ‘releases. These administrative values
shall be periodically reviewed based on actual release data
(including, for example, any saltwater discharge of the component

cooling water heat exchanger) and revised as necessary.

S01-0DCM
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS (Continued)

1.4.1

where:

BATCH RELEASE SETPOINT DETERMINATION

The waste flow (R) and monitor setpoint (C,) are set to
meet the condition of equation (1-1) for the effective MPC
(MPC,,,) 1imit. The method by which this is accomplished

is as follows:

STEP 1: The isotopic concentration for each batch tank

to be released is obtained from the sum of the
measured concentrations in the tank as

determined by analysis.

c = Z, C'v, +C,+C +C +C,+C, (1-3)
c = total concentration in each tank, uCi/ml
YiC'y = sum of the measured concentrations for each

radionuclide, i, in the gamma spectrum,
excluding Xe-133, uCi/ml

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

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

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

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

Cre = Xe-133 concentration as determined by

isotopic analysis, uCi/ml

S01-0DCM
Revision 17
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1.0 RADIOACTIVE LIQUID EFFLUENTS .(Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS (Continued)

1.4.1 . BATCH RELEASE :SETPOINT DETERMINATION (Continued)

STEP 2:

MPCyye =

MPC ., MPC,, MPC,, =

Thg gffectiye MPC (MPC,,,) for each batch tank,

or sump is determined using:

1

z{féﬂ]A(CJC]*[CJj +(cu/c]+[c,¢/c]
"\ mec, MPC, MPC, MPC_ MPC,,

(1-4)

the limiting concentrations of the appropriate

. radionuclide from 10CFR20, Appendix B, Table II,
-Column 2.

. For dissolved or entrained noble gases, the

concentration shall be limited to 2. OE 4 pCi/ml

~total activity.

:  The radioactivity monitor Setpoint C,, uCi/mil,

may now be specified based on the values of C,
YiC',» F, MPC,, and R to provide compliance
with the limits of 10CFR20, Appendix B,

Table II, Column 2.

" If the monitor reads in CPM, the setpoint may be
'CﬂdeFiVédAusing the applicable calibration

" constants given in Table 1-2 to correspond to

- the calculated monitor limit C,, uCi/ml.

(€, pCi/m) (2-6)

MPC&, MPC,
NOTE:
STEP 3
STEP 4:
s

S01-0DCM

™* " (Cal. Const., pCi/cc/cpm)
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)

1.4 LIQUID EFFLUENT MONITOR SETPOINTS (Continued)
1.4.1 BATCH RELEASE SETPOINT DETERMINATION (Continued)
1.4.1.1 LIQUID RADWASTE EFFLUENT LINE (RT-1218)
The value for C,, the concentration limit at the detector,
is determined by using:
(RW) (F+R) (zC'.)
s - L v (1-5)
, MPC,,,
where: RW = Radwaste Effluent discharge
administrative value.
F = dilution water flow in volume per unit
: time.
= 3000 gpm per saltwater pump (2 total).
Y€'s =  total gamma isotopic concentration,
excluding Xe-133, uCi/mil.
Radwaste holdup tanks R = 50 gpm/pump (x no. of pumps to be run)
Radwaste monitor tanks R = 50 gpm/pump (x no. of pumps to be run)

C = total gamma concentration in each
batch sample.

MPC,,, = from equation (1-4).

RW, S;e0» and Sy, are administrative values used for
simultaneous releases from the Radwaste Effluent
discharge, the Reheater Pit Sump, and the Yard Drain Sump.
The fractions RW, S,u, and S, will be assigned such that
(RW + Spp0 + Sz1) < 1.0. The 1.0 is an administrative
value used to account for the potential activity for all
release pathways. This assures that the total concentr-
ation from all release points to the plant discharge will
not result in a release of concentrations exceeding the
1imits of 10CFR20, Appendix B, Table 1I, Column 2 from the
site.

NOTE: If C, s 5,',;, then no release is possible. To
increase C,, increase dilution flow F (by
running more pumps in the applicable discharge
structure), and/or decrease the effluent flow
rates R (by throttling the combined flow as
measured on CV110) and recalculate C, using the
new F, R and equation (1-5).

S01-0DCM
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1.0 RADIOACTIVE LIQUID EFFLUENTYS : (Continued)

1.4.2

where:

. .CONTINUOUS RELEASE SETPOINT DETERMINATION
STEP 1: .=

The isotopic concentration for the continuous
releases are obtained for each release stream
(reheater pit sump or yard sump) from the sum of
the respective measured concentrations as
-determined by analysis:

C=zC +C +C +C +C +C

Zic'vy B ' :

(1-3)

total concentration, puCi/ml

total gamma activity associated with each

radionuclide, i, in the weekly composite
. analysis for the release stream, excluding

Xe-133, uCi/mi.

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

. cifm.

fotal measured concentration of Sr-89 and

*Sr-90 as determined from the previous

quarterly composite analysis for the

-release stream, uCi/ml.

© ~total measured H-3 concentration determined

from the previous monthly composite

"analysis for the release stream, uCi/ml.

total Fe-55 concentration as determined in
the previous quarterly composite sample for

~the release stream, puCi/ml.

Xe-133 concentration as determined by.

“isotopic analysis, uCi/ml

S01-0DCM
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1.0 RADIDACTIVE LIQUID EFFLUENTS . (Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS (Continued)

1.4.2 CONTINUOUS RELEASE SETPOINT DETERMINATION (Continued)

STEP 2:

MPC ., =

elf

STEP 3:

STEP 4:

CPM

The effective MPC (MPC,,) for each release
stream (reheater pit sump or yard drain sump) is

determined using:

1

[ Salf) L[ SC) L[S L[S L[S
"1 wec, MPC, MPC, MPC,, MPC, (1-9)

The setpoint (uCi/ml), for each continuous
release radijoactivity monitor may now be
specified based on the respective values of C,
YiC'yi» F, MPCy,, and R to provide compliance
with the limits of 10CFR20, Appendix B,

Table 11, Column 2.

If the monitor reads in CPM, the setpoint may be
derived using the applicable calibration
constants given in Table 1-2 to correspond to

the calculated monitor limit C,, pCi/ml.

(€, HCi/ml) (1-6)
™% (cal. Const., uCi/cc/cpm)
S01-0DCM
Revision 17
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1.0 RADIOACTIVE LIQUID EFFLUENTS - (Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS (Continued)

1.4.2 CONTINUOUS' RELEASE SETPOINT DETERMINATION (Continued)
1.4.2.1  REHEATER PIT SUMP EFFLUENT LINE (REHEATER PIT SUMP)
(RT-2100) ,

The va]ue of an, the concentrat1on limit at the
detector. yC1/m1, is determ1ned using:

) (S 2100) (F+R) £ €'
2100
RC/MPC_,,

(1-11)

where: ~ Cuow = . limiting concentration at moni tor RT-2100,
© . pCi/ml.

C, ¥C'y» MPC,, =  values of C, 3,C' ; and MPC,,, (defined in
L " 7 STEPS 1 and zzébove) "

R ;_j' 350 gpm/pump (x no. sump pumps to be run)
RH, Si000 ahd'Szm are administrative values used for
simulteheeuevreleeses from the Radwaste Effluent
discharge, the Reheater Pit Sump, and the Yard Drain Sump.
The fractlons RH Snw, and S, will be assigned such that
(RW + SZloo + Snm) < 1.0. The 1.0 is an administrative
va]ue used to account for the potential activity for all
re]ease pathways ThlS assures that the total concentr-
ation from al] re]ease po1nts to the plant discharge will
not resu]t 1n a re]ease of concentrations exceeding the

l1m1ts of 10CFR20 Appendlx B, Table I1I, Column 2 from the

site.

NOTE: If an 3 2} 'is then no release is possible.
- — ~To lncrease C0s increase the dilution flow F
(by runnlng more pumps) and recalculate C,y,
us1ng the new value of F and equation (1-11).
S01-0DCM
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.4 LIQUID EFFLUENT MONITOR SETPOINTS (Continued)

1.4.2
1.4.2.2

where:

C, LiC'yi» MPC,q

CONTINUOUS RELEASE SETPOINT DETERMINATION (Continued)
YARD SUMP EFFLUENT LINE (RT-2101)
The value of Cyq, the concentration limit at the

detector, uCi/ml, is determined using:

(Spey) (F+R) 2,07,

C,py S (1-12)
ai RC/MPC_,,
Con = 1imiting concentration at monitor RT-2101,
uCi/ml.
= values of C, ¥,C' , and MPC,, (defined in
STEPS 1 and 2 above)
R = 1000 gpm/pump (x no. sump pumps to be run)

RW, Sji00s and Sy are administrative values used for
simultaneous releases from the Radwaste Effluent
diséharge, the Reheater Pit Sump, and the Yard Drain Sump.
The fractions RW, S,q. and S, will be assigned such that
(RW + S,100 + Sz} s 1.0, The 1.0 is an administrative
value used to account for. the potential activity for all
release pathways. This assures that the total concentr-
ation from all rele&se points to the plant discharge will
not result in a release of concentrations exceeding the

limits of 10CFR20, Appendix B, Table II, Column 2 from the

site.

NOTE: If Chor s Y,C',i» then no release is possible.
To increase C,y,, increase the dilution flow F
(by running more pumps) and recalculate C,,
using the new value of F and equation (1-12).
S01-00CM
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
Table 1-2‘

L1qu1d Eff1uent Rad1atlon Mon1tor
Calibration Constants

(Ci/cc/cpn)
MONITOR  Co-60°  Ba-I133  (s-137
RT-1218 5.24E-0 6.376-9 9.51E-9
RT-2100 . 1.48E-9 2.19E-9 2.89E-0
RT-2101 1.356-9 - 2.12E-9 3.00E-9

This table provides typical (120/) ca11brat10n constants for the liquid
effluent radiation mon1tors o

[ . P
i e
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1.5 DOSE CALCULATION FOR LIQUID EFFLUENTS

The 1iquid releases considered in the following dose calculations are

described in Section 1.4. The dose commitment to an individual from

radioactive materials in 1iquid effluents released to unrestricted

areas are calculated for the purpose of implementing Specification

1.2.1 using the following expression.

where:

it

at,

SO1-0DCM

n m
0, = A, ;:(m:j C,y Fy) (1-13)

site related adult ingestion dose commitment factor to the
total body or an organ, 1, for each identified principal
gamma and beta emitter, i, from Table 1-3, mrem/hr per
pCi/mi.

number of principal gamma and beta emitters, i.

average concentration of radionuclide, i, in the undiluted
1iquid effluent during time period, at;, uCi/ml.

number of time periods, j.

dose commitment to the total body or an organ, t, from the
liquid effluent for the time period, at;, mrem.

average dilution factor (actually mixing ratio) for Cy;
during the time period, at,. This factor is the ratio of
the maximum undiluted liquid waste flow during time

period, At;, to the average flow from the site discharge
structure to unrestricted receiving waters,

or
maximum 1iquid radioactive waste flow
discharge structure exit flow

length of the j** time period over which C; and F; are
averaged for all liquid releases, hours.

S01-0DCM
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JABLE 1-3

DOSE COMMITMENT FACTORS®, A;,
s (mrem/hr per pCi/ml)

Radio- . o Total . |- . I D
Nuclide Bone Liver Body ¢ | Thyroid Kidney Lung GI-LLI
H-3. . 2.82E-1 | 2.82E-1 | 2.82E-1 2.82E-1 .} 2.82E-1 }-2.82E-1
Na-24 4.57E-1 | 4.57E-1 | 4.57E-1 | 4.57E-1 4.57€E-1 4.57E-1 | 4.57E-1
| Cr-51 - 5.58E40 | 3.34E+0 1,23E40 - | 7.40E+0 | 1.40E+3
Mn=-54 | 7.06E43 | 1.35E43 : 2.10E43 | - 2.16E+4
Mn-56 L 1.78E+2 | 3.15E+1 2.26E+2 .. 5.67E+43
Fe-55 : | 5.11E+4 | 3.53E+4 | 8.23E+3 : 1.97E+4 2.03E+4
Fe-59 | 8.06E+4 | 1.90E+5 | 7.27E+4 5.30E+4 6.32E45
Co-57 o 11.42E+2 | 2.36E+2 : 3.59E+3
Co-58 6.03E+2 | 1.35E+43 , | 1.22E+4
Co-60 1.73E+3 | 3.82E+3 , ‘| 3.25E+44
Cu-64 2.14E+2 | 1.01E+42 5.40E42 ‘| 1.83E+4
~ | In-65 1.61E+5 | 5.13E+5 | 2.32E+5 3.43E+5 3.23E+45
. |:Br-84 : 9,.39E-2 7.37E-7
Rb-88 ; 1.79E40 | 9.49E-1 2.47E-11
Sr-89 4.99E+3 ‘ 1.43€+42 8.00E+2
Sr-g0 1.23E+5 T 71 3.01E44 3.55E43
Sr-91 9.18E+1 3.71E40 4.37E42
Sr-92 3.48E+] 1.51E+0 6.90E+2
Y-90 6.06E+0 1.63E-1 6.42E+4
Y-91m 5.73E-2 2.22E-3 V 1.68E-1
Y-92 5.32E-1 1.56E-2 ; 9.32E+3
Zr-95 1.59E+1 | 5.11E+0 | 3.46E+0 8.02E+0 1.62E+4
Zr-97 8.81E-1 | 1.78E-1 [ 8.13E-2 2.68E-1 5.51E+44
Nb-95 1.84E+0 | 1.03E+0 | 5.51E-1 1.01E40 6.22E43
Nb-95m 1.84e+0 | 1.03E+0 | 5.51E-1 1.01E+0 6.22E43
Nb-97 1.55€-2 | 3.91E-3 | 1.43E-3 4 56E-3 1.44E+1
Mo-99 1.28E+2 | 2.43E+1 2.89E+2 2.96E+2
Tc-99M 1.30E-2 | 3.66E-2 | 4.66E-1 5.56E-1 1.79E-2 2.17E+1
Ru-103 1.07E+2 4.,60E+1 4 .07E+2 1.25E+4
Ru-106 1.59E+43 2.01E+2 3.06E+3 1.03E+5
Ag-110m 1.42E43 | 1.32E+3 | 7.82E+2 2.59E+3 5.37E45
Sn-113 2.26E+5
Sn-117m 2.26E+5
Sb-124 2.76E+2 | 5.22E+0 | 1.09E+2 | 6.70E-1 2.15E+42 7.84E+3
Sb-125 1.77E+2 | 1.97E40 | 4.20E+1 | 1.79E-1 1.36E+2 1.94E+43
Te-129m 9.31E+2 | 3.47E+42 | 1.47E+2 | 3.20E+2 3.89E43 4.69E+3
Te-132 2.04E+2 | 1.32E+2 | 1.24E+2 | 1.46E42 1.27€43 6.24E+3
1 -131 2.18E+2 | 3.126+2 | 1.79E42 | 1.02E+5 5.35E+2 8.23E+1
I- 132 1.06E+1 | 2.856+1 | 9.96E+0 | 9.96E+2 4,54E+1 5.35E+0
I -133 7.45E+1 | 1.30E+2 | 3.95E+1 | 1.90E+4 2.26E42 1.16E+2
I -134 5.56E+0 | 1.51E+1 | 5.40E+0 | 2.62E+2 2.40E+1 1.32E-2
I -135 2.32E+1 |} 6.08E+1 | 2.24E+1 ) 4.01E+3 9,.75E+1 6.87E+1
NOTE: where no value is given, no data are available
‘Sources: Reg. Guide 1.109, Table E-11, Table A-1
USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology: USNRC NUREG-0133, Section 4.3.1
S01-0DCM
Revision 9
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YABLE 1-3

DOSE COMMITMENT FACTORS', A,
(mrem/hr per uCi/ml)

Radio- o Total ‘ :
Nuclide Bone - Liver | Body. Thyroid -Kidney Lung GI-LLI!
Cs-134 6.84E+3 | 1.63E+4 | 1.33E+4 5.27E+3 1.75E+3 2.85E+2

- | Cs-136 7.16E+2 | 2.83E+3 | 2.04E+3 1.57E+3 2.16E+2 3.21E+2
-Cs-137 B.77E+3 | 1.20E+4 | 7.85E+3 4.07€E+3 1.35E+3 | 2.32E+2

| Cs-138 6.07€+0 | 1.20e+1 | 5.94E+0 8.81E+0 8.70E-1 |- 5.12E-5

| Ba-139 7.85E+0 | 5.59E-3 | 2.30E-1 5.23E-3 3.17E-3 1.39E+1
Ba-140 1.64E+3 | 2.06E+0 | 1.08E+2 _ 7.02E-1 1.18€+0 3.38E+3
La-140 1.,57€+0 | 7.94E-1 | 2.10E-1 | . o 5.83E+4
Ce-141 3.43e+40 | 2.32E+0 | 2.63E-1 1.08E+0 -8.86E+3
Ce-143 6.04E-1 | 4.46E+2 | 4.94E-2 1.97€-1 -1.67€+4
Ce-144 1.79e+2 | 7.47€+1 | 9.59E+0 4.43E+1 6.04E+4
Nd-147 3.96E+0 | 4.58E+0 | 2.74E-1 | ' 2.68E+0 2.20E+4
W -187 9.16E+0 | 7.66E+0 | 2.68E+0 2.51E+3
Np-239 3.53E-2 | 3.47E-3 | 1.91E-3 | - 1.08E-2 7.11E42
NOTE: where no value is given, no data are available

"Sources: Reg. Guide 1.109, Table E-11, Table A-1
USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A

Methodology: USNRC NUREG-0133, Section 4.3.1
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1.0 RADIOACTIVE LIQUID EFFLUENTS (Continued)
1.6 REPRESENTATIVE SAMPLING

Prior to sampling of a batch release, each batch shall be thoroughly
mixed to assure representative sampling in accordance with the
requirements of Regulatory Guide 1.21 and NUREG-0800, Section 11.5.
The methodology for mixing and sampling is described in
S0123-111-5.23, "Generating Effluent Releases Permits-Using The VAX

Computer" and 50123-111-5.2.1-"Unit 1 Radioactive Liquid Radwaste
Sampling and Analysis®. '

S01-0DCM
Revision 17
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2.0 RADIOACTIVE GASEOQUS EFFLUENTS

2.1 DOSE RATE

2.1.1 SPECIFICATION

Applicability: At all times.

Objective:  Maintain the dose rate at tﬁe exclusion area boundary
from radioactive gaseous effluents within 10 CFR 20
limits.

Specification: A. The dose rate due to radicactive materials

released in gaseous effluents from the site to
areas at and beyond the SITE BOUNDARY (see

Figure 6-1) shall be limited to the following
values:

1. The dose rate limit for noble gases shall
be < 500 mrem/year to the total body and
< 3000 mrem/year to the skin, and

2. The dose rate limit for I-131, I-133, for
tritium and for all radionuclides in
particulate form with half lives greater
than 8 days shall be < 1500 mrem/year to
any organ.

B. Action

With the dose rate(s) exceeding the above
limits, without delay restore the release rate
to within the above limit(s).

S01-0DCM
Revision 8
2~1 06-29-92
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2.0 RADIOACTIVE GASEOUS EFFLUENTS (Continued)

2.1 DOSE _RATE (Continued) -

2.1.2 SURVEILLANCE -

Applicability:

Objective:

§pec1ficétion;

At all times.

To verify the dose rate due to the discharge of

radioactive gaseous effluents is maintained within 10
CFR 20 Timits. h _

A. The dose rate due to noble gases ih”gaseous
effluents shall be determined to be within the

limits of Specification 2.1.1 in accordance with
Sectjon‘Z,S.l.

'B.  The dose rate due to jodine-131, iodine-133,

tritium, and all radionuclides in particulate
form with half-lives greater than 8 days in
gaseous effluents shall be determined to be
within the limits of Specification 2.1.1 in
accordance with Section 2.5.2 by obtaining
representative samples and performing analyses
in:accordance with the sampling and analysis
program ‘specified in Table 2-1.

S01-0DCM
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2.0 RADIOACTIVE GASEQUS EFFLUENTS (Continued)

TABLE 2-1

RADIQACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit

Minimum . of Detection
_ : Sampling Analysis Type of Activity (LLD)*
Gaseous Release Type Frequency Frequency Analysis (uCi/ml)
Plant Stack M M Principal Gamma 1x 10"
Grab Emitters®
Sample
H-3¢ 1 x 10°®
Continuous!’ e [-131 1 x 1072
Charcoal
Sample
“Continuous® W Principal Gamma 1x 10M
Particulate Emitters®
Sample (1-131, Others)
Continuous® M Gross Alpha 1 x 10™
Composite
Particulate
Sample
Continuous® Sr-89, Sr-90 1 x10™M
Composite
Particulate
Sample
Continuous® Noble Gas Noble Gases 1 x 10¢
Monitor Gross Beta or Gamma
S01-0DCM
Revision 14
2-3 02-25-99
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- ITABLE' 2-1
“io: (Continued)

TABLE NOTATION

a.. The LLD is defined, for purposes of these specifications as the smallest

. concentration of radioactive material in a sample that will yield a net
count (above system background) that will be detected with a 95% -

probability with only 5% probability of falsely cong]uding that a blank

- observation represents a "real” signal. = i

For a pariicuiér méasurement?system (which may include radiochemical
separation):

4.66's,
E-V-2.22x10°-Y-exp (-A at)

LLD =

where,

LLD is "a priori® lower 1imit of detection as defined above (as microcuries
per unit mass or volume).

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

E is the counting efficiency (as counts per disintegration),

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

2.22 x 10® is the number of disintegrations per minute per microcurie,
Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide,

at for plant effluents is the elapsed time between the midpoint of sample
collection and time of counting,

Typical values of E, V, Y and at should be used in the calculation.

1t 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
an a posteriori (after the fact) limit for a particular measurement.

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

S01-0DCM
Revision 11
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TABLE 2-1
(Continued)

TABLE NOTATION (Continued)

c. Tritium grab samples shall be taken at least once per 7 days from the

ventilation exhaust from the spent fuel area, whenever spent fuel is in the
spent fuel pool. :

d. The ratio of fhéﬁéambie 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; 2.2.1, and 2.3.1.

e. 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.

S01-0DCM
Revision 9
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2.0 RADIOACTIVE GASEOUS EFFLUENTS (Continued)
2.2 DOSE, NOBLE GASES
2.2.1 SPECIFICATION
Applicability: At all times.

Objective: Maintain the dose due to noble gases in gaseous
. effluents as Tow as is reasonably achievable.

Specification: A. 'The air dose due to noble gases released in
: : gaseous effluents from San Onofre Unit 1 to

areas.at and beyond the SITE BOUNDARY (see
‘Flgure 6 1) shall be limited to the following:

Al. 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.

B. Action:

1. With the calculated air dose from
radioactive noble gases in gaseous
effluents exceeding any of the above
Timits, prepare and submit to the
Commission within 30 days, pursuant to
Technical Specification D6.9.2, a Special
Report that identifies the cause(s) for
exceeding the limit(s) and defines the
corrective actions that have been taken to
reduce the releases and the proposed
corrective actions to be taken to assure
that subsequent releases will be in
compliance with the above limits.

S01-0DCM
Revision 10
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2.0 RADIOACTIVE GASEOUS EFFLUENTS (Continued)
2.2 DOSE, NOBLE GASES (Continued)

2.2.2 SURYEILLANCE

Applicability:

Objective:

.Specification:

At all times.

To verify the dose due to noble gases in radioactive
gaseous effluent is maintained as low as is
reasonably achievable.

Cumulative dose contributions for noble gases for the
current calendar quarter and current calendar year
shall be determined in accordance with Section 2.7.1
at least once per 31 days.

S01-0DCM
Revision 8
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2.0 RADIOACTIVE GASEOUS EFFLUENTS - (Continued)

2.3 DOSE, TODINE-131, TODINE-133, TRITIUM AND RADIONUCLIDES IN PARTICULATE
FORM

2.3.1 SPECIFICATION
Applicability: At all times.

Objective: Maintain the dose due to radioiodine, radioactive

materials in particulate form and radionuclides other
than noble. gases in gaseous effluents as low as is
reasonably achievable.

Specification: .A. . The dose to a MEMBER OF THE PUBLIC from 1-131,
.I-133, from tritium and from all radionuclides
in particulate form with half-lives greater than
_ .-8 days -in gaseous effluents released from San
; Onofre Unit 1 to. areas at and beyond the SITE

BOUNDARY (see Figure 6-1) shall be limited to
the following:

1. Durihg any calendar quarter: < 7.5 mrem to
any organ; and -

2. During any calendar year: < 15 mrem to
any organ.

B. Action:

1. With the calculated dose from the release
of 1-131, I-133, tritium and radionuclides
in particulate form with half-lives greater
than 8 days, in gaseous effluents exceeding
any of the above 1imits, prepare and submit
to the Commission within 30 days, pursuant
to Technical Specification D6.9.2, a
Special Report that identifies the cause(s)
for exceeding the limit and defines the
corrective actions that have been taken to
reduce the releases and the proposed
corrective actions to be taken to assure
that subsequent releases will be in
compliance with the above limits.

S01-0DCM
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2.0

RADIOACTIVE GASEQUS EFFLUENTS (Continued)

2.3 DOSE, IODINE-131, IODINE-133, TRITIUM AND RADIONUCLIDES IN PARTICULATE

2.4

FORM (Continued)

2.3.2 SURVEILLANCE

Applicability:

Objective:

Specification:

At 2all times.

" To verify the dose due to iodine-131, iodine-133,

tritium and radionuclides in particulate form with
half-lives greater than 8 days is maintained as low
as is reasonably achievable.

Cumulative dose contributions for the current
calendar quarter and current calendar year for
jodine-131, iodine-133, tritium and radionuclides in
particulate form with half-lives greater than 8 days

shall be determined in accordance with Section 2.7.2
at least once per 31 days.

GASEQUS RADWASTE TREATMENT

2.4.1 DELETED

S01-00CM
Revision 14
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2.0 RADIOACTIVE GASEOUS EFFLUENTS (Continued)
2.5 GASEQUS EFFLUENT MONITOR SETPOINTS
2.5.1 PLANT VENT STACK .

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

and meteorological dispersion factor.

Total Body

(0.03) [2120 cfm ]:( 500 mrem/yr) (107 m*/cc)

C = m?/sec
det L C
(Flow rate, cfm) {x/q, sec/m’)i;‘(K‘, mrem/*: ) ( '
: o uCi/m Coot (2-1)
Skin
(0.03) [2120 :/fs";c‘) ( 3000 mrem/yr) (107 m*/cc)
m
Cdet = L C
(Flow rate, cfm) (x/q, sec/m3y2i' L, + 1.1M, mrem/yr ! (2-2)
\ - pCi fm? Crot
S01-0DCM
Revision 14
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2.0 RADIQACTIVE GASEOUS EFFLUENTS

(Continued)

2.5 GASEQUS EFFLUENT MONITOR SETPOINTS (Continued)

2.5.1

where:

PLANT VENT STACK (Continued)

Cdet

0.03

1.1

3000 mrem/yr
500 mrem/yr
¢

Ceoe

Flow Rate

2120
X/Q

1]

instantaneous concentration at the
detector, uCi/cc

an administrative factor used to
account for potential activity from
other airborne release pathways on
Site

total body dose conversion factor for
the i*" gamma emitting noble gas,
from Table 2-3, mrem/yr per uCi/m’

skin dose conversion factor for the i‘®
noble gas, from Table 2-3, mrem/yr per
uCi/m?

air dose conversion factor for the it
noble gas, from VTable 2-3, mrem/yr per
uCi/m?

conversion factor to convert gamma air dose
to skin dose.

skin dose rate limit, as specified by
Specification 2.1.1

total body dose rate limit, as specified by
Specification 2.1.1

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

total concentration of noble gases, as
determined by sample analysis, uCi/cc

plant vent flow rate, cfm
20,000 cfm/fan (x no. of fans to be run)

conversion constant, cfm to m’/sec

historical annual average dispersion
factor for any landward sector
1.3E-5 sec/m’

S01-0DCM
Revision 14
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2.0 RADIOACTIVE GASEOUS EFFLUENTS - (Continued)
2.5 GASEQOUS EFFLUENT MONITOR SETPOINTS (Continued)
2.5.1 PLANT VENT STACK (Continued)

RT-1254, Wide Range Gas Monitor
The maximum release rate, pCi/sec, is determined by
converting the concentration at the detector, C,., to

an equivalent release rate, uCi/sec, as follows:

(Cger» uCi/fcc) (flow rate, cc/sec) (2-3)

A, =
where: e
Aax = maximum permissible release rate
Ceet = smaller of the values of C,, obtained
| from equations (2-1) and (2-2).
.Flow Rate =  vent stack flow rate, cc/sec

9.44 x 10° cc/sec x (number of fans)

The release rate setpoint shall not be set greater than
the maximum release rate determined above when this
monitor is beiqg:used to meet the requirements of

Specification 2.1.1.

S01-00CM
Revision 10
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2.0 RADIOACTIVE GASEOQUS EFFLUENTS (Continued)
2.6 GASEQUS EFFLUENT DOSE RATE

The methodology used for the purpose of‘implementation of

Specification 2.1.1 for the dose rate above background to an

individual in an unrestricted area is calculated by using the

following expressions:

2.6.1

where:

FOR NOBLE GASES:

D, = I,

[ L]

18

(X70)

.Dla =T [Ki(m) EIi ] (2-7)

u

[(L‘ + 1.M) (X7Q) q, ] (2-8)

tbta] body dose rate in unrestricted areas due
to airborne radioactive effluents, mrem/yr.

skin dose rate in unrestricted areas due to
airborne radioactive effluents, mrem/yr.

total body dose factor due to gamma emissions
for each identified noble gas radionuclide, 1,
from Table 2-3, mrem/yr per uCi/m’.

skin dose factor due to the beta emissions for
each identified noble gas radionuclide, i, from
Table 2-3, mrem/yr per pCi/m'.

air dose factor due to gamma emissions for each
identified noble gas radionuclide, i, from
Table 2-3, mrad/yr per uCi/m* (Unit conversion
constant of 1.1 mrem/mrad converts air dose to
skin dose.)

measured or calculated release rate of
radionuclide, i, uCi/sec

1.3E-5 sec/m*. The maximum annual average
atmospheric dispersion factor for any area at or
beyond the unrestricted area boundary for a
landward sector.

S01-0DCM
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2.0 RADIOACTIVE GASEOUS EFFLUENTS * (Continued)

2.6 GASEQUS EFFLUENT DOSE RATE (Continued)

2.6.2 FOR I-131, I-133, RADIOACTIVE MATERIALS IN PARTICULATE
FORM WITH HALF LIVES GREATER THAN EIGHT DAYS AND H-3:
D, = Z :lz,‘(ip‘k W) Q’] (2-9)
D, = organ dose rate in unrestricted areas due to
- airborne effluents, mrem/yr
Q, = measured or calculated release rate of
radionuclide, i, pCi/sec
P = dose parameter for radionuclide, i, for pathway,
"k, from:Table 2-4 for the inhalation pathway,
mrem/yr per uCi/m’. The dose factors are based
on the critical individual organ and the child
age group.
W = highest calculated annual average dispersion

parameter for estimating the dose to an

individual at or beyond the unrestricted area
boundary for pathway k.

= (X/Q), 1.3E-5 sec/m® for the inhalation pathway.
The location is the unrestricted area in the
NW sectpr.

= (B/Q), 7.26-8 sec/m’ for the food and ground
pathways. The location is the unrestricted area
in the NW sector.

S01-0DCM
: Revision 11
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2.0 RADIOACTIVE GASEOUS EFFLUENTS (Continued)

2.7 GASEQUS EFFLUENT DOSE CALCULATION

207.1

2.7.1.1

where:

DOSE FROM NOBLE GASES IN GASEOUS EFFLUENT

The gaseous releases considered in the following dose
calculations are described in Section 2.5.1. The air dose
in unrestricted areas due to noble gases released in
gaseous effluents is calculated using the following

expressions:

FOR HISTORICAL METEOROLOGY:

D, = 3.17x10°% 2, M, (X7Q) Q] (2-10)

Dy = 3.17x20% £, v, (X70) Q] (2-11)

D, =  .total gamma air dose from gaseous
effluents, mrad

Dy = total beta air dose from gaseous effluents,
mrad

M, = air dose factor due to gamma emissions for

each identified noble gas radionuclide, i,
from Table 2-3, mrad/yr per uCi/m’

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

(X7Q) = 1.3E-5 sec/m’. The maximum annual average
atmospheric dispersion factor for any area
at or beyond the unrestricted area boundary
for a landward sector.

Q, = amount of noble gas radionuclide, i,
released in gaseous effluents, uCi.
3.17x 10® =  inverse seconds/year

S01-0DCM
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2.0 RADIOACTIVE GASEOUS EFFLUENTS - (Continued)

2.7 GASEQUS EFFLUENT DOSE CALCULATION (Continued) .

2.7.1
2.7.1.2

where:

DOSE FROM NOBLE GASES IN GASEOUS EFFLUENT (Continued)
FOR METEOROLOGY CONCURRENT WITH RELEASE:

NOTE:

:Cdnsistent‘with the methodology provided in

:Regulatory Guide 1.109 and the following

~equations, RRRGS (Radioactive Release Report

ot,

(X0

Q;j‘ H

1:14x10"

Generating System) software is used to perform

thé actual calculations.

1.18x10 'z, Mz, (Atj (X/Q) 6 QU) (2-12)

“1.1'415{1"0 o, NE (Atj (x/Q)4, 6‘-‘]W (2-13)

‘total‘gémma air dose from gaseous effluents

in sector e, mrad

* ‘total:beta air dose from gaseous effluents
in sector e, mrad

f”air‘doSe factor due to gamma emissions for
" each identified noble gas radionuclide, i,
~ from Table 2-3, mrad/yr per uCi/m’

- air dose factor due to beta emissions for

each identified noble gas radionuclide, i,

- from Table 2-3, mrad/yr per uCi/m’

,;;Jéhétﬁiof the j* time period over which

TR

" -

"‘i(X/Q);B"and Q; are averaged for gaseous
releases, hours

“-Ethospheric dispérsion factor for time :
- ‘period, Atgj at exclusion boundary location

in landward sector e determined by

'+ -‘concurrent meteorology, sec/m’

' --average release rate of radionuclide, i,in

gaseous effluents during time period, at,,

~-uCi/sec

- inverse hours/year

S01-0DCM
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2.0 RADIOACTIVE GASEQUS EFFLUENTS (Continued)
2.7 GASEOUS EFFLUENT -DOSE CALCULATION (Continued)

2.7.2 DOSE FROM I-131, I-133, RADIOACTIVE MATERIAL IN
PARTICULATE FORM AND H-3

The dose to an individual from I-131, I-133, radioactive
materials in particulate form with half lives greater than
eight days and H-3 in gaseous effluents released to
unrestricted areas is calculated using the following

expressions:
2.7.2.1  FOR HISTORICAL METEOROLOGY:
D, =3.17x107 g, [5,(R,W,) Q] (2-14)
where:
D, = total projected dose from gaseous effluents to
an individual, mrem
6 = amount of radioiodines, radioactive materials in
particulate form and radionuclides other than
noble gases with half lives greater than eight
days, 1, released in gaseous effluents, uCi
Y rRiM, = sum of all pathways k for radionuclide, i, of

the Ri* W product, mrem/yr per puCi/sec. The
YR W, value for each radionuclide, i, is given
in Table 2-5. The value given is the maximum
YRy W, for all locations and is based on the
most restrictive age groups.

Ri = dose factor for each identified radionuclide, i,
for pathway k (for the inhalation Xathway.
mrem/yr per uCi/m® and for the food and ground

"~ plane ?athways, m’-mrem/yr per uCi/sec at the
controlling location.  The R,'s for each age
grouﬁ are given in Tables 2-6 thru 2-16. Oata
in these tables are derived using the NRC code,
PARTS. (See the annual update of revised R,
parameters based on changes in the Land Use

Census provided by Corporate Health Physics and
Environmental.)

W = anngél average dispersion parameter for
estimating the dose to an individual at the
controlling location for pathway k.

.= (X7Q) for the inhalation pathway, sec/m’. The

(xéo) for each controlling location is given in
Tables 2-6 thru 2-16.

= (D/Q) for the food and ground plane pathways,
mgzn The (D/Q) for each controlling location
are given in Tables 2-6 thru 2-16.
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2.0 RADIOACTIVE GASEQUS EFFLUENTS

(Continued)

2.7 GASEOUS EFFLUENT DOSE CALCULATION (Continued)

2.7.2 DOSE FROM I-131, 1-133, RADIOACTIVE MATERIAL IN
' PARTICULATE FORM AND H-3 (Continued) :

2.7.2.2  FOR METEOROLOGY'CONCURRENT WITH RELEASES:

NOTE:

" Consistent with the methodology provided in
Regulatory Guide 1.109 and the following
equations, RRRGS (Radioactive Release Report
Generating System) software is used to perform
the actual calculations.

Tmn

- : f 2-
D, = 1.14 x 10.“ z:sz [(at)) (R, (“m)» @, ] | ( ;15)

where:
De

ot,

Qij

Rike

“total annual dose from gaseous effluents to

an individual in sector e, mrem.

length of the j* period over which W,

“and Q;; are averaged for gaseous releases,
. hours

average release rate of radionuclide, i, in

. gaseous effluents during time period At,,

uCi/sec

dose factor for each identified
radionuclide i, for pathway k for sector e
(for the inhalation pathway, mrem/yr per
pCi‘nP, and for the food and ground plane
pat wa{s, m? mrem/yr per uCi/sec) at the
controlling location.

The dose factor is based on the maximum
dose to the most restrictive age group. A
listing of R,, for the controlling
Tocations in each landward sector for each
%roup is given in Tables 2-6 thru 2-16.

he e is determined by the concurrent
meteorology.

dispersion parameters for the time period
at; for each pathway k for calculating the
doSe to an individual at the controlling
location in sector & using concurrent

_ meteorological conditions.

(X/Q) for the inhalation pathway, sec/m’

B (D/Q) for the food and ground plane

pathways, m

S01-00CM
Revision 8
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TABLE 2-3

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS™

Total Body Dose | Skin Dose Gamma Air Dose | Beta Air Dose
Factor K, Factor L, Factor M, Factor N;
Radio- (mrem/yr. (mrem/yr - (mrad/yr (mrad/yr

Nuclide per uCi/m) per uCi/m’) per uCi/m}) per uCi/m’)
Kr-85m 1.17€+3 1.46E+3 1.23E+43 1.97E+3
Kr-85 l,61E+1 1.34E+3 1.72E+1 1.95€+3
Kr-87 5.92E+3 9.73E+3 6.17E+3 1.03E+4
Kr-88 1.47€E+4 2.37E+3 1.52E+4 2.93E+3
Xe-131m 9.15E+1 4.76E+2 1.56E+2 1.11E+3
Xe-133m 2.51E+2 9.94E+2 3.27E+2 1.48E+3
Xg-l33 2.94E+2 3.06E+2 3.53E+2 1.05E+3
Xe-135m 3.12E+3 7.11E+2 3.36E+3 7.39E+2
Xe-135 1.81E+3 1.86E+3 1.92E+3 2.46E+3
Xe-138 8.83E+3 4.13E+3 9.21E+3 4.75E+3
Ar-41 B.84E+3 2.69E+3 9.30E+3 3.28E+3

“Source: USNRC Reg. Guide 1.109, Table B-1

501-0DCM
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JABLE -2-4

DOSE PARAMETER P,

CHILD AGE GROUP
_ CRITICAL ORGAN

. Inha\atioﬁ'ﬁéthwa

Inhalation Pathway

Radionuclide (mrem/yr per ijjm{} - Radionuclide (mrem/yr per uCi/m’)
H -3 L1E+3 S 1-131 © 1.6E47
Cr-51 1.76+4 1-132 1.9E45
Mn-54 1.6E+6 | 1 -133 3.8E+6
Co-57 '5.1E+5 f 1-134 5.1E+4
Co-58 1.1E+46 1-135 7.9E+5
Co-60 7.1E+6 Cs-134 1.0E+6
Sr-89 2.2E+6 Cs-136 L.7E+5
Sr-90 1.0E+8 Cs-137 9.1E+5
Ir-95 2.2E46 Ba-140 1.7E+6
Nb-95 6.1E+45 Ce-141 5.4E+5
Ru-103 6.6E+5 Ce-144 1.2647
Te-129m 1.BE+6

‘Source: USNRC NUREG-0133, Section 5.2.1.1
$01-0DCM
Revision 8
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TJABLE 2-5

CONTROLLING LOCATION FACTORS

Radionuclide

o z;Rnwx

mrem/yr per uCi/sec

Use:

H -3
Cr-51
Mn-54
Co-57
Co-58
Co-60
Sr-89
Sr-90
Zr-95
Nb-95
Ru-103
Te-129m
Cs-134
Cs-136
Cs-137
Ba-140
Ce-141
Ce-144
I -131
I -132
I -133
1 -134
I -135
UN-ID

.16E-3
.53E-1
53E+1
.96E+0
L15E+1
L98E+2
.96E+1
.08E+3
21E+1
.90E+0
.09E+1
.51E+0
.52E+2
L73E+0
2TE+2
.51E+0
.82E+0
.51E+1
L94E+1
.95E-1
.80E+0
.35E-1
L04E+0
.94E+]

— NI OB WWHEUNINWEREONENRN~NR D= OWr=W

DWDRVOWOOWmWEWEEW
€0 €9 00 06 RB 08 0 o0 6% e s e

Outage Workers
Qutage Workers
Outage Workers
OQutage Workers
Qutage Workers
Qutage Workers

SC Ranch (No. Res.)
SC Ranch (No. Res.)

Qutage Workers

Deer Consumer/Hunter
Deer Consumer/Hunter

Qutage Workers
Qutage Workers
Outage Workers
Outage Workers
Qutage Workers
Outage Workers
OQutage Workers
Outage Workers
Outage Workers
Outage Workers
Outage Workers
Outage Workers
Outage Workers

Footnote: These values to be used in manua) calculations are the maximum
YRuMW, for all locations based on the most restrictive age group.

2-21
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-TABLE 2-7
DOSE PARAMETER R, FOR SECTOR P

. Page 1 of 2
Pathway = Surf Beach/Life Guard Distance = 0.4 miles
X/Q = 2.7E-6 sec/m’ D/Q = 1.2E-8 m?
Infant Child : . Teen Adult
Inhala-'| Food & | Inhala-.| Food & | Inhala- | Food & | Inhala- | Food &
Radio- |tion . | Ground | tion ' | Ground | tion -~ | Ground | tion | Ground
Nuclide | Pathway | Pathway |-Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- 7.8640 | v-0- -] 4.2E+1 -0- | 9.6E+1 | -0-
Cr-51 - -0- -0- 1.2642 | 3.2E+4 | 6.9E+42-| 1.5E+5 | 1.1E+43 | 3.5E+5
.-} Mn-54 -0- . -0- 1.1E+4 | 9.5E+6 | 6.5E+4 | 4.5E+7 | 1.1E45 | 1.1E+8
"] Co-57. -0- -0- 3.5E43 | 2.4E+6 | 1.9E+4 | 1.1E+7 | 2.8E+4 | 2.6E+7
. -] Co-58 -0-- -0- 7.6E+3 | 2.6E+6 | 4.4E+4 1.2E+7 | 7.1E+44 | 2.9E+7
.- | Co-60 - =0- -0- 4.9E+4 :| 1.5E+8 | 2.9E+5 | 7.0E+8 | 4.5E+5 | 1.6E+9
- | Sr-89 | -0~ :} :-0- J1.5E+4 | 1.5E+2.| 7.9E+4 | 7.1E+2 | 1.1E+5 | 1.6E+3
.| Sr-90 -0- | . -0- 7.0E45 | . -0- 3.5e46-| -0- | 7.5€+6 | -O-
-] Zr-95 -0- _=0- 1.5E+4 ;| 1.7E+6 | 8.BE+4 | .8.2E+6 | 1.3E+5 | 1.9E+7
"] Nb-95 - -0- -0- 4.2E+3 | 9.4E+5 | 2.5E+4 4.5E+6 | 3.8E+4 1.0E+7
Ru-103 -0- -0- 4,6E+3 | .7.5E+5 | 2.6E+4 | 3.6E+6 | 3.8E+4 | B.3E+6
‘Te-129m -0- -0- 1.2E44 | . 1.4E+5 | 6.5E+4 | 6.4E+5 | 8.8E+4 | 1.5E+6
Cs-134- -0- -0- 7.0E+3 | 4.7E+7 | 3.7E+4 | 2.2E+8 | '6.5E+4 | 5.2E+8
Cs-136 -0- -0- 1.2E+3 | .1.0E46 | 6.3E+3 | . 4.9E+6 | 1.1E+4 1.1E+7
Cs-137 -0- -0- 6.3E+3 | 7.1E47 | 2.8E+4 | 3.4E+8 | 4.7E+4 | 7.BE+8
Ba-140 -0- .. -0- 1.2E+4 '} 1.4E+5 | 6.6E+4 6.7E+5 | 9.7E+4 | 1.6E+6
Ce-141 -0- -0- 3.8E+43 ;| 9.4E+4 | 2.0E+4 | 4.5E+5 | 2.86+4°| 1.0E+6
Ce-144 -0- -0- .8.2E+4 || 4.8E+5 | 4.4E+5 .| 2.3E+6 | 5.9E+5 ] 5.3E+6
I-131 -0-..1 -0- 1.1E45 | (1.2E+5 | 4.8E+5 | 5.6E+5 | 9.1E+5 | 1.3E+6
I -132 -0-- -0- 1.3643 | 8.5E+3 | 4.9E+3 |.4.1E+4 | :8.7E+3 | 9.4E+4
T -133 -0- -0- 2.7E+4 | 1.7E+4 | 9.5E+4 B.0E+4 '} 1.6E+5 | 1.9E45
1 -134 -0- -0- 3.5E+2 | 3.1E+3 '} 1.3E+3 | 1.5E+44 | 2.3E+3 | 3.4E+4
1-135 -0- -0- 5.5E43 :| 1.7E+4 | 2.0E+4 |.B.2E+4 | 3.4E+4 | 1.9E+5
UN-ID -0- -0- 6.9+3 1] 5.1E+6 | 4.1E+4 2.4E+7 | 6.6E+4 5.7E+7
Inhalation Pathway, units = m£$m1¥£
uCi/m
2 .
Food & Ground Pathway, units = (m L%:;ﬁﬂifr?i
S01-00CM
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TABLE 2-7
DOSE PARAMETER R, FOR SECTOR P

Page 2 of 2
Pathway = Cotton Point. Estates with Garden Distance = 2.6 miles
X/Q = 1.3E-7 sec/m* D/Q = 3.9E-10 m
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion - Ground | tion Ground | tion Ground tion Ground
Nuclide | Pathway | Pathway:| Pathway ‘| Pathway | Pathway | Pathway | Pathway | Pathway
H -3 6.5E+2 -0- 1.1E+3 | 4.0E+3 1.3E+3 | 2.6E+3 1.3e43 | 2.3E+3
Cr-51 1.3E+4 | 4.7E+6 | 1.7E+4 | 1.1E+7 2.1E+4 | 1.5E+7 1.4E+4 | 1.6E+7
Mn-54 1.0E+6 | 1.4E+49 1.6E+6 | 2.0E+49 2.0E+6 | 2.3E+9 1.4E+6 | 2.3E+9
Co-57 3.8E+5 | 3.4E+8: | 5.1E+5 | 5.8E+8 5.9E+5 | 6.6E+8 3.7E+5 | 6.3E+8
Co-58 7.8E+5 | 3.8E+8 | 1.1E+6 | 7.5E+8 1.3E+6 | 9.7E+8 9.3E+5 | 9.9E+8
Co-60 4.5E+6 | 2.2E+10°} 7.1E+6 | 2.4E+10°| 8.7E+6 | 2.5E+10 | 6.0E+6 | 2.5E+10
Sr-89 2.0E+6 | 2.2E+4 2.2E+6 | 3.5E+10 | 2.4E+6 | 1.5E+10 | 1.4E+6_| 9.8E+9
Sr-90 4,1E+7. -0-- | 1.0E48 | 1.4E+12' | 1.1€+8 | 8.3E+11 | 9.9E+7 | 6.7E+11
Zr-95 1.86+6 | 2.5E+8 .| 2.2E+6 | 1.1E49 2.7E+6 | 1.5E+9 1.8E+6 | 1.4E+9
Nb-95 4 . 8E+5 | 1.4E+8 | 6.1E+5 | 4.3E+8 7.5E+5 | 5.9E+8 5.0E+5 | 6.1E+8
Ru-103 5.5E+5- | 1.1E48 | 6.6E+5 | 5.0E+8 7.8E+5 | 6.8E+8 5.0E+5 | 6.6E+8
Te-129m | 1.7E+6 | 2.0E+7 - | 1.8E+6 | 2.9E+9 2.0E+6 | 1.8E+9 1.2E+6 | 1.5E49
Cs-134 7.0E+45 | 6.8E+9 1.0E+6. } 3.2E410 | 1.1E+6 | 2.3E+10 | 8.5E+5 | 1.8E+10
Cs-136 1.3E+5 | 1.5E48 | 1.7E+5 | 3.7€+8 1.9E+45 | 3.2E+8 1.5E+5 | 3.2E+8
Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5 | 3.5E+10 | 8.5E+5 | 2.4€+10 | 6.2E+5 | 1.9E+10
Ba-140 1.6E46 | 2.1E+7 1.7646 | 3.0E+8 2.0E+6 | 2.3E+8 1.3E+6 | 2.8E+8
Ce-141 5.2E+5 | 1.4E+7 5.4E+5 | 4.2E+8 6.1E+5 | 5.5E+8 3.6E+5 | 5.2E+8
Ce-144 9.8E+6 | 7.0E+7 1.2E47 | 1.0E+10 | 1.3E+7 | 1.3E+10 | 7.8E+6 | 1.1E+10
I -131 1.56+7 | 1.7E+7 1.6€+7 | 4.8E+10 | 1.5E+7 | 3.1E+10 | 1.2E+7 | 3.8E+10
I <132 1.7E+5 | 1.2E+6 | 1.9E+5 | 1.2E+6 1.5E+5 | 1.2E+6 1.1E+5 | 1.2E+6
I -133 3.6E+6, | 2.4E+6 3.8E+6 | 8.1E+8 2.9E+6 | 4.6E+8 2.2E+6* | 5.3E+8
I -134 4.5E+4 | 4.5E45 5.1E+4: | 4.5E+5 4.0E+4 | 4.5E+5 3.0E+4" | 4.5E45
I -135 7.0E+5 | 2.5E+6 7.9E+5 | 1.2E+7 6.2E+5 | 8.2E+6 4.5E+5 | 9.1E+6
UN-ID 6.5E45 | 7.5E+8 | 1.0E+46 | 3.5E+49 1.2E46 | 2.6E+9 8.6E+5 | 2.0E49
Inhalation Pathway, units = ngm[;z
uCi/m
. .
Food & Ground Pathway, units = 15L%%%3%%é¥31
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- JABLE 2-8

" DOSE PARAMETER R, FOR SECTOR Q
Page 1 of 4 |F

Pathway = Qutage Workers Distance = 0.5 miles
X/Q = 3.2E-6 sec/m’ D/Q = 1.7E-8 m?
Infant Child ! Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion | Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- - -0- -0- -0- -0- -0-
Cr-51 - -0- -0- «0-- ' -0- -0- -0- -0- -0-
Mn-54 -0- -0- -0~ - -0- -0- -0- -0- -0-
Co-57 -0- -0- -0- Co=0-- -0- -0- -0- -0-
Co-58 -0- -0- -0--3|" -0- -0- -0- -0- -0-
Co-60 -0- -0- -0- ] -0- -0- -0- -0- -0-
Sr-89 - -0-- -0- -0--:1  -0- -0- -0- -0- -0-
Sr-90 -0- -0- -0- | -0- -0- -0- -0- ' -0-
Zr-95 -0- .| -0- -0- | -0- -0- -0- -0- _ -0-
‘Nb-95 | -0- -0- -0- -0- -0- -0- -0- . -0-
Ru-103 -0- -0- -0- | - -0- -0- -0- -0- | -0-
Te-129m -0- -0- o =0-- ] . =0- -0- -0- -0-. .=0-
Cs-134 -0- -0- -0- | -0- -0-- | -0- -0-- -0-
Cs-136 -0- -0- -0- -0- -0- -0- -0- -0-
Cs-137: -0- -0- -0-* | -0- - -0- -0- -0- -0-
Ba-140- -0-- -0- -0- - =0- -0- =0~ -0- -0-
Ce-141 -0- -0- -0-"1 -0- -0- -0-. -0- -0-
Ce-144 -0- -0- -0- -0- -0- -0- -0- -0-
1 -131 -0- | -0- -0- -0- -0- -0- -0- -0-
I -132 -0- | -o- -0- -0- -0- -0- -0- -0-
1-133 -0- -0- -0- | . -0- -0- -0- - -0- -0-
I -134 -0- -0- -0- -0- -0- -0- -0- -0-
1-135 -0- -0- -0-- | -0- -0- -0- -0- -0-
UN-ID -0- -0- -0- -0- -0- -0- -0- -0-
Inhalation Pathway, units = mrem/yr
uCi/m
v o {m?) (mrem/yr)
Food & Ground Pathway, units = uCi/sec
S01-0DCM
Revision 14
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TABLE 2-8

. DOSE PARAMETER R, FOR SECTOR Q
Page 2 of 4 lF

Pathway = San Onofre Mobile Homes Distance = 1.2 miles
X/Q = 9.1E-7 sec/m’ D/Q = 4.3E-9 m*
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion .Ground | tion Ground .| tion | Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 6.5E+2 -0- 1.1E+3 -0- 1.3+3. | -0- 1.36+3 | -0-
Cr-51 1.3e+44 | 4.7E+6.. | 1.7E+4 | 4.7E+6 2.1E+4 | 4.7E+6 1.4E+44 | 4.7E+6
Mn-54 1.0E+6 | 1.4E+9 1.6E+6 | 1.4E+9 2.0E+6 | 1.4E+9 1.4E+6 | 1.4E+9
Co-57 3.8E+5 | 3.4E48 5.1E+5 | 3.4E+8 | 5.9E+5 | 3.4E+8 | 3.7E+5 | 3.3E8
Co-58 7.8E45 | 3.8E+8 | 1.1E+6 | 3.8E+8 1.3646 | 3.8E+8 | 9.3E+5:] 3.8E+8
Co-60 4.5E+6 | 2.2E+10 | 7.1E+6° | 2.2E+10 | B.7E+6 | 2.2E+10 | 6.0E+6 | 2.2E+10
Sr-89 2.0E+6 | 2.2E+4 | 2.2E+6 | 2.2E+4 2.4E+6 | 2.2E+4 1.4E46 | 2.2E+4
Sr-90 4,1E+7 -0- 1.0E+8 -0- 1.1E+8- | -0- 9.9E+7 | -0-
Zr-95 1.8E+6 | 2.5E+8 2.2E+6 | 2.5E+8 2.7E46° | 2.5E48 1.8E+6 | 2.5E+8
Nb-95 4.8E+5 | 1.4E+8 6.1E+5 | 1.4E+8 7.5E+5 | 1.4E+8 5.0E+5 | 1.4E+8
Ru-~103 5.5E+5 | 1.1E+48 6.6E+5 | 1.1E+8 7.8E+45 | 1.1E+8 5.0E+5 | 1.1E+8
Te-129m | 1.7E+6. | 2.0E+7 1.8E46 | 2.0E+7. | 2.0E+6" | 2.0E+7 | 1.2E+6 | 2.0E+7
Cs-134 7.0E+5 | 6.8E+9 1.0E+6 | 6.8E+9 1,1E+6 | 6.8E+9 8.5E+5 | 6.8E+9
Cs-136 1.3E+5 | 1.5E+8 | 1.7E+5 | 1.5E+48 1.9e+5 | 1.5E+8 1.5E+5 | 1.5E+8
Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5 | 1.0E+10 | 8.5E+5 | 1.0E+10 | 6.2E+5 | 1.0E+10
Ba-140 1.66+6 | 2.1E+7 1.7E+46 | 2.1E+7 | 2.0E+6 | 2.1E+7 1.3E+6 | 2.1E+7
Ce-141 5.2E+5 | 1.4E+7 5.4E+5 | 1.4E+7 6.1E+5 | 1.4E+7 3.6E+5 | 1.4E+7
Ce-144 9.8E+6 | 7.0E+7 1.2E+47 | 7.0E+7 1.3E+47 | 7.0E+7 7.8E+6 | 7.0E+7
I -131 1.56+7 | 1.7E+7 1.6E+7 | 1.7E+7 1.56+7 | 1.7€+7 1.2E+7 | 1.7€47
I -132 1.7E+5 | 1.2E+6 1.9E+5 | 1.2E+6 1.5E+5 | 1.2E+6 1.1E+45 | 1.2E+6
I -133 3.6E+6 | 2.4E+6 3.8E+6 | 2.4E+6 2.9E+6 | 2.4E+6 2.2E+6 | 2.4E+6
1 -134 4.5E+4 | 4.5E+45 5.1E+4 | 4.5E+5 4.0E44 | 4.5E+5 | 3.0E+4 | 4.5E45
I -135 7.0E+5 | 2.5E+6 7.9E+5 | 2.5E+6 6.2E+5 | 2.5E+6 4.5E+5 | 2.5E+6
UN-ID 6.5E+5 | 7.5E+8 1.0E+6 | 7.5E+8 | 1.2E+6 | 7.5E+8B | B8.6E+5 | 7.5€+8
Inhalation Pathway, units = m£$m1¥£
uCi/m
o - (m?) (mrem/yr)
Food & Ground Pathway, units = uCi/sec
S01-00CM
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2-25 01-29-97

501-0DCM



Page 3 of 4
Pathway = San Mateo Pt Homes Distance = 2.5 miles
X/Q = 2.8E-7 sec/m’ D/Q = 1.1E-9 m?
Infant --Child - - - Teen Adult
Inhala- | Food & |-Inhala-|Food & ‘| Inhala-.| Food & .| Inhala- | Food &
Radio- | tion . | Ground :| tion - | Ground |{ tion 1 Ground | tion Ground
Nuclide | Pathway | Pathway. | Pathway | Pathway-| Pathway | Pathway | Pathway -| Pathway
H -3, '6.5E+2 -0- 1.1E43 | -0- - 1.3E+3 -0- 1.3E43 |:"-0-
Cr-51 1.36+4 | 4.7E+6 1.7E+4 | 4.7E+6 | 2.1E+4 | 4.7E+6 1.4E+4 | '4.7E+6
| Mn-54 1.0E46 | 1.4E+49 1.6E46 | 1.4E+9 | 2.0E+6 | 1.4E+9 .| 1.4E+6 | 1.4E+49
- 1 Co-57 | 3.8E+5.| 3.4E+8 | 5.1E+5 | 3.4E+8 | 5.9E+5 | 3.4E+8 .| 3.7E+5 | 3.4E+8
-] Co-58 .| 7.8E+5 | 3.8648 | 1.1E+6" | 3.8E48 | 1.3E46 | 3.8E+8 | 9.3E+5 | 3.8E+8
Co-60 - | 4.5E+6 | 2.2E+10 | 7.1E46 | 2.26410 | 8.7E+6 | 2.2E+10 | 6.0E+6 | 2.2E+10
Sr-89 . | 2.0E+6. | 2.2E+4 | 2.2E46 | 2.2E+4 | 2.4E+6 | 2.2E44 1.4E+6 |-2.2E+4
| Sr-90 4.1e+47 | -0- 1.0e+8 | -0- 1.1E+8 -0- | 9.9E+7 | -0-
Zr-95 1.8E+6 | 2.5E+8 | 2.2E+6-| 2.5E+8 [ 2.7E+6 | 2.5E+8 1.8E+6 | 2.5€+8
Nb-95 4 _8E+5 | 1.4E+8 6.1E+5 | 1.4E48 7.5845 | 1.4E+8 5.0E45 | 1.4E+8
Ru-103 5.5E+5 | 1.1E48 6.6E+5 | 1.1E48 | 7.8E+5 | 1.1E+8 5.0E+5 | 1.1E+8
Te-129m | 1.7E+6 | 2.0E+7 1.8E46 | 2.0E+7 | 2.0E+6 | 2.0E+7 1.2E46 | 2.0E+7
Cs-134 | 7.0E45 | 6.8E+9 1.0646 | 6.8649 | 1.1E+6 | 6.BE+9 | 8.5E+5 | 6.8E+9
Cs-136 1.3€45 .| 1.5648 | 1.7E+5:] 1.56+8 | 1.9E+5 | 1.5E+8 | 1.5E+5 | 1.5E+48
Cs-137 6.1E+5 | 1.0E+10 | 9.1E+5:| 1.0E+10 | 8.5E+45 | 1.0E+10 | 6.2E+5 | 1.0E+10
Ba-140 1.6E+6. | 2.1E+7 1.7E46: | 2.1E+7 | 2.0E+6 | 2.1E+7° | 1.3E+6 { 2.1E47
Ce-141 5.2E+5 | 1.4E47 | 5.4E+5 | 1.4E+7 6.1E645 | 1.4E+47 | 3.6E+5 | 1.4E+7
Ce-144 | 9.8E+6 | 7.0E+7 | 1.2E+7 | 7.0E+7 | 1.3E+7 | 7.0E+7 | 7.8E+b6 | 7.0E+7
I -131 1.5E+7 | 1.7E+7 1.6E+7 | 1.7E+47 1.5647 | 1.7E+47 1.2E+7 | 1.7E+7
I -132 1.7E+5 | 1.2E+6 1.9e45 | 1.26+6 | 1.5E+5 | 1.2E+46 | 1.1E+5 | 1.2E+6
I -133 3.6E+6 | 2.4E+6 | 3.8E+6 | 2.4E+6 | 2.9E+6 | 2.4E+6 | 2:2E+6 | 2.4E+6
1 -134 4.5€E+4 | 4.5E+45 5.1E+4 | 4.5E+5 4.0E+4 | 4.5E45 3.0E+4 | 4.5E+5
1 -135 7.0E45 | 2.5E+6 7.9E45 | 2.5E+6 6.2E+5 | 2.5E+6 | 4.5E+5 | 2.5E+6
UN-1D 6.5E+5 | 7.5E+8 1.0E+6 | 7.5E+8 1.2E+6 | 7.5E+8 8.6E+5 | 7.5E+48
Inhalation Pathway, units = mrem/yr
uCifm*
cio o Am?) (mrem/yr)
Food & Ground Pathway, units 4G /sec
S01-0DCM
Revision 18
2-26 02-21-01

S01-0DCM

YABLE 2-8

* DOSE PARAMETER R, FOR SECTOR Q .

F



TABLE 2-8

~ DOSE PARAMETER R, FOR SECTOR Q

Page 4 of 4
Pathway = Rec Bldg Staff - Distance = 1.0 miles
X/Q = 1.1E-6 sec/m’ D/Q = 5.4E-9 m?
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground .} tion 1 Ground: "} tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway'| Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 1.3E+3 - -0-
Cr-51 -0- -0- -0- -0- -0- -0- 1.4E+4 | 4.7E+6
Mn-54 -0- -0- . <0- -0- -0- -0- 1.4€+46 | 1.4E+9
Co-57 -0- -0~ -0- -0- -0- -0- 3.7E+5 | 3.4E+8
Co-58 -0- -0- -0- -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0- -0-. -0- -0- -0-- | -0- 6.0E+6 | 2.2E+10
Sr-89 -0- -0- -0- -0- -0-- 1 1.4E+6 | 2.2E+4
Sr-90 -0- -0- -0- -0- -0- -0- 9.9€+7 -0-
.2r-95 -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 -0- -0- - -0- -0- -0- -0- 5.06+5 | 1.4€+48
Ru-103 -0- -0- -0~ -0- -0- -0- 5.06+5 ] 1.1E+8
Te-129m -0- -0- -0- -0- -0- -0- 1.26+6 | 2.0E+7
Cs-134 -0- -0- -0- -0- -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0- -0- -0- -0- -0- 1.56+5 | 1.5E+8
Cs-137 -0- -0-- -0- -0- -0- -0- 6.2E+5 | 1.0E+10
Ba-140 -0- -0- -0- -0- -0- -0- 1.3E+6 | 2.1E+7
.| Ce-141 -0- -0- -0- -0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- -0- -0- -0- -0- -0- 7.8E+6 | 7.0E+7
I -131 -0- -0- -0- -0- -0- -0- 1.2E+7 | 1.7E+7
I -132 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.2E+6
I -133 -0- -0- -0- -0- -0- -0- 2.2E+6 | 2.4E+6
I -134 -0- -0- -0- -0- -0- -0- 3.0e+4 | 4.5E+5
I -135 -0- -0- -0- -0- -0- -0- 4 .5€+5 | 2.5E+6
UN-ID -0- -0- -0- -0- -0- -0- 8.6E+5 | 7.5E+8
Inhalation Pathway, units = mrem/yr
uCi/m
o o Am)) (mrem/yr)
Food & Ground Pathway, units = L #C";r/e:;c L
S01-0DCM
Revision 20
2-27 02-28-03
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: & TABLE 2-9
DOSE PARAMETER R, FOR SECTOR R

Page 1 of 1
Pathway = San Onofre Mobile Homes Distance = 1.2 miles :
X/Q = 6.0E-7 sec/m’ D/Q = 3.5E-9 m?
Infant ' Child - Teen Adult
Inhala-:| Food & | Inhala-‘{ Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion °- | Ground | tion ‘Ground | tion ' | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3 | 6.5E42 -0- 1.1E43 ] ~0- - | 1.3e43 | -0- 1.3e43 | -0-
Cr-51 .} 1.3E+4.| 4.7E+6 | 1.7E+4:] 4.7E+6 2.1E+4 | 4.7E+6 | 1.4E+4 | 4.7E+6
Mn-54 . | 1.0E+6 | 1.4E+49 1.6E+6 7} 1.4E+9 " | 2.0E+6 | 1.4E+9 | 1.4E+6 | 1.4E+9
| Co-57 .| 3.8E+5 | 3.4E+8 5.1E+5"| 3.4E+8 *| 5.9E+5 | 3.4E+8 - | 3.7E+5 | 3.4E+8
{ Co-58 - | 7.8E+5 | 3.8E+8 1.1E+6¢| 3.8E+8 | 1.3E+6 | 3.8BE+8 9.3E+5 | 3.8E+8
Co-60 | 4.5E+6 | 2. 2£+10 7.1E46 ;) 2.2E+10 | B8.7E+6 | 2.2E+10 | 6.0E+6 | 2.2E+10
Sr-89 ;:| 2.0E+6 | 2.2E+4 2.2E+6:| 2.2E+4 | 2.4E+6 | 2.2E+4 1.4E46 | 2.2E+4
Sr-90 - | 41647 | -0- .| 1.0E+48:] -O- 1.1E+8 -0- 9.9E+7 | -0-
2r-95 1.8E+6 | 2.5E+48 : | 2.2E+6") 2.5E+8 ' | 2.7E+6 | 2.5E+8 1.8E+6 | 2.5E+8
Nb-95 .-.| 4.8E+5 ;| 1.4E+8 6.1E45:| 1.4E+8 | 7.5E45 | 1.4E+8 5.0E45 | 1.4E+8
Ru- 103 5.5E45: ] 1.1E48 6.6E+5:1 1.1E+48 | 7.BE+5 | 1.1E+8 | 5.0E+5 | 1.1E+8
Te- -129m | 1.76+6 | 2.0E+47 | 1.8E+67] 2.0E+7 2.0E46 | 2.0E+7' | 1.2E46 | 2.0E+47
Cs-134 - 7.0E+5 | 6.8E+9 | 1.0E+6. ] 6.8E+9 | 1.1E+6 | 6.8E+9 /-| B.5E+5 | 6.8E+9
Cs-136 1.3E+5 | 1.5E48 1.7€+5 | 1.5E+8 | 1.9E+5 | 1.5E+8 1.5E+45 | 1.5E+8
Cs-137 -| 6.1E45. | 1.0E+10 | 9.1E+5"] 1.0E+10 | 8.5E+5 | 1.0E+10 | 6.2E+5 | 1.0E+10
{ Ba-140 | 1.6E+6 | 2.1E+7 1.7E+6::) 2.1E+7" | 2.0E+6 | 2.1E+7 1.3E+6 | 2.1E+7
Ce-141 | 5.2E+5: | 1.4E+7 5.4E45 | 1.4E47 | 6.1E+45 | 1.4E+7 3.6E+5 | 1.4E+7
Ce-144 | 9.8E+6 | 7.0E+7 1.2E47 7| 7.0E47 | 1.3E47 | 7.0E+7 7.8E46 | 7.0E+7
1 .-131 | 1.5E+7-.| 1.7E+7 1.6E47 | 1.7E+7 | 1.5E47 | 1.7E+7 1.2E+47 | 1.7E+7
I -132 1.7E45 | 1.2E46 1.9E+5| 1.2E+6 1.5E+45 | 1.2E+6 1.1E+45 | 1.2E+6
I -133 | 3.6E+6 | 2.4E+6 .-| 3.8E+6' | 2.4E+6 | 2.9E+6 | 2.4E+6 | 2.2E+46 | 2.4E+6
1-134 4.56+44 | 4.5E45 | 5.1E+4° | 4,.5E+5 4.0E+4 | 4.5E+5 | 3.0E+4 ‘| 4.5E+5
1 -135 7.0E45 | 2.5E+6 | 7.9E+5 | 2.5E+6 | 6.2E+5. | 2.5E+6 4. 545 | 2.5E+6
UN-1D ‘6.5E45 | 7.5E48 | 1.0E+6 | 7.5E48 | 1.2E+6 | 7.5E+8 - 8.6E+5 | 7.5E+8
Inhalation Pathway, units = mrgm[¥£ -
uCi/m ‘
) .
Food & Ground Pathway, units = (m Lg:?&ﬂéﬁf?
S01-0DCM
Revision 12
2-28 01-29-97
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TJABLE 2-10
DOSE PARAMETER R, FOR SECTOR A.

Page 1 of 1
Pathway = Camp San Mateo ‘ Distance = 3.5 miles
X/Q = 7.8E-8 sec/m’ . D/Q = 4.4E-10 m?
Infant . - Child Teen ' Adult

Inhala--| Food & .| Inhala- | Food & ‘| Inhala- | Food & | Inhala- | Food &
Radio~ | tion ..| Ground | tion Ground .1 tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0-- - -0- -0- - -0- -0- 1.3E+3 -0-
Cr-51 -0- -0- -0- -0- -0- -0- 1.4E+4 | 4.7E+6
Mn-54 -0- -0- -0- -0- -0- -0~ 1.4E+6 | 1.4E+9
Co-57 -0-.- -0- - -0- -0- -0- -0~ 3.7E+5 | 3.4E+8
Co-58 -0- - -0- - -0~ -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0-. -0-: . -0- -0- -0- -0-- 6.0E+6 | 2.2E+10
Sr-89 -0- - -0- = -0- -0- - -0- -0- 1.4E+6' | 2.2E+4
Sr-90 -0- -0- | -0- -0- -0- -0- 9.9€+7 |} -0-
Zr-95 -0~ -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 -0- -0- - -0- -0- -0- -0- 5.0E+5 | 1.4E+8
Ru-103 -0- -0- -0- -0- -0- -0- 5.0E+5 | 1.1E+8
Te-129m -0- -0- -0- -0- -0- -0- 1.2E+6 | 2.0E+7
Cs-134 -0- . =0 -0- -0- -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0~ - -0- -0- -0- -0- 1.5E+5 | 1.5E+8
Cs-137 -0- -0- -0- -0- - -0- -0- 6.2E+5 | 1.0E+10
Ba-140 -0- -0- -0- -0- -0- -0- 1.3E+6 | 2.1E+7
Ce-141 -0- -0~ -0- -0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- ~0- -0- -0- -0- -0- 7.8E+6 | 7.0E+7
I -131 -0~ -0- -0- -0- -0- -0- 1.2E+7 | 1.7E+7
I -132 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.2E+6
I -133 -0- -0- - -0- -0- -0- -0- 2.2E+6 | 2.4E+6
I-134 -0- -0- -0- -0- -0- -0- 3.0E+4 | 4.5E+5
I -135 -0- -0- -0- -0- -0- -0- 4 .5E+5 | 2.5E+6
UN-ID -0- -0- -0- -0- -0- -0- 8.6E+5 | 7.5E+8

Inhalation Pathway, units = EE%?£¥£

cre = {m?) (mrem/yr)
Food & Ground Pathway, units uCi /sec

S01-0DCM
Revision 12
2-29 01-29-97

501-0DCM



S01-0DCM

" DOSE PARAMETER R, FOR SECTOR B

- TABLE 2-11

Page 1 of 2
Pathway = Sanitary Landfill Distance = 2.1 miles
X/Q = 1.4E-7 sec/m’ D/Q = 1.2E-9 m?
Infant Child:~ Teen - Adult
Inhala- | Food & | Inhala-:| Food & | Inhala- | Food & ‘| Inhala- | Food &
Radio- | tion Ground | tion '~ | Ground .| tion - | Ground | tion - | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- . -0- - -0- | 2.9E+2 -0-
Cr-51 - =0- =0- -0---}|. -0- | -0-~ -0- | 3.3E43 | 1.1E+6
Mn-54 -0- . -0- -0- - -0- -0- -0- 3.2E45 | 3.2E+8
Co-57 -0-- -0- -0- .| -0- -0- -0- B.4E+4 | 7.8E+7
Co-58 -0- -0- -0- . " -0- -0- -0- 2.1E45 | 8.7E+7
Co-60 -0- -0- 1 -0- -0- -0- 1.4E+6 | 4.9E+49
Sr-89 -0- -0- T -0-- D -0-- -0- -0- 3.2E45 | 4.9E+3
| Sr-90 -0- -0- -0- -0- -0- -0- | 2.3E+7 ~0-

1 Zr-95 -0- -0- -0- |. -0- -0- - -0- ‘4.0E+5 | 5.7E+7
Nb-95 -0- -0- -0-3- | -0-- -0- -0- 1.2E+5 | 3.1E+7
Ru-103 -0- -0- . =0-% o} -0- -0- -0- 1.2E+5 | 2.5E47
Te-129m -0- . -0- -0-- C-0- -0- -0- | 2.6E+5 | 4.5E46
Cs-134 -0- -0~ . =0-" ' -0-. -0-- -0- “1.9E45 | 1.6E+49
Cs-136 -0- " -0- -0- .. =0- -0- -0- 3.3E+4 | 3.4E+7
Cs-137 - -0- -0- -0- .o =0- -0- -0- 1.4E+45 | 2.3E49

- | Ba-140 -0- -0- -0-" C-0- -0- -0- 2.9E+5 | 4.7E+6
‘Ce-141- -0- -0- -0-. -0- - -0-- -0- 8.3E+4 | 3.1E+6
Ce-144 ;- -0- -0- -0-- - =0- - -0- -0- 1.864+6 | 1.6E+7
1 -131 -0- -0- -0- . =0- - -0- - -0- 2.7E46 | 3.9E+6
1 <132 . -0- -0- -0- - <0- -0- -0- | 2.6E+4 | 2.8E+5
1 -133. -0- -0- -0-+ -0- . -0- -0- 4,9E+5 | 5.6E+5
1 -134 -0- -0- -0- | . -0- -0- -0- - | 6.8E+3 | 1.0E+5
I -135 | -0- -0- . =0~ i <0- -0- -0- 1.0E+5 | 5.8E+5
UN-ID -0- -0- -0-. -0- -0- -0- 2.0E45 | 1.7E48

Inhalation Pathway, units = mrem/yr
uCi/m
2
Food & Ground Pathway, units = (m L%g?&gﬁfr)
S01-0DCM
Revision 8
2-30 06-29-92



TABLE 2-11
DOSE PARAMETER R, FOR SECTOR B

Page 2 of 2
Pathway = Qutage Workers Distance = 0.3 miles
X/Q = 3.9E-6 sec/m’ D/Q = 3.4E-8 m
Infant Child - Teen Adult
. Inhala- | Food & .| Inhala- | Food & : | Inhala- | Food & Inhala- | Food &
Radio- | tion | Ground .| tion . Ground tion Ground tion Ground
Nuclide | Pathway | Pathway:| Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 4.1E+2 -0- 7.2E+2 -0- 8.1E+2 -0- 8.1E+2 - -0-
Cr-51 B.2E+3 | 3.0E+6- | 1.1€+4 | 3.0E46 - | 1.3E+4 | 3.0E+6 9.2E+3 | 3.0E+6
Mn-54 6.4E+5 | 8.9E+8 1.0E+6 | 8.9E+8 1.3E+6 | 8.9E+48 9.0E+5 | 8.9E+8
Co-57 2.4E+5 | 2.2E+8 /| 3.2E+5 | 2.2E+8 | 3.8E+5 | 2.2E+8 2.4E+5 | 2.2E48
Co-58 5.0E+5 | 2.46+48 ‘| 7.1E+5 | 2.4E+8 8.6E+5 | 2.4E+8 5.9E+5 | 2.4E+8
Co-60 2.9E+6 | 1.4€+10:| 4.5E+6 | 1.4E+10 | 5.6E+6 | 1.4E+10 | 3.8E+6 | 1.4E+10
Sr-89 1.36+6 | 1.4E+4 | 1.4E+6 | 1.4E+4 1.5E+6 | 1.4E+4 9.0E+5 | 1.4E+4
Sr-90 2.6E+7 -0- | 6.5E+7 -0- 6.9E+7 -0- 6.3E+7 | -0-
Zr-95 1.1E+6 | 1.6E+8 ~| 1.4E+6 | 1.6E+8 1.76+6 | 1.6E+8 1.1E+6 | 1.6E+8
Nb-95 3.1E+5 | 8.7€E+7- | 3.9E+5 | B.7E+7 4.8E+5 | 8.7E+7 3.2E+5 | 8.7E+7
Ru-103 3.5E+5 | 7.0E+7 4.2E45 | 7.0E+7 5.0E+5 | 7.0E+7 3.2E+5 | 7.0E+7
Te-129m | 1.1E+6 | 1.3E+7 1,1E46 | 1.3E+7 1.3E4+6 | 1.3E+7 7.8E+5 | 1.3E+7
Cs-134 4,.5E+5 | 4.4E49 6.5E+5 | 4.4E+9 7.2E+5 | 4.4E+9 5.4E+5 | 4.4E+9
Cs-136 8.6E+4 | 9.6E+7 :{ 1.1E+5 | 9.6E+7 1.2E+5 | 9.6E+7 9.4E+4 | 9.6E+7
Cs-137 3.9E+5 | 6.6E+9 ' | 5.8E+5 | 6.6E+49 5.4E+5 | 6.6E+9 4.0E+5 | 6.6E+9
Ba-140 1.0E+6 | 1.3€E+7 | 1.1E+46 | 1.3E+7 1.3E+6 | 1.3E+7 8.1E+5 | 1.3E+7
Ce-141 3.3E+5 | 8.7E+6 : | 3.5E+5 | 8.7E+6 3.9E+5 | 8.7E+6 2.3E+5 | 8.7E46
Ce-144 6.3E+6 | 4.5E+7 | 7.6E+6 | 4.5E+7 8.6E+6 | 4.5E+7 5.0E+6 | 4.5E+7
I -131 9.5E+6 | 1.1E+7 1.0E+7 | 1.1E+7 9.4E+46 | 1.1E+7 7.6E+6 | 1.1E+7
I -132 1.1E+5 | 7.9E+5 1.2E+5 | 7.9E+5 9.7E+4 | 7.9E+5 7.3E+4 | 7.9E+5
I -133 2.3E+6 | 1.6E+6 2.5E+6 | 1.6E+6 1.9E+6 | 1.6E+6 1.4E+6 | 1.6E+6
I-134 2.8E+4 | 2.9E+5 3.2E+4 | 2.9E+5 2.5E+4 | 2.9E+5 1.9E+4 | 2.9E+5
1 -135 4.5E+5 | 1.6E+6 5.1E+5 | 1.6E46 4_0E+5 | 1.6E+6 2.9E+45 | 1.6E+6
UN-ID 4.1E+5 | 4.8E+48 6.4E+5 | 4.8E+8 7.9E+5 | 4.8E+8 5.5E+5 | 4.8E+8
Inhalation Pathway, units = %?'%}E
2
Food & Ground Pathway, units = _(m_)’_l_%%%y_r;)_
S01-00CM
Revision 20
2-31 02-28-03
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TABLE 2-12
" DOSE PARAMETER R, FOR SECTOR C

, Page 1 of 2
Pathway = Camp San Onofre Distance = 2.7 miles ,
X/Q = 9.3E-8 sec/m’ D/Q = 8.3E-10 m?
Infant Child Teen Adult
' Inhala- | Food & | Inhala- | Food & ‘| Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion ' | Ground | tion Ground | tion ° | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H-3 - -0- -0- -0- | --0- -0- -0- 1.3+3 | -0-
Cr-51 -0- -0- -0- ~=0- -0- -0- 1.4E+44 | 4.7E+6
Mn-54 -0- -0- -0-- 3 -0- -0- -0- 1.4E46 | 1.4E+9
Co-57 -0- -0- -0-"" -~ -0- -0- | -0- 3.7E+5 | 3.4E48
Co-58 -0- -0- -0-- °| -0- -0- -0- 9.3E+5 | 3.8E+8
1 Co-60 -0- -0- -0-" ) "-0- -0- -0- 6.0E+6 | 2.2E+10
‘| Sr-89 -0- -0- -0- -0- -0- -D- 1.4E+46 | 2.2E+4
| Sr-90 -0- -0- -0-: | _-0- -0- -0- 9.9E+7 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 -0- -0- -0- '] . -0- -0- -0- 5.0E+5 | 1.4E+8
Ru-103 -0- - -0- -0- | - -0- -0- -0- 5.0E+5 | 1.1E+8
Te-129m -0- -0- -0- - <0~ -0- -0- 1.2E+6 | 2.0E+7
Cs-134 -0- -0- -0- - =0- -0- -0- 8.5E+45 | 6.8E+9
Cs-136 -0- | -0- -0- “-0- -0- -0- "} 1.5E+5 | 1.5E+8
Cs-137 -0- -0- -0- i -0- -0- -0- 6.2E+5 | 1.0E+10
Ba-140 . {. -0- -0- -0~ -0- -0- -0- 1.3E+6 | 2.1E+7
Ce-141 -0-- -0- -0- _|-:-0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- -0- -0- - =0- -0- -0- 7.88+6 | 7.0E+7
1 -131 -0- -0- -0- -0- -0- -0- 1.2E47 '} 1.7E+7
I -132 -0- -0- -0- -0- -0- -0- 1.1E45 | 1.2E+46
1 -133 - -0- -0- -0-i° -0- -0- -0- 2.2E46 | 2.4E+6
1-134 -0- -0- -0~ -0~ -0- -0- 3.0E+4 | 4.5E+5
1 -135 -0- -0- -0- £ -0- -0- -0- 4.5E+5 | 2.5E+6
UN-1D -0- -0- -0- - -0- -0- -0- 8.6E+5 | 7.5E+8
Inhalation Pathway, units = 'ﬁ%?—';—ﬁ':
o _ {m?) (mrem/yr)
Food & Ground Pathway, units = uCi/sec
S01-0DCM
Revision 12
2-32 01-29-97

<01 -0NCM



TABLE 2-12
- DOSE PARAMETER R, FOR SECTOR C

. Page 2 of 2
Pathway = Deer Consumer/Hunter Distance = 1.1 miles
X/Q = 3.7€-7 sec/m’ D/Q = 4.6E-9 m*
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & | Inhala- | Food & Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- 2.8E+1 -0- 2.3E+1 3.5E+1 | 3.9E+1
Cr-51 -0- -0- -0- 5.0E+4 -0- 1.0E+5 3.9E+42 | 3.2E+5
Mn-54 -0- -0- -0- 7.7E+5 -0- 1.4E+6 3.86+4 | 4.1E+7
-Co-57 -0- -0- . -0- 4.6E+6 - -0- 8.0E+6 1.0E+4 | 2.3E+7
Co-58 -0- -0- -0- 9.6E+6 -0- 1.9E+7 2.5e+4 | 4.7E+7
Co-60 -0- -0- -0- 3.6E+7 -0- 7.2E+7 1.6E+45 .| 7.2E+8
Sr-89 -0- -0- -0- 4.9E+7 -0- 2.6E+7 3.86+4 | 3.1E+7
Sr-90 -0- -0- -0- 1.0E+9 -0- 8.0E+8 2.7E46 | 1.2E+49
.Zr-95 -0- -0- | -0- 6.2E+7 -0- 1.1E48 4.8E+4-| 2.0E+8
. Nb-95 -0- -0- -0- 2.3E+48 -0- 4 .5E+8 1.4E+4 | 8.2E+8
Ru-103 -0- -0- -0- 4,2E+8 -0- 7.5E+8 1.4E+4 | 1.3E+9
Te-129m -0- -0- -0- 5.9E+8 -0- 4_5E+8 3.2E+4 | 6.4E+8
Cs-134 -0- -0- -0- 1.4E+48 -0- 1.2E+8 2.3E+4 | 3.4E+8
Cs-136 -0- T -0- -0- 5.1E+6 -0~ 4.2E+6 4.0E+3 | 9.5E+6
Cs-137 -0- -0- -0- 1.3E+8 -0- 9.3E+7 1.7E+4 | 4.0E+8
'Ba-140 -0- -0- -0- 5.0E+6 -0- 4.2E+6 3.5E+4 | 7.4E+6
Ce-141 -0- -0- -0- 1.5E+6 -0- 2.4E+6 9.9E+3 | 4.2E+6
-Ce-144 -0- -0- -0- 1.8E+7 -0- 2.9E+7 2.1E+5 | 4.9E+7
I -131 -0- -0- -0- 6.5E+8 -0- 4.3E+B 3.3E45 | 5.9E+8
I -132 -0- -0- -0- -0- -0- -0- 3.1E+3 | 3.4E44
1-133 -0- -0- -0- 1.6E+1 -0- 8.6E+0 5.9E+4 | 6.7E+4
I -134 -0- -0- -0- -0- -0- -0- 8.2E+2 | 1.2E+4
I -135 -0- -0- -0- 1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
UN-1D -0- -0- -0- 1.1E+8 -0- 9.4E+7 2.4E+4 | 1.4E+8
Inhalation Pathway, units = mrem/yr
uCi/m
oo o {m?) (mrem/yr)
Food & Ground Pathway, units aCi/sec
S01-0DCM
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©. . JABLE 2-13
'DOSE PARAMETER R; FOR SECTOR D

Page 1 of 1
Pathway = Camp San Onofre: Distance = 3.0 miles
X/Q = 7.0E-8 sec/m® D/Q = 7.2E-10 m™
Infant - Child +- Teen Adult
- Inhala- | Food"& | Inhala- | Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground " | tion | Ground | tion Ground | tion Ground
Nuclide | Pathway.| Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- =0--: 0 -0~ -0- -0- 1.3e43 | -0-
Cr-51 -0- -0- i-0- |+ -0- -0- -0- 1.4E+44 | 4.7E+6
Mn-54 -0- -0-- | -0- ] «~0- -0- -0- 1.4E+6 | 1.4E49
‘Co-57 - -0- =0- =0--T - -0~ -0- -0- 3.7E+5 | 3.4E+8
Co-58 -0- ~0- Q- |7 0= -0- -0- 9.3E+5 | 3.8E+8
Co-60 -0- -0- =0-" "+ -0- -0- -0- | 6.0E+6 | 2.2E+10
-Sr-89 -0- -0- ~0-" -0- -0- - -0- 1.4E+6 | 2.2E+4
Sr-90 -0- -0- -0-* -0- -0- -0- 9.9E+7 -0-
'Zr-95 -0- -0- -0-- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 -0- -0- -0- - -0- -0- -0- 5.0E+5 | 1.4E+48
Ru-103 :=0- -0- -0- | -0- <0- -0- 5.0E+45 | 1.1E48
Te-129m -0- -0- =0-- {° -0- -0- -0- 1.2E46. | 2.0E+7
Cs-134 -0- -0- -0~ | -0-- -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0- -0- -1 -0- -0- -0- 1.5E+5 | 1.5E48
Cs-137 -0- =0- -0-- - -0- -0- - -0- 6.2E+5 | 1.0E+10
Ba-140 -0- ~0- -0- .| =-0-- -0- -0- 1.3E46 | 2.1E+47
Ce-141 | -0- -0- =0-t. . -0- -0- -0- 3.6E+5 | 1.4E+47
Ce-144 -0- -0- -0- " -0~ -0- -0- 7.8E46 | 7.0E+47
J1°-131 | -0- ~0- 1=0-" -0- -0- -0- 1.2E+7 | 1.7E47
I -132 -0- -0- -0- ~-0- -0- -0- 1.1E+5 | 1.2E46
I -133 -0- -0- '-0- | -0- -0- -0- 2.2E+6 | 2.4E+6
I -134 -0- -0- -0- | -0- -0- -0~ 3.0E+4 | 4.5E+5
1 -135- -0- -0- -0- if: -0~ -0- -0- 4 ,5E+45 | 2.5E+6
UN-ID - -0- -0- -0- | -0-- -0- -0- 8.6E+5 | 7.5E+8
Inhalation Pathway, units = DEEm/yr
uCi/m
cre o {m®) (mremfyr) .
Food & Ground Pathway, units = uCifsec
S01-0DCM
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TABLE 2-14
.- DOSE PARAMETER R, FOR. SECTOR E

Page 1 of 2
Pathway = Deer Consumer/Hunter Distance = 1.0 miles
X/Q = 6.0E-7 sec/m’ D/Q-= 8.4E-9 m?
Infant Child Teen Adult
: Inhala- | Food & .| Inhala- } Food & | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion . | Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- 2.8E+1 -0- 2.3E+1 3.5E+1 | 3.9E+1
Cr-51 -0- -0- -0- 5.0E+4 -0-- | 1.0E+5 | 3.9E+2 | 3.2E+45
Mn-54 -0- -0- -0- 7.7E+5 -0- 1.46+6 | 3.8E+4 | 4.1E+7
Co-57 -0- -0- -0- 4.6E+6 -0- | 8.0E+6 | 1.0E+4 | 2.3E+7
Co-58 -0- -0- ~0- 9.6E+6 -0- 1.9€+7 2.5E44 | 4.7E47
Co-60 -0- -0- -0- 3.6E+7 -0- 7.2E+7 1.6E45 | 7.2E+8
Sr-89 -0- -0- -0- 4.9E+7 -0- 2.6E+7 | 3.8E+4 | 3.1E+7
Sr-90 -0- -0- -0- 1.0E+9 -0- | 8.0E+8 | 2.7E+6 | 1.2E+9
Zr-95 -0- -0- -0- 6.2E+7 -0- 1.1648 | 4.8E+4 | 2.0E+8
Nb-95 -0- -0- -0- 2.3E+8 -0- 4.5E+8 1.4E+4 | 8.2E+8
Ru-103 -0- -0- -0- 4.2E+8 -0- 7.5E+8 1.4E+4 | 1.3E+9
Te-129m -0- -0- -0- 5.9E+8 -0- 4,.5E+8. | 3.2E+4 | 6.4E+8
Cs-134 -0- -0- -0- 1.4E+8 -0- 1.2E+8 | 2.3E+4 | 3.4E+8
Cs-136 -0- -0- -0- . | 5.1E+6 -0- 4.2E+6 4,0E+3 | 9.5E+6
Cs-137 -0- -0- -0- 1.3E48 -0- 9.3E+7 1.7e+44 | 4.0E+8
Ba-140 -0- -0- -0- 5.0E+6 -0- 4,2E+46 3.5E+4 | 7.4E+6
Ce-141 -0- -0- -0- 1.5E+46 -0- 2.4E+6 | 9.9E+3 | 4.2E+6
Ce-144 -0- -0- -0- 1.8E+7 -0- 2.9E+7 2.1E45 | 4.9E+7
I -131 -0- -0- -0- 6.5E+8 -0- 4, 3E+8 3.3E45 | 5.9E+8
1 -132 -0- -0- -0- -0- -0- -0- 3.1E+3 | 3.4E44
I -133 -0- -0- -0- 1.6E+1 -0- 8.6E+0 | 5.9E+4 | 6.7E+4
I-134 -0- -0- -0- -0- - -0- -0- 8.2E+2 | 1.2E+4
1-135 -0- -0- -0- 1.1E-15 -0- 6.3E-16 | 1.2E+4 | 6.9E+4
UN-1D -0- -0- -0- 1.1E+8 -0- 9.4E+7 2.4E44 | 1.4E+48
Inhalation Pathway, units = %%-}'I
o o (m?) (mrem/yr)
Food & Ground Pathway, units = iCi/sec
S01-00CM
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. JABLE 2-14

DOSE ' PARAMETER R, FOR SECTOR E

Page 2 of 2
Pathway = Camp Horno Distance = 4.2 miles '
X/Q = 7.3E-8 sec/m’ D/Q = 6.9E-10 m?
Infant Child:: Teen Adult
Inhala-'| Food & | Inhala-‘| Food-& | Inhala- | Food & | Inhala- | Food &
Radio~ | tion | Ground | tion | Ground ‘| tion { Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway |:Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 1.3E43 | -0-
Cr-51 -0- - -0- -0- - -0- -0- -0- 1.4E+4 | 4.7E46
Mn-54 - -0- -0- -0- { -0-- -0- -0- 1.4E+6 | 1.4E+49
Co-57 -0- -0- -0- -} -0- -0- -0- 3.7E+5 | 3.4E+8
Co-58 -0- -0- -0- - -0- -0- -0- 9.3E+5 | 3.8E+8
Co-60 . =0~ -0- -0- '] -0- -0- -0- | 6.0E+6 | 2.2E+10
“{ Sr-89 -0- -0- -0- -0- -0- -0- - | 1.4E+6 | 2.2E+4
-Sr-90 -0- -0- -0- -0- -0- -0- 9.9E+7 -0-
Zr-95 | -0- -0- -0- -0- -0- -0- 1.8E+6 | 2.5E+8
Nb-95 - -0- -0- -0- -0- -0- -0- 5.0e45 | 1.4E+8
Ru-103 -0- -0- -0- -0- -0- -0- -5.0E+5 | 1.1E+48
Te-129m -0- -0- -0- -0- -0- -0- 1.2E4+6 | 2.0E+7
Cs-134 -0- - -0- -0- -0- = -0- -0- 8.5E+5 | 6.8E+9
Cs-136 -0- -0- -0- =0- - -0- -0- 1.5E+5 | 1.5E+8
Cs-137 . -0- -0- -0- -0- -0- -0- 6.2E+5 | 1.0E+10
Ba-140 -0- -0- -0- -0- -0- -0- 1.3E+6 | 2.1E+7
Ce-141 -0- . -0- -0- -0- -0- -0- 3.6E+5 | 1.4E+7
Ce-144 -0- . -0- -0- -0- -0- -0- 7.8E46 | 7.0E+7
1 -131 -0- -0- -0- -0- -0- -0- 1.2E+7 | 1.7€+7
I -132 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.2E+6
1 -133 -0- -0- -0- - -0- -0- -0- 2.2E+6 | 2.4E+6
I -134 -0- -0- -0- - -0- -0- -0- 3.0E+44 | 4.5E45
I -135 -0- -0- -0- -0- -0- -0- 4 ,5E+5 | 2.5E+6
UN-1D -0- -0- -0- -0- -0- -0- 8.6E+5 | 7.5E+8
Inhalation Pathway, units = mrem/yr
uCi/m
2
Food & Ground Pathway, units = 1m—%%%3%££¥51
S01-0DCM
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2-36 01-29-97

SO -0ONCM



11

S01-0DCM

TABLE 2-15
_DOSE PARAMETER R, FOR SECTOR F
. Page 1 of 1
Pathway = San Onofre State Park/Guard Shack  Distance = 1.0 miles
X/Q = 5.8E-7 sec/m® 0/Q = 4.8€-9 m?
Infant Child Teen Adult
Inhala- | Food & | Inhala- | Food & .| Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 -0- -0- -0- -0- -0- -0- 2.2E42 -0-
Cr-51 -0- -0- -0- -0- -0- -0- 2.5E+3 | B.0E+5
Mn-54 -0- -0- -0- -0- -0- -0- 2.4E+5 | 2.4E+8
Co-57 -0- -0- -0- -0- -0- -0~ 6.3E+4 | 5.9E+7
Co-58 -0- -0- -0- -0- -0- -0- 1.6E+5 | 6.5E+7
Co-60 -0- -0- -0- -0- -0- -0- 1.0E46 | 3.7E49
Sr-89 -0- -0- -0- -0- -0- -0- 2.4E+5 | 3.7E+3
Sr-90 -0- -0- -0- -0- -0- -0- 1.7E+7 -0-
Zr-95 -0- -0- -0- -0- -0- -0- 3.0E+5 | 4.3E+7
Nb-95 -0- -0- -0- -0- -0- -0- 8.6E+4 | 2.3E+7
Ru-103 -0- -0- -0- -0- -0- -0- 8.6E+4 | 1.9E+7
Te-129m -0- -0- -0- -0- -0- -0- 2.0E+5 | 3.4E+6
Cs-134 -0- -0- -0- -0- -0- -0- 1.5E+5 | 1.2E+9
Cs-136 -0- -0- -0- -0- -0- -0- 2.5E+4 | 2.6E+7
Cs-137 -0- -0- -0- -0- -0- -0- 1.1E+5 | 1.8E+90
Ba-140 -0- -0- -0- -0- -0- -0- 2.2E+5 | 3.5E+6
Ce-141 -0- -0- -0- -0- -0- -0- 6.2E+4 | 2.3E+6
Ce-144 -0- -0- -0- -0- -0- -0- 1.3E+6 | 1.2E+7
I -131 -0- -0- -0- -0- -0- -0- 2.0E+6 | 2.9E+6
1 -132 -0- -0- -0- -0- -0- -0- 2.0E+4 | 2.1E+5
I -133 -0- -0- -0- -0- -0- -0- 3.7E+5 | 4.2E+5
1 -134 -0- -0- -0- -0- -0- -0- 5.1E+3 | 7.7E+4
I -135 -0- -0- -0- -0- -0- -0- 7.7E+4 | 4.3E+5
UN-ID -0- ~-0- -0- -0- -0- -0- 1.5E+5 | 1.3E+8
Inhalation Pathway, units = E%%?£¥£
2
Food & Ground Pathway, units = -("l-)ﬁ(c’"l’—f?“;icm
S01-00CM
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TABLE 2-16
DOSE PARAMETER R, FOR SECTOR &

Page 1 of 1
Pathway = San Onofre State Park Beach Distance = 1.1 miles
Campground
X/Q = 5.2E-7 sec/m’ D/Q = 2.4E-9 m?
Infant .Child- Teen Adult
Inhala- | Food & Inhala- | Food &. | Inhala- | Food & | Inhala- | Food &
Radio- | tion Ground | tion Ground | tion Ground | tion Ground
Nuclide | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway | Pathway
H -3 8.0E+1 -0- 1.4E42 =0~ 1.6E+2 -0-: 2.9E+2 -0-
Cr-51 1.6E+43 | 5.7E+45 | 2.1E+43 | 5.7€+5 | 2.6E+3 | 5.7E45 | 3.3E+3 | 1.1E+6
Mn-54 1.2E45 1.7t+8 1.9E+45 1.76+8 | 2.4E+5 | 1.7E+48 | 3.2E+5 | 3.2E+8
Co-57 4.7E+4 4. .2E47 6.3E+4 4.2E+7 7.2E+4 | 4.2E47 | 8.4E+4 | 7.8E+7
Co-58 9.6E+4 4.7E47 1.4E+5 4.7E+7 1.7E+45 | 4.7€47 | 2.1E+5 | 8.7E+7
Co-60 5.6E45 | 2.7E+9 | 8.7E+5 | 2.7E+49 | 1.1E+6 | 2.7E+9 | 1.4E+6 | 4.9E+9
Sr-89 2.5E+5 | 2.7E+3 | 2.7E+45 | 2.7E+3 | 3.0E+5 | 2.7E+3-| 3.2E+5 | 4.9E+3
Sr-90 5.0E+6 -0- 1.2E+7 -0- 1.3E+7 -0- 2.3E47 -0-
Zr-95 2.2E45 | 3.1E+7 2.8E+5 3.1E47 3.3E+45 | 3.1E+47 | 4.0E+5 | 5.7E+7
Nb-95 5.9E+4 | 1.7E+7 | 7.6E+4 | 1.7€+7 | 9.3E+4 | 1.7E+7 | 1.2E+5 | 3.1E+47
Ru-103 6.8E+4 | 1.3E+7 | 8.2E+4 | 1.3E+7 | 9.7E+4 | 1.3E+47 | 1.2E+5 | 2.5E+7
Te-129m | 2.1E45 | 2.4E+6 | 2.2E+5 | 2.4E+6 | 2.4E+5 | 2.4E+6 | 2.6E+5 | 4.5E46
Cs-134 B.7E+4 8.4E+8 1.3E+5 8.4E+8 1.4E+5 | B.4E+8 | 1.9E+5 | 1.6E+9
Cs-136 1.7E+4 1.9E+7 2.1E+4 1.9E+47 2.0E+4 1.9e47 | 3.3E+4 | 3.4E+7
Cs-137 7.5E+4 1.3E+9 1.1E+45 1.3E+9 1.0e+45 { 1.3E49 1.4E45 | 2.3E49
Ba-140 2.0E+45 | 2.5E+6 | 2.1E+45 | 2.5E+6 | 2.5E+5 | 2.5E+6 | 2.9E+5 | 4.7E+6
Ce-141 6.4E+4 | 1.7E+6 | 6.7E+4 | 1.7E+6 | 7.6E+4 | 1.7E+6 | 8.3E+4 | 3.1E+6
Ce-144 1.2E+46 | 8.6E+6 | 1.5E+6 | 8.6E+6 | 1.6E+6 | 8.6E+6 | 1.8E+6 | 1.6E+7
I -131 1.86+6 | 2.1E+6 | 2.0E+6 | 2.1E+46 | 1.8E+6 | 2.1E+6 | 2.7E+6 | 3.9E+6
1 -132 2.1E+4 1.5E+45 2.4E+4 1.5E+5 1.9E+4 1.5E+5 | 2.6E+4 | 2.8E+5
1 -133 4,48E45 3.0E45 4,7E+5 3.0E+5 3.6E+5 | 3.0E+5 | 4.9E+5 | 5.6E+5
I -134 5.5E+3 | 5.5E+4 | 6.3E+3 | 5.5E+4 | 4.9E+3 | 5.5E+4 | 6.8E+3 | 1.0E+5
I-135 8.6E+4 3.1E+5 9.8E+4 3.1E45 | 7.7E+4 | 3.1E+5 | 1.0E+5 | 5.8E+5
UN-1D 8.0E+4 9.2E+7 1.2E+5 9.2E47 1.5E+5 | 9.2E+7 | 2.0E+5 | 1.7E+8
Inhalation Pathway, units = Drem/yr
uCi/m
cre . {m®) (mrem/yr)
Food & Ground Pathway, units = HCi/sec
S01-00CM
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3.0 TOTAL AND PROJECTED DOSES
3.1 LIQUID DOSE_PROJECTION

The methodology used for projecting a liquid dose for

Specification 1.3.2 is as follows:

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

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

total body and each organ.

3.2 GASEOUS DOSE PROJECTION
DELETED

S01-0DCM
Revision 9
3-1 08-04-93
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3.0 TOTAL AND PROJECTED DOSES (Continued)

3.3 DOSE
3.3.1 SPECIFICATION
Applicability:

Objective:

Specification:

At all times. .

Maintain the dose due to the release of radioactive
materials within specified limits.

A.

The annuaiA(Célendar year) dose or dose
commitment to any MEMBER OF THE PUBLIC, due to

-~ releases of radioactivity and to radiation, from

uranium fuel cycle sources shall be limited to

. 's725 mrem to the total body or any organ

(except the thyroid which shall be limited to
s 75 mrem).

Action:

1.

HWith the calculated dose from the release
of radioactive materials in liquid or
gaseous effluents exceeding twice the
limits of Specifications 1.2.1.A, 2.2.1.A
or 2.3.1.A, calculations should be made to
determine whether the above limits of
Specification 3.3.1.A have been exceeded.
If such is the case, prepare and submit to
the Commission within 30 days pursuant to
Technical Specification D6.9.2, a Special
Report that defines the corrective action
to be taken to reduce subsequent releases,
to prevent recurrence of exceeding the
above limits and includes the schedule for
achieving conformance with the above
limits. The Special Report, as defined in
10CFR20.2203(a?(4), shall include an
analysis that estimates the radiation
exposure (dose) to a MEMBER OF THE PUBLIC
from uranium fuel cycle sources, including
all effluent pathways and direct radiation,
for the calendar year that includes the
release(s) covered by this report. It
shall also describe levels of radiation and
concentrations of radioactive material
involved, and the cause of the exposure
levels or concentrations. If the estimated
dose(s) exceeds the above limits, and if
the release condition resulting in
violation of 40 CFR Part 190 has not
already been corrected, the Special Report
shall include a request for a variance in
accordance with the provisions of 40 CFR
Part 190. Submittal of the report is
considered a timely request, and a variance
is granted until staff action on the
request is complete.

S01-0DCM
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3.0 TOTAL AND PROJECTED DOSES (Continued)

3.3 DOSE (Continued)

3.3.2 SURVEILLANCE

Applicability:

Objective:

At all times.

“To verify the doses due to liquid and gaseous

-~ effluents are maintained as low as is reasonably

Specification:

achievable.

Cumulative dose. contributions from liquid and gaseous

effluents shall be determined in accaordance with

Specifications 1.2.1.A, 2.2.1.A, and 2.3.1.A and in
accordance with Sections 1.5, 2.7.1, and 2.7.2.

S01-0DCM
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3.0 TOTAL AND PROJECTED DOSES (Continued)

3.4 TJOTAL DOSE CALCULATIONS

3.4.1

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 twelve consecutive months.
The transportation of radicactive material is excluded
from the dose calculations.

The Annual-Total Dose is determined monthly for maximum
organ (gas & liquid), whole body (gas & liquid) and
thyroid (gas & liquid) to verify that the Site total

(Units 1, 2 and 3) is ‘less than or equal to 25 mrem, 25
mrem and 75 mrem respectively.

S01-00CM
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3.0 TOTAL AND PROJECTED DOSES (Continued)

3.4 TOTAL DOSE _CALCULATIONS (Continued)

3.4.1 ~TOTAL DOSE TO MOST LIKELY MEMBER OF THE PUBLIC
(Continued)
3.4.1.1 ANNUAL TOTAL ORGAN DOSE (D4, (0))
| 12 2/3 M
Oy O =5 [0,(08) + 0,000 + oY (hey]  (3-)
= J:

"NOTE: D,'(06) = 0 for bone

A1l to be summed over the most recent 12 months.

where: n
D (0G) = K £ C, R, W (3-2)
i=1
i = each isotope in specific organ category
j = Units 1, 2 and 3
1 = months 1 - 127
- . Year-uCij
K 3.1688E-2 sec-Ci
n = number of isotopes in the specified organ
category
¢ = total particulate gas curies released for
the month
TR, W = controlling location factors from ODCM
k Tabie 2-5, Unit 1 and Table 2-6, Units 2/3
D, (OL) = liquid organ dose for the specified organ,
in mrem, for the month. [Unit 1 (1-13),
Units 2/3 (1-19)]
D;?(Bg) = gas organ dose from tritium, mrem, for
the month. ([Unit 1 (2-14), Units 2/3
(2-18)]
S01-0DCM
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3.0 TOTAL AND PROJECTED DOSES (Continued)
3.4 TOTAL DOSE CALCULATIONS - (Continued)

3.4.1  TOTAL DOSE T0°MOST LIKELY MEMBER OF THE PUBLIC
(Continued) :
3.4.1.2 -~ ANNUAL TOTAL WHOLE BODY DOSE (D, (HB))
12 2/3 -
D) = = = [p,(8L) + - 0;M(06) + 0.9 0,(v)] + D(Direct) (3-3)
]:1 j:l S ’ ‘

‘To be summed. over the most recent 12 months.

where:
i = Units 1, 2 and 3
1 - = .months 1 - 12°
Dh(WBL) = %liqﬁid who]evbddy organ dose mrem, for the
whole month.  [Unit 1 (1-13), Units 2/3
- (1-19)] '
D;ﬁ(OG) = gas organ dose from tritium, mrem, for the
* month. [Unit 1 (2-14), Units 2/3 (2-18)]
D;(v) ‘=" “'gamma air dose, mrad, for the month. 0.9
converts mrad to mrem. [Unit 1 (2-10),
Units 2/3 (2-14)]
[ . n
4 | N z D(bkgd)
D (Direct) = ¢ max[D(site)‘] bkl .0342 (3-4)
q=1 - " | '
P - = _for all TLDs per quarter
q ~=:¢ for Quarters 1-4
.0342 = -ﬁ?orated occupancy factor based on
-7 1. .300 hours/year.
sité = fLD locations within 5 miles of the site.

S01-0DCM
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3.0 TOTAL AND PROJECTED DOSES (Continued)
3.4 TOTAL DOSE CALCULATIONS (Continued)

3.4.1 TOTAL DOSE TO MOST LIKELY MEMBER OF THE PUBLIC
(Continued)

3.4.1.2 ANNUAL TOTAL WHOLE BODY DOSE (Dyor (WB))  (Continued)

‘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
from 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
g?u$¥)boundary and west fence of parking lot 1 (top of

uff).
Reference: E. M. Goldin memorandum for file,
"Occupancy Factors at San Onofre Owner
Controlled Area Boundaries", dated
October 1, 1991.

3.4.1.3 ANNUAL TOTAL THYROID DOSE (Do (T))

12 2/3
0,(M = = = [0, (06) + Dy (0L)] (3-5)
=1 j=1

"To be summed over the most recent 12 months.

where:
J = Units 1, 2 and 3
1 = months 1 - 12°
D;,(0G) = thyroid organ dose from gaseous jodine for
the month, mrem. [from (3-2)]
D,(0L) = liquid thyroid organ dose for the month,

mrem. [Unit 1 (1-13), Units 2/3 (1-19)]

S01-0DCM
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4.0

EQUIPMENT
4.1 RADIOACTIVE LIQUID EFFLUENT INSTRUMENTATION
4.1.1 SPECIFICATION

Applicability: During releases via this pathway.

Objective: Monitor and control radioactive liquid effluent
releases. : ,

Specification: A. The radioactive 1iquid effluent monitoring
.instrumentation channels shown in Table 4-1
shall be FUNCTIONAL with their alarm/trip
setpoints set to ensure that the Vimits of
Specification 1.1.1 are not exceeded.

B. Action:

1.  With a radioactive liquid effluent
"~ ‘monitoring instrumentation channel

alarm/trip setpoint less conservative than
a2 value which will ensure that the limits
of Specification 1.1.1 are met, without
delay suspend the release of radioactive
liquid effluents monitored by the affected
channel or declare the channel
nonfunctional, or change the setpoint so it
is acceptably conservative.

2. With less than the minimum number of
radioactive liquid effluent monitoring
instrumentation: channels FUNCTIONAL, take
‘the ACTION ‘shown in Table 4-1. If the
nonfunctional instruments remain
nonfunctional for greater than 30 days,
explain in the next Annual Radioactive
Effluent Release Report why the
nonfunctional status was not corrected in a
timely manner.

3. HWith 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.

S01-0DCM
Revision 17
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TABLE 4-1

RADIOACTIVE LIQUID EFFLUENT MONITORING

INSTRUMENTATION

INSTRUMENT '
1. Gross Radioactive Monitors
Providing Automatic Termination of Release
a. Lliquid Radwaste Effiuent Line (R-1218)
b.  DELETED o
¢. Turbine Building Sumps Effluent Line
(Reheater Pit Sump) (R-2100)
d. Yard Sump Effluent Line (R-2101)
e.  DELETED
2. Flow Rate Measure@éht Devices
a. Liquid Radwaste Effluent Line
(FE-16/FT-8, FE-18/FT-10)
b. Circulating Water OQutfall!
c.

3.

DELETE

Plant Information Monitaring System (PIMS)?
(Control Room Alarm Annunciation)

S01-0DCM

MINIMUM
CHANNELS
FUNCTIONAL

(1)

(1)

(1)

(1)

(1)

ACTION

16

18

18

20

25

'Pump status, valve turns or calculations are utilized to estimate flow.

Applies to each effluent radiation monitor that utilizes the PIMS, as they
are turned over to station.

4-2

S01-00CM
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ACTION 16

ACTION 17
ACTION 18

ACTION 19
ACTION 20

ACTION 25

S01-0DCM

TABLE 4-1
(Continued)
i L

"TABLE NOTATION

With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases may
continue providedifhatﬁprior to initiating a release:
1. At least two separate samplies which can be taken by a
single person are analyzed in accordance with
- Specification 1.1.2, and; i

2. At least two tééhnically qualified persons verify the
release rate';a1cu1ations and discharge valving.

DELETED !

Mith the number of.éhénnels 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
Tower limit of detection of at least 107 microcurie/ml.

DELETED

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.

With the number of channels FUNCTIONAL less than reguired 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, otherwise, declare the affected
monitor non-functional.

S01-0DCM
Revision 17
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4.0 EQUIPMENT (Continued)
4.1 RADIOACTIVE LIQUID EFFLUENT INSTRUMENTATION (Continued)
4.1.2 SURVEILLANCE

Applicability: During releases via this pathway.

Objettive:4 -To specify the minimum frequency and type of
surveillance to be applied to the radioactive liquid
-instrumentation.

Specification: A. The setpoints shall be determined in accordance
with Section 1.4,

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

Table 4-2.
S01-0DCM
Revision 10
4-4 04-27-94
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TABLE 4-2

RADIOACTIVE LiQUID E?FLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT

1. Gross Beta or Gamma Radio-
activity Monitoring Providing
AMlarm and Automatic Isolation

d.

~ Line (R-1218)

Liquid Radwaste Effluent

DELETED

Turbine Building Sump

Effluent Line (Reheater -

- Pit sump R-2100)

2. Flow

3. Plant Information Monitoring“ii
System (PIMS) (Control Room

Yard Sump Effluent Line

(R-2101)
DELETED

Rate Monitors

- Liquid Radwaste Effluent

Line (FE-16/FT-8, FE-' "
18/F1-10) - |

Alarm Annunciation)

S01-0ODCM

" SOURCE CHANNEL  CHANNEL

"7 CHANNEL
CHECK ~ CHECK ~ CALIBRATION _TEST

D P(6) 18M(3) (1)
0 M(B) 184(3) Q(1)

D M(6) C1eM(3) (1)
0(4) O NA 18M N/A
D(7)  N/A N/AGS) (1)

$01-0DCM
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(1)

(3)

(4)

(5)

(6)

(7)

S01-0DCM

TABLE 4-2
(Continued)

TABLE NOTATION

The CHANNEL TEST also demonstrates the following:

1. Automatic isolation of this pathway and control room alarm
annunciation occurs when the instrument indicates measured levels
above the alarm/trip setpoint. .

2. Control Room alarm annunciation when the instrument controls are not
set in the operate mode.

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 the 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 CALIBRATION, sources
that have been related to the initial calibration shall be used.

(Operating plants may substitute previously established calibration
procedures for this requirement.)

CHANNEL CHECK shall consist of verifying indication of flow during periods
of release. CHANNEL CHECK shall be made at least once daily on any day in
which continuous, periodic, or batch releases are made.

The Plant Information Monitoring System (PIMS) software and hardware do not
require CHANNEL CALIBRATION. The PIMS software is quality affecting and
controlled by the site Software Modification Request Process under
procedure S0123-V-4.71, Software Development and Maintenance. The PIMS
hardware is installed plant equipment and controlled by the site design
change process utilizing procedure 5S0123-XXIX-2.10, Design Change Process,
or S0123-XX1v-10.21, Field Change Notice (FCN) and Field Interim Design
Change Notice (FIDCN)

MGPI monitors perform a perlodlc automatic detector response verification.
No manual operator action is required as the monitor will report a failure
if the source check does not pass.

Effective upon turnover of the first MGPI monitor.

S01-0DCM
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4.0

EQUIPMENT (Continued)
4.2 RADIDACTIVE GASEQUS EFFLUENT INSTRUMENTATION -

4.2.1 SPECIFICATION

Applicability:
Objective:

Specification:

During releases via this pathway.

Monitor and control radioactive gaseous releases.

A.

The radioactive gaseous effluent monitoring
instrumentation channels show -in Table 4-3 shall
be FUNCTIONAL with their alarm/trip setpoints
set. to ensure that the limits of Specification
2.1.1 are not exceeded.

ACTION °

1.

" “With a radioactive gaseous effluent

monitoring instrumentation channel
alarm/trip setpoint less conservative than

‘a value which will ensure that the limits

of 2.1.1 are met, without delay suspend the
release of radioactive gaseous effluents

" monitored by the affected channel, or

declare the channel nonfunctional, or
change the setpoint so it is acceptably
conservative.

With less than the minimum number of
radioactive gaseous effluent monitoring
instrumentation channels FUNCTIONAL, take
the ACTION shown in Table 4-3. If the
nonfunctional lnstruments remain

" “nonfunctional for greater than 30 days,

explain in the next Annual. Radioactive
Effluent Release Report why the
nonfunctional status was not corrected in a
timely manner. h

With Tess than the minimum nUmber of
radioactive gaseous effluent monitoring

.~ -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 s1gn1f1cance of the event in accordance

with the site Corrective Action Program.

S01-0DCM
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TABLE 4-3
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT _ FUNCTIONAL ACTION
1. Stack Monitoring System'
a. DELETED ' ,
b. Noble Gas Activity MONITOR R-1254* (1) 22
c. lodine Sampler CARTRIDGE R-1254° (1) 23
d. Particulate Sample FILTER R-1254° (1) 23
e. Dg]efed |
f. Sampler Flow Rate Measuring Device (1) 24
2. Plant fﬁformation Monitoring System (PIMS)® (1) 26

(Control Room Alarm Annunciation)

Includes the_fdllowfng,&ubsystems:
a. Spent Fuel Building ventilation and Auxiliary Building ventilation.

b. Containment Building ventilation
DELETED.

DELETED.

High range not requifed._AHid range shall be maintained functional during evolutions in which
an FHA is possible. This includes fuel handling and movement of heavy loads over the fuel in
the pool. Low range required in service at all times. (Ref. design calculation DC-3782)

Heat traciné is required to be functional.

Applies to each effluent radiation monitor that utilizes the PIMS, as they are turned over to
station.

S01-0DCM
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ACTION 21

- ACTION 22

ACTION 23

ACTION 24

ACTION 26

TABLE 4-3
" (Continued)
TABLE _NOTATION

DELETED

With the number of channels FUNCTIONAL less than the Minimum
Channels FUNCTIONAL requirement, effluent releases via this
pathway may continue, provided grab samples are taken at least
once per 12 hours 'and these samples are analyzed for gross
activity within 24 hours.

. With the number ‘of channels FUNCTIONAL less than required by the

Minimum Channels FUNCTIONAL requirement, effluent releases via
the affected pathway may continue, provided samples are

continuously collected wlth auxiliary sampling equipment as
required in Table 2- 1":m

With the number of channels FUNCTIONAL less than required by the
Minimum Channels FUNCTIONAL requirement, effluent releases via
this pathway may continue provided the particulate and iodine
sample flowrate is estimated or verified at least once per

12 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 the monitor is verified
FUNCTIONAL by performing a CHANNEL CHECK at least once per

4 hours during actual releases, otherwise, declare the affected
monitor non-functional.

S01-0DCM
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4.0

EQUIPMENT (Continued)
4.2 RADIOACTIVE GASEO

US PROCESS AND EFFLUENT INSTRUMENTATION (Continued)

4.2.2 SURVEILLANCE

Applicability:

Objective:

Specification:

During releases via this pathway.

To specify the minimum frequency and type of

surveillance to be applied to the radioactive gaseous
monitoring instrumentation.

A. The setpoints shall be determined in accordance
with Section 2.5. '

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

S01-0DCM
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TABLE 4-4

RADIOACTIVE GASEOUS EFFLUENT MONITORING
NSTRUMENTATION SURVETLLANCE REQUIREMENTS

bl

CHANNEL SOURCE :.CHANNEL  CHANNEL

INSTRUMENT - CHECK _ CHECK - CALTBRATION _TEST
1. Stack Monitoring System
a. DELETED
b. Noble Gas Activity Monitor R-1254 D M(5) 18M(2) Q(1)
c. lodine Sampler Cartridge R-1254 N/A N/A N/A N/A
d. Particulate Sampler Filter R-1254  N/A N/A N/A N/A
e. Stack Fan Flow See Note (3)
f. Sampler Flow Rate Measuring D N/A 18M N/A
Device

2. Plant Information Monitoring System  D(6) N/A N/A(4) Q(1)
(PIMS) (Control Room Alarm
Annunciation)

TABLE NOTATION

(1) The CHANNEL TEST also demonstrates the following:

1. Control room alarm annunciation occurs when the instrument indicates
measured levels above the alarm/trip setpoint.

2. Control room alarm annunciation when the instrument controls are not
set in the operate mode.

(2) 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 CALIBRATION, sources that have
been related to the initial calibration shall be used. (Operating plants
may substitute previously established calibration procedures for this
requirement.)

(3) Perform stack fan flow measurement once every 60 months.

(4) The Plant Information Monitoring System (PIMS) software and hardware do not
require CHANNEL CALIBRATION. The PIMS software is quality affecting and
controlled by the site Software Modification Request Process under
Rrocedure S0123-V-4.71, Software Development and Maintenance. The PIMS

ardware is installed plant equipment and controlled by the site design
change process utilizing procedure 50123-XX1X-2.10, Design Change Process,
or S0123-XXIV-10.21, Field Change Notice (FCN) and Field Interim Design
Change Notice (FIDCN).

(5) The monitor performs an automatic check source test each 24 hours. No
manual operator action is required.

(6) Effective upon turnover to station of the R-1254/PIMS configuration.

S01-0DCM
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4.0 EQUIPMENT (Continued)
4.3 FUNCTIONALITY OF RADIOACTIVE WASTE EQUIPMENT ‘

The flow diagréms deffning the treatment paths and the components of
the radioactive liquid, gaseous and solid waste management systems are
shown in Figures 4-1 thru 4-3.
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING

5.1 MONITORING PROGRAM

5.1.1 SPECIFICATION
APPLICABILITY: At all times.
OBJECTIVE: Monitor exposure pathways for radiation and
radioactive material.
SPECIFICATION: A. The radiological environmental monitoring
program shall be conducted as specified in
Table 5-1.
B. ACTION:
1.  With the radiological environmental

concentration (1) , _concentration (2)

monitoring program not being conducted as
specified in Table 5-1, prepare and submit
to the Commission, in the Annual )
Radiological Environmental 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.

With the level of radioactivity as the
result of plant effluents in an
environmental sampling medium exceeding the
reporting levels of Table 5-1 when averaged
over any calendar quarter, prepare and
submit to the Commission within 30 days
from the end of the affected calendar
quarter a Special Report pursuant to
Technical Specification D6.9.2. When more
than one of the radionuclides in Table 5-1
are detected in the sampling medium, this
report shall be submitted if:

reporting level (1) reporting level (2)

.2 1.0

When radionuclides other than those in
Table 5-1 are detected -and are the result
of plant effluents, this report shall be
submitted if the potential annual dose to a
MEMBER OF THE PUBLIC is equal to or greater
than the calendar year limits of
Specifications 1.2.1, 2.2.1, and 2.3.1.
This report is not required if the measured
Tevel 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.
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)

5.1 MONITORING PROGRAM (Continued)

5.1.1 SPECIFICATION (Continued)
SPECIFICATION: B. “ACTION: (Continued)

3.

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 Technical
Specification D6.9.1, submit in the next
Annual Radioactive Effluent Release Report.
documentation for a change in-the ODCM
including a revised figure(s) and table for
the ODCM refiecting the new location(s) .
with supporting information identifying the
cause of the unavajlability -of samples and
justifying the selection of -the new
location(s) for obtaining samples.

S01-0DCM
Revision 13
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Exposure Pathway
and/or Sample

1.

2.

AIRBORNE
Radioiodine
and
Particulates

DIRECT RADIATION®

TABLE 5-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
and Sample Locations®

Samples from at least

5 Tocations

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

1 sample from the vicinity of a
community having the highest
calculated annual average
ground level D/Q.

1 sample from a control
location 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 are in special
interest areas such as
population centers, nearby
residences, schools, and 2 or 3
areas to serve as control
stations.

Sampling and
Collection Frequency®

Continuous operation
of sampler with
sample collection as
required by dust
loading, but at least
once per 7 days.®

At least once per
92 days.,

5-3

Type and Frequency of Analyses

Radioiodine cartridge. Analyze at
least once per 7 days for I-131.
Particulate sampler. Analyze for
gross beta radioactivity = 24 hours
following filter change. Perform
gamma isotopic® analysis on each
sample when gross beta activity is
2 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.

S01-00CM
Revision 8
06-29-92
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Exposure Pathway

and/or Sample

3.

WATERBORNE

a. Ocean

b. Drinking’
c. Sediment

d. Ocean

TABLE 5-1

(Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
and Sample Locations®

4 locations

2 locations

4 Jocations
from Shoreline

5 locations
Bottom Sediments

Sampling and
Collection Frequency®

At least once per ..
month and composited
quarterly -

Montﬁiy at each
location.

At least once per
184 days. -~ ..

At least once per
184 days. ' .

5.4

Type and Frequency of Analyses

Gamma isotopic analysis of each
monthly sample. Tritium analysis of
composite sample at least once per
92 days.

Gamma isotopic and tritium analyses
of each sample.

Gamma isotopic analysis of each
sample.

Gamma isotopic analysis of each
sample.

S01-00CM
Revision 14
02-25-99
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Exposure Pathway
and/or Sample

4. [INGESTION

a. Nonmigratory
Marine Animals

b. Local Crops

TABLE 5-1

(Continued)

RADIQLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
and Sample Locations®

3 locations

2 locations

Sampling and
Collection Frequency*

Type and Frequency of Analyses

One sample from each

group (listed below)

will be collected in
season, or at least
once per 184 days if
not seasonal. Groups
to be sampled:

. Fish - 2 adult
species such as
flatfish, bass,
perch, or
sheephead.

2. Crustacea - such
as crab or
lobster.

3. Mollusks - such
as limpets,
clams or
seahares.

Representative
vegetables, normally
1 leafy and 1 fleshy
collected at harvest
time. At least 2
vegetables collected
semiannually from
each location.

Gamma isotopic analysis of an edible

portion.

Gamma isotopic analysis.on edible
portions semiannually and I-131

analysis for leafy crops.

S01-00CM
Revision 8
06-29-92
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TABLE 5-1 (Continued)

TABLE NOTATION

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

Gamma jsotopic analysis means the identification and quantification of gamma-emitting radionuclides that
may be attributable to the effluents from the facility.

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.

Canistefs for the collection of radioiodine in air are subject to channeling. These devices should be
carefully checked before operation in the field or several should be mounted in series to prevent loss of

iodine.

Regulatory Guide 4.13 provides minimum 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.

No drinking water pathway exists at SONGS.

S01-0DCM
Revision 14
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TABLE 5-2

REPORTING LEVELS FOR RADIQACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Reporting Levels

Analysis Water Airborne
(pCi/1) Particulate
or Gases Marine Animals Local Crops
(pCi/m’) (pCi/Kg, wet) (pCi/Kg, wet)
H-3 2 x 10"
Mn-54 1 x 10° 3 x 10
Fe-59 4 x 10° 1 x 10
Co-58 1 x 10° 3 x 10¢
Co-60 3 x 10° 1 x 10*
Zn-65 3 x 102 2 x 10
Zr-Nb-95 4 x 10
1-131 2 0.9 1 x 102
Cs-134 30 10 1 x 10° 1 x 10°
Cs-137 50 20 2 x 10° 2 x 10°
Ba-La-140 2 x 10°

If no drinking pathway exists, a value of 30,000 pCi/t may be used.

If no drinking water pathway exists, a value of 20 pCi/¢ may be used.

5-7
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
5.1 MONITORING PROGRAM (Continued)

5.1.2 . SURVEILLANCE
APPLICABILITY: At all times.

OBJECTIVE: Ensure required actions of the radiological
monitoring program are being performed.

SPECIFICATION: The radiological environmental monitoring samples
shall be collected pursuant to Table 5-1 from the
locations given in Tables 5-4 and 5-5.and Figures 5-1

through 5-5, and shall be analyzed pursuant to the
requirements of Tables 5-1 and 5-3.

S01-0DCM
Revision 13
5-8 02-27-98
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TABLE 5-3

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

Airborne
Particulate
Water or Gases Marine Animals Local Crops Sediment
Analysis (pCi/1) (pCi/m’) (pCi/Kg, wet) (pCi/Kg, wet) (pCi/kg, dry)
Gross beta 4 1 x 1072
H-3 2000°
Mn-54 15 130
Fe-59 30 260
Co-58, 60 15 130
Zn-65 30 260
Zr-95, Nb-95 15
[-131 14 7 x 10%? 60 .
Cs-134 15 5 x 107 130 60 150
Cs-137 18 6 x 10 150 80 180
Ba-140, La-140 15
S01-0DCM
Revision 12
5-9 01-29-97




TJABLE 5-3 - (Continued)
TABLE NOTATION

a. 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 observatjpn represents a "real” signa].

?or;a pérticuiar,measufément §§steﬁ<(Which-may include radiochemical
separation):

4.66 S,
E-V-2.22x10%-Y-exp (-nat)

LLD =

where: : Conl

LLD is the "a priori" lower limit of detection as defined above (as
picocurie per unit mass or volume), - . . 7

sy i thgustandafd'deratiohlof the batkjround counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per transformation),

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

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

Y is the fractional radiochemical yield (when applicable),

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

At is the elapsed time between sample collection (or end of the sample
collection period) and time of counting.

The value of s, 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) 1imit representing the capability of the measurement system and not
as a posteriori (after the factg limit for a particular measurement.”

S01-0DCH
Revision 11
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JABLE 5-3_ (Continued)
TABLE NOTATION

b. If no drinking water pathway exists, a value of 3,000 pCi/¢ may be
used. o ,

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

d. If no drinking water pathway exists, a value of 15 pCi/¢ may be used.

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

(1) HasSL Procédufes‘Ménual, HASL-300 (revised ‘annually).
(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative

?eter?ination - Application to Radiochemistry" Anal. Chem. 40, 586-93
1968) .

S01-00CM
Revision 12
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
5.2 LAND USE CENSUS "
5.2.1 SPECIFICATION
APPLICABILITY: At all times.

OBJECTIVE: Monitor the UNRESTRICTED AREAS surrounding the site
. for potential changes to the radiological monitoring
program as necessary.

SPECIFICATION: A. - A land-use census shall be conducted and shall
- - . .dentify 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 sections within a distance of
five miles.

B. ACTION:

1. VWith the land use census identifying a
location(s) which yields a calculated dose
or dose commitment greater than the values
currently being calculated in Specification
2.3.1, pursuant to Technical Specification
D6.9.1, identify the new locations in the
next Annual Radioactive Effluent Release
Report.

2. MWith the 1and use census identifying a
location(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 Technical
Specification D6.9.1, 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 location(s)
with information supporting the change in
sampling locations.

'Byoad leaf vegetation sampling may be performed at the SITE BOUNDARY in the
direction section with the highest D/Q in lieu of the garden census.

S01-0DCM
) Revision 13
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
5.2 LAND USE CENSUS (Continued)

5.2.2 SURVEILLANCE

APPLICABILITY: At all times.

OBJECTIVE: Perform the land use census to ensure the monitoring
program is appropriate for the surrounding areas.

SPECIFICATION: The land use Eensus shall be conducted at least once

per 12 months between the date 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 agricultural
authorities.

S01-0DCM
Revision 8
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING  (Continued)

5.3

INTERLABORATORY. COMPARISON PROGRAM

5.3.1 SPECIFICATION
APPLICABILITY: At all times. -

"OBJECTIVE: = ° To ensure laboratory analysis of radiological

environmental ‘monitoring samples is correct and
accurate. s

SPECIFICATION: A. :Analyses shall be performed on radioactive

‘materials supplied as part of an Interlaboratory

Comparison Program that complies with Regulatory
*Guide 4.15. ‘

B.  ACTION:

1. 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.

(Section 5.4)

S01-0DCM
] Revision 14
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5.0 RADIOLOGICAL ENVIROMMENTAL MONITORING (Continued)

5.3 INTERLABORATORY COMPARISON PROGRAM (Continued)
5.3.2 SURVEILLANCE
APPLICABILITY: At all times.

OBJECTIVE: To ensure laboratory analysis of radiological
~ environmental monitoring samples is correct and
accurate.

SPECIFICATION: A summary of the results obtained as part of the
Interlaboratory Comparison Program and in accordance
with the ODCM shall be included in the Annual
Radiological Environmental Operating Report.
(Section 5.4)

S01-0DCM
Revision 8
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Continued)
5.4 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT!

5.4.1 Routine radiological environmental operating reports for
AT the unit during.the previous calendar year shall be
submitted prior'to May 1 of each year.

5.4.2 - The annua1 radlolog1ca1 environmental operat1ng reports
— shall include summaries, interpretations, and an analysis

of trends of the results of. the radiological environmental
surveillancelactivities for the report period, including a
comparison with preoperational studles. operational
controls (as appropriate), and previous environmental
surveillance reports and an assessment of the observed
impacts of the plant operation on the environment. The
reports shall also include the results of land use
censuses required by Specification 5.2.1. If harmful
effects or evidence of irreversible damage are detected by
the monitoring, the report shall provide an analysis of
the problem and a planned course of action to alleviate
the problem.

The annual radiological environmental operating reports
shall include summarized and tabulated results, in the
format of the table in the Radiological Assessment Branch
Technical Position, Revision 1, November 1979, of all
radiological environmental samples taken during the report
period. In the event that some 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 as
soon as possible in a supplementary report.

The reports shall also include the following: a summary
description of the radiological environmental monitoring
program; a map for all sampling locations keyed to a table
giving distances and directions from the site reference
point; and the results of licensee participation in the
Interlaboratory Comparison Program, required by
Specification 5.3.1.

(Note: Information which may be required by

Specifications 5.1.1, 5.1.2, 5.3.2 and Section 6.4.18
should be included.

A single submittal may beimade for.a multiple unit station. The submittal sho;:‘ld 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 radicactive material from each unit.

S01-0DCM
Revision 14
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5.0 RADIOLOGICAL ENVIRONMENTAL: MONITORING (Continued)
5.5 SAMPLE LOCATIONS!

The Radiological Environmental Monitoring Sample Locations are
identified in Figures 5-1 through 5-5. 'These sample locations are
described in Table 5-4 and indicates 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
Sampie Location Map, Figures 5-1 through 5-5.

'If a milk producing dairy animal is discovered within the 5 mile radius of
the Emergency.Planning Zone (EPZ) during the annual land use census, a monthly
. sampling analysis of the milk will commence.

S01-0DCM
Revision 18
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. ~YABLE 5-4 Page 1 of ©
RADIOLOGICAL EMVIRONMENTAL MONITORING SAMPLE LOCATIONS
: DISTANCE® .

TYPE OF SAMPLE AND SAMPLING LOCATION™™ " -~ (miles) DIRECTION
Direct Radiation

1 City of San Clemente (Former SDG&E Offices) 5.7 NW
2 -~ Camp San Mateo (MCB, Camp Pendleton) 3.5 N

3 - Camp San Onofre (MCB, Camp Pendleton) 2.6 NE-
4 Camp Horno (MCB, Camp Pendleton) 4.5 E

6 01d Route 101 (East-Southeast) 3.0 ESE‘
8 Noncommissioned Officers' Beach Club 1.4 NW
10 Bluff (Adjacent to PIC #1): . 0.7 HWNW -
11  Former Visitors' Center 0.4~ NW
12  South Edge of Switchyard 0.2 E
13 Southeast Site boundary (Bluff) 0.4~ - ESE
15 Southeast Site Boundary (Office Building) 0.17 SSE
16 East Southeast Site Boundary 0.4 ESE
17 Transit Dose - -
18 Transit Dose - -

19 San Clemente Highlands 5.0 NNW
22 Former U.S. Coast Guard Station - San Mateo Point 2.7 WNW
23 Samaritan Hospital San Clemente 8.1 NW

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

Direction is determined from degrees true nqrth.

Distances are within the Units 2 and 3'§§£é'806ndary (0}4 mile in all Sectors) and not required by

Technical Specification.

MCB - Marine Corps Base PIC - Pressurized lon Chamber

5-18
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JABLE 5-4 Page Z of 6

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

. DISTANCE®
TYPE_OF SAMPLE AND SAMPLING LOCATION™" (miles) DIRECTION'
Direct Radiation (Continued)
31 Aurora Park-Mission Viejo (CONTROL) 18.6 NNW
33 Camp Talega (MCB, Camp Pendleton) 5.7 N
34 San Onofre School (MCB, Camp Pendleton) 1.9 NW
35 . Range 312 (MCB, Camp Pendleton) 4.7 NNE
36 Range 208C (MCB, Camp Pendleton) 4.2 NE
38 San Onofre State Beach Park 3.3 SE
40 SCE Training Center - Mesa (Adjacent to PIC #3) 0.7 NNW
41 0ld Route 101 - East 0.3" E
44 Fallbrook Fire Station 17.7 E
46  San Onofre State Beach Park 0.9 SE
47 Camp Las Fiores (MCB, Camp Pendleton) 8.6 SE

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

Distances are within the Units 2 and 3 Site Boundary (0.4 mile in all sectors) and not required by
Technical Specification.

MCB - Marine Corps Base PIC - Pressurized Ion Chamber
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" TABLE 5-4 Page 3 of 6
RADIOLOGICAL;ENVIRONM?NTAL HONITORING SAMPLE LOCATIONS
DISTANCE’

TYPE OF SAMPLE AND SAMPLING LOCATION' (miles) DIRECTION'
Direct Radiation (Continued) '
49 Camp Chappo (MCB, Camp Pendleton) 12.8 . ESE.
50 Oceanside Fire Station (CONTROL) 15.6 SE
53 San Diego County Operations Center 44.3 SE
54 Escondido Fire Station 31.8 ESE
55 San Onofre State Beach (Unit 1, West) 0.2 W
56 San Onofre State Beach (Unit 1, West) 0.2" W
57 San Onofre State Beach (Unit 2) 0.1" WSW
58 San Onofre State Beach (Unit 3) 0.1" S
59  SONGS Meteorological Tower: 0.3" WNW
60 Transit Control Storage Area - -
61 Mesa - East Boundary (Adjacent to PIC #4) 0.7 N
62 MCB - Camp Pendleton (Adjacent to PIC #5) 0.6 NNE
63 MCB - Camp Pendleton (Adjacent to PIC #6) 0.6 NE
64 MCB - Camp Pendleton (Adjacent to PIC #7) 0.6 ENE
65 MCB - Camp Pendleton (Adjacent to PIC #8) 0.7 E -
66 San Onofre State Beach (Adjacent to PIC #9) 0.6 ~ESE
67 Former SONGS Evaporation Pond (Adjacent to PIC #2) 0.6 " NW
68 Range 210C (MCB, Camp Pendieton) : 4.3 ENE
73  South Yard Facility - 0.47 ESE

Transit Control A - -

Transit Control B -- -

Fader (Co-located with TLD #54)™" 31.8 ESE
74 Oceanside City Hall (Backup CONTROL) 15.6 SE
75 Gate 25 MCB . ‘ 4.6 SE
76 E1 Camino Real Mobil Station 4.6 . NW
77 Area 62 Heavy lift pad 4.3 N
78  Sheep Valley 4.4

e

nene

ESE

Distance (mrles) and Direct1on (sector) are measured relative to Units 2 and 3 m:dp01nt

‘Direction is determined from degrees true north

Distances are within the Units 2-and 3 Site Boundary (0. 4 mxle ln all sectors) and not required by

Technical Specification.
MCB - Marine Corps Base PIC - Pressurized lon Chamber

For fading correction due to significant increase in temperature.

5-20
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JABLE 5-4 Page 4 of 6

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

DISTANCE™ 4

- TYPE OF SAMPLE AND SAMPLING LOCATION (miles) DIRECTION’
Airhorne
1 City of San Clemente (City Hall) 5.1 NW
7 ANS ROOF 0.18" NW
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 NW
13  Marine Corps Base (Camp Pendleton East) 0.7 E
14  Mesa Medical Facility 0.7 NNW
15 City Hall Oceanside (CONTROL) 15.6 SE
Soil Samples' IA
1 Camp San Onofre _ 2.6 NE
2 01d 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 Oceanside (CONTROL) 16 SE
Ocean Nater
A Station Discharge Qutfall - Unit 1 0.6 SW
B Outfall - Unit 2 1.5 SHW
c Outfall - Unit 3 1.2 SSW
] Newport Beach (CONTROL) 30.0 NW

SO1-0DCM

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

Distances are within the Units 2 and 3 Site boundary (0.4 mile in all sectors) and not
required by Technical Specification.

Sail Samples are not required by Technical Specifications.
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" JABLE 5-4 Page 5 of 6

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

DISTANCE'

TYPE OF SAMPLE ‘AND SAMPLING LOCATION : C_  (miles) ~  DIRECTION®
Drinking Water :

4 . Camp Pendleton Drinking Water Reservoir 2.2 NNW

5 Oceanside (CONTROL) ‘15.6 . SE
Shoreline Sediment (Beach Sand)

1 San Onofre State Beach (Southeast) 0.6 SE

2 San Onofre Surfing Beach 0.8 ' WNH

3 San Onofre State Beach (Southeast) 3.5 - SE

4 Newport Beach (North End) (CONTROL) 29.2 "N

Local Crops Co

1 San Clemente Ranch (San Mateo Canyon) 2.6 NW

2 Oceanside (CONTROL)™ 15 to 25 - SE to ESE

4  San Clemente Resident w/Garden 4.4 ~ NW-

6  SONGS Garden 0.4 " NN IF

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

" Control location shall be in sector G or F, 15 to 25 miles from the site.

The control location will be selected based on sample availability. The exact

Tocation will be noted in the Annual Radiological Environmental Operating
Report.
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TYPE OF SAMPLE AND SAMPLING LOCATION

T

TABLE 5-4 Page 6 of 6

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS

DISTANCE®
(miles) DIRECTION®

Non-Migratory Marine Animals

A
B
c

Kelp!
A

m o O ™

A
B
c
]
E
F

Unit 1 Qutfall
Units 2 and 3 Qutfall
Laguna Beach (CONTROL)

San Onofre Kelp Bed
San Mateo Kelp Bed
Barn Kelp Bed
Deleted

Salt Creek (CONTROL)

. Ocean Bottom Sediments

Deleted

Unit 1 Qutfall

Unit 2 Qutfall

Unit 3 Qutfall

Laguna Beach (CONTROL)

SONGS Upcoast

0.9 WSH
1.5 SSW
18.2 NW
|A
1.5 S
3.8 WhW
6.3 SSE
11 to 13 WNW to NW
0.8 SSH
1.6 SW
1.2 SSH
18.2 NW
0.9 WSW

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

Kelp Samples are not required by Technical Specifications. IH
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PIC - RADIOLOGICAL EN

-, JABLE 5-5

VIRONMENTAL MONIT

ORING LOCATIONS

' SONGS 1 '
Theta DISTANCE™ X
PRESSURIZED ION CHAMBERS (Degrees)” Meters = miles - DIRECTION/SECTOR
S1  San Onofre Beach 298° 110?0 0.7 WNW P
S2  SONGS Former Evap. Pnd 313° 890 0.6 NW Q
S3  Japanese Mesa 340° 1150 0.7 NNQ R
S&  MCB - Camp Pendleton  3° 1120 0.7 N A
S5 MCB - Camp Pendleton  19° 1050 0.6 NNE B
S6 MCB - Camp Pendleton 46° 940 0.6 NEV C
S7  MCB - Camp Pendleton  70° 870 0.6 ENE D
S8 MCB - Camp Pendleton 98° ilZO 0.7 £ E
S9 San Ondfre State Beach 121° LédD 0.6 F

Units 2 and -3 midpoint..
north. . :

5-24

ESE

" Distance (meters/miles) and Direction (sector) are medsufed relative to
Theta direction is determined from degrees true
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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 22.5 33.75 B NNE
33.75 45.0 56.25 C NE
56.25 67.5 78.75 D ENE
78.75 30.0 101.25 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 SSHW
213.75 225.0 236.25 L S
236.25 247.5 258.75 M WSH
258.75 270.0 281.25 N W
281.25 292.5 303.75 P WNW
303.75 315.0 326.25 Q NW
326.25 337.5 348.75 R NNW

- Distancé‘(hiles) and Direction (sector) are measured relative to Units 2 and

S01-ODCM

3 midpoint.

Direction is determined from degrees true North.
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" '6.0 ADMINISTRATIVE
6.1 DEFINITIONS

The defined terms of this section appear in capitalized type and are
applicable throughout the ODCM.

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 such that it responds with the
required range and accuracy to known values of input.
The CHANNEL CALIBRATION shall encompass the entire
channel including the sensors and alarm, interlock
and/or trip functions, and 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 TEST

6.1.4 A CHANNEL TEST shall be the injection of a simulated
signal into the channel to verify its proper response
including, where applicable, alarm and/or trip’
initiating action. The CHANNEL TEST shall include
adjustments, as necessary, of the alarm, interlock

and/or trip setpoints, such that the setpoints are
within the required range and accuracy.

S01-0DCM
Revision 9
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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

6.1.6 A functional system, subsystem, train, component, or
. . device is. capable of performing its specified
function(s) and is maintained in accordance with good
engineering and maintenance practices for commercial
grade equipment. Surveillances required within this

document are required to maintain instrumentation as
FUNCTIONAL.

- 6.1.7 DELETED ...
MEMBER(S) OF THE PUBLIC

6.1.8 MEMBER(S) OF THE PUBLIC shall include all individuals
who by virtue of their occupational status have no
formal association with the plant. This category shall
include nonemployees 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.

S01-0DCM
Revision 17
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6.0 ADMINISTRATIVE (Continued)

6.1 DEFINITIONS (Continued)
PROCESS CONTROL PROGRAM

6.1.9 The PROCESS CONTROL PROGRAM shall contain the current
formula, sampling, analysis, and formulation
determination by which SOLIDIFICATION of radioactive
wastes from liquid systems is assured.

SITE BOUNDARY

6.1.10 The SITE BOUNDARY shall be that line beyond which the

land is not owned, leased, or otherwise controlled by
the licensee.

SOLIDIFICATION

6.1.11 SOLIDIFICATION shall be the conversion of wet wastes
into a form that meets shipping and burial ground
requirements.

SOURCE CHECK

6.1.12 For REM RAD analog monitors a SOURCE CHECK shail be the
qualitative assessment of channel response when the
channel sensor is exposed to a radioactive source.

For Sorrento Electronics digital Monitors a SOURCE CHECK
shall be verification of proper computer response to a
check source request.

For MGPI monitors a SOURCE CHECK shall be the
verification of proper computer response to the
continuous internal detector, monijtor calibration and
electrical checks.
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6.0 ADMINISTRATIVE (Continued)

6.1 DEFINITIONS

(Continued)

SURVETILLANCE REQUIREMENT: MEETING SPECIFIED FREQUENCY

6.1.13

Each Surveillance Requirement shall be performed within

the specified surveillance interval with a maximum
allowable extension not to exceed 25% of the specified
surveillance interval.

This provision is not intended to be used repeatedly as
a convenient means to extend Surveillance intervals
beyond -those specified. - ‘Additionally, it does not apply
to any Action Statements.

UNRESTRICTED AREA

6.1.14

An UNRESTRICTED AREA shall be any area at or beyond the
SITE BOUNDARY access to which is not controlled by the
licensee for purposes of protection of individuals from
exposure‘to radiation and radioactive materials of any
area within the site boundary used for residential
quarters or industrial, commercial, institutional and/or
recreational purposes.

S01-00CM
Revision 15
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TABLE 6-2
FREQUENCY NOTATION

NOTATION ‘ FREQUENCY
S At least once per 12 hours
D Af leagt once per 24 hours
W At  least once per 7 days
M At least once per 31 days
Q At least once per 92 days
SA At least once per 184 days
18M At least onceAper 18 months
P Completed prior to each release
N.A. Not applicable
6-5
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6.0 ADMINISTRATIVE (Continued)
6 2 SITE DESCRIPTION

_ The San Onofre Nuclear Generatlng Station is located on the West
~Coast of Southern California“in San Diego County, about 62 miles

southeast of Los Angeles -and about 51 miles northwest of San Diego.
The site is Tocated within the U.S. Marine Corps Base, Camp
Pendleton, California. The minimum distance to the boundary of the
exclusion area as defined in 10CFR100.3 shall be 283.5 meters from
the outer edge of the Unit 1 containment sphere. For the purpose of
dose assessment, a sllghtly reduced distance of 282: meters defined
by the d15cont1nuous line in F1gure 6-1 is assumed.

Basis: . Leasing arrangements with the U.S. Marine Corps provide

that a minimum distance to the exclusion boundary will

be 283.5 meters. -All dose assessments are calculated
assuming 282 meters.

S01-0DCM
Revision 8
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6.0 ADMINISTRATIVE (Continued)

6.3 ADMINISTRATIVE CONTROLS

ANNUAL RADIOQACTIVE EFFLUENT RELEASE REPQRT!

6.3.1

6.3.2

Routine radioactive effluent release reports for the
unit-during ‘the previous calendar year shall be
submitted before May 1 of each year.

' The;radfﬁééfivé effluent release reports shall include a

summary of the quantities of radioactive liquid and
gaseous effluents and solid waste released from the unit
as outlined in Regulatory Guide 1.21, "Measuring,
Evaluating, and Reporting.Radioactivity in Solid Wastes
and Releases of Radioactive Materials in Liquid and
Gaseous Effluents from Light-Water-Cooled Nuclear Power
Plants," Revision 1, June 1974, with data summarized on
ihquar}erly basis following the format of Appendix B
ereof.. L , o

The radioactive effluent release report shall include an
annual summary of hourly meteorological data collected
over the previous-year. This annual summary may be
either in the form of an hour-by-hour 1listing of wind
speed, wind ‘'direction, and atmospheric stability, and
precipitation (if measured) on magnetic tape, or in the
form of joint frequency distributions of wind speed,
wind direction, and atmospheric stability.? This same
report.shall include an assessment of the radiation
doses due to the radioactive liquid and gaseous
effluents released:from the unit or station during the
previous calendar year. This same report shall also
include an assessment of the radiation doses from
radioactive liquid and gaseous effluents to MEMBERS OF
THE PUBLIC due to their activities inside the SITE
BOUNDARY during the report period. Al1l assumptions used
in making these assessments (i.e., specific activity,
exposure time and location) shall be included in these
reports. The meteorological conditions concurrent with

_ the time of release of radioactive materials in gaseous
- effluents ‘(as determined'by sampling frequency and

measurement) shall be used for determining the gaseous
pathway doses. - The assessment of radiation doses shall

- be ‘performed in accordance with Sections 1.5 and 2.6.

A single submittal may be made for 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 material from each unit.

’{n Tieu of submission with the Annual Radioactive Effluent Release Report, the
licensee has the option of retaining this summary of required meteorological
data on site in a file that shall be provided to the NRC upon request.

S01-0DCM
Revision 9
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6.0 ADMINISTRATIVE (Continued)

6.3 ADMINISTRATIVE CONTROLS (Continued)

6.3.2 (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 calendar year to show
conformance with 40 CFR 190, Environmental Radiation
Protection Standards for Nuclear Power Operation.
Acceptable methods for calculating the dose contribution
from l;quid and gaseous effluents are given in Sections
1.5 and 2.6.

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

a. Container volume,

b. Total curie qhantity (specify whether determined by
measurement or estimateg,

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

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

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

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

The radioactive release reports shall include unplanned

. releases from the site to UNRESTRICTED AREAS of
radioactive material in gaseous and liquid effluents
made during the reporting. period.

The Annual Radioactive Effluent Release Reports shall
include any changes made to the PROCESS CONTROL PROGRAM
(PCP), to the OFFSITE DOSE CALCULATION MANUAL (ODCM), or
major changes to radioactive waste treatment systems
during the reporting period.

S01-0DCM
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6.0 ADMINISTRATIVE (Continued)

6.3 ADMINISTRATIVE CONTROLS (Continued)

6.3.3

MAJOR CHANGES:TO RADIOACTIVE WASTE TREATMENT SYSTEMS'

“ (Liguid and Gaseous)

" Licensee initiated major changes to the radioactive

waste systgms;(liQUid and gaseous):

1.

~ Shall be -reported to the Commission in the Annual
..-Radioactive :Effluent ‘Release Report for the period

in which the change(s) was made effective pursuant

. to Technical Specification D6.5.2.9. The
- discussion of each .change shall contain:

I

3 . a. A summary ‘of the evaluation that Jed to the

_determination that the change could be made in
- -accordance with applicable regulations;

b, }{Shfficiént detailed information to totally

~support ‘the reason for the change without
.- benefit of additional or supplemental
}Jnformation; .

L

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

d. An.evaluation-of the change which shows the
~ predicted releases of radioactive materials in
.1iquid and gaseous effluents that differ from
those previously predicted in the license
.- application and amendments thereto;

e. . An‘evaluation of the change which shows the

- expected ‘maximum exposures to an individual in
the unrestricted-area and to the general

. population that differ from those previously
estimated in the license application and
amendments thereto; A

f. A comparison of the predicted releases of
- radioactive materials, in liquid and gaseous
effluents, to the actual releases for the
DEEIOd prior to when the changes are to be
. made; . oo

g. ;}hiestimaie of:thé'exposure to plant operating
_ ‘personnel as a result of the change; and

h.  Documentation of the fact that the change was

- reviewed and found acceptable pursuant to
Technical Specification D6.5.2.

Shall become effective upon review and acceptance
pursuant to Technical Specification D6.5.2.

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 material from each unit.

S01-0DCM
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6.0 ADMINISTRATIVE (Continued)
6.4 BASES

L1IQUID EFFLUENT CONCENTRATION (1.1.1, 1.1.2)

6.4.1 ~ These specifications are provided to ensure that the
: concentration of radioactive materials released in
1iquid waste effluents from the site to UNRESTRICTED
AREAS will be less than the concentration levels
specified in 10 CFR Part 20, Appendix B, Table II,
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 II.A design objectives of Appendix I,
10 CFR Part 50, to a MEMBER OF THE PUBLIC, and (2) the
limits of 10 CFR Part 20.106(e) to the population. The
concentration limit for noble gases is based upon the
-assumption that Xe-135 is the controlling radioisotope
- and its MPC in air (submersion) was converted to an
equivalent concentration in water using the methods
described in International Commission on Radiological
Protection (ICRP) Publication 2.

LIQUID EFFLUENT DOSE (1.2.1)

6.4.2 This specification is provided to implement the

: requirements of Section II.A and 1V.A of Appendix I,
10 CFR Part 50. Specification A implements the guides
set forth in Section I1.A of Appendix I. Specification
B provides the required operating flexibility and at the
same time implements the guides set forth in Section
IV.A of Appendix I to assure that the releases of
radioactive material in liquid effluents will be kept
“as low as is reasonably achievable.®

LIQUID EFFLUENT DOSE (1.2.2)

6.4.3 This specification is provided to implement the
requirements of Section I11.A of Appendix I, 10 CFR Part
50. The dose calculations in the ODCM implement the
requirements in Section I1I.A of Appendix 1 that
conformance with the guides of Appendix I be shown by

- calculational procedures based on models and data such

that the actual exposure of a MEMBER OF THE PUBLIC
through appropriate pathways is unlikely to be
substantially underestimated.

S01-0DCM
Revision 8
6-11 06-29-92

S01-0ODCM



S01-0ODCM

6.0 ADMINISTRATIVE (Continued)

6.4 BASES (Continued)
LIQUID WASTE TREATMENT (1.3.1, 1.3.2)

6.4.4

" 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 requirements that the
appropriate ‘portions of this system be used when

specified provides assurance that the releases of
radioactive materials in liquid effluents will be kept
"as low as ‘is reasonable achievable." This

- specification implements the requirements of 10 CFR Part

50.36a and the design objective given in Section I11.D of
Appendix 1 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 guide set .-forth in Section I1.A of
Appendix I, 10 .CFR Part 50, for liquid effluents.

GASEQUS  EFFLUENTS DOSE -RATE (2.1.1, 2.1.2)

6.4.5

This specification is provided to ensure that the dose
rate at and beyond the SITE BOUNDARY from gaseous
effluents 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 -II, Column 1.

These 1imits provide reasonable assurance that
radioactive material discharged in gaseous effluents
will not result in the exposure of a MEMBER OF THE
PUBLIC in an UNRESTRICTED AREA, either within or outside

‘the exclusion area boundary, to annual average

concentrations exceeding the limits specified in
Appendix B, Table II of 10 CFR Part 20 [10 CFR Part
20.106(b)].  For MEMBERS OF THE PUBLIC who may at times

- be.within the exclusion area boundary, the occupancy of

the individual will be:sufficiently low to compensate
for any increase "in the atmospheric diffusion factor
above that for the exclusion area boundary. The

© .specified release rate limits restrict, at all times,

the corresponding gamma and beta dose rates above
background to a MEMBER OF THE PUBLIC at or beyond the
exclusion area boundary to < 500 mrem/year to the total

‘body or to <. 3000 mrem/year to the skin. These release

rate limits'also restrict, at all times, the
corresponding-thyroid dose rate above background to a
child via-the inhalation pathway to < 1500 mrem/year.

E T
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6.0 ADMINISTRATIVE (Continued)
6.4 BASES (Continued)

DOSE, NOBLE GASES (2.2.1)

6.4.6 - This specification is provided to implement the
requirements of Section II.B and IV.A of Appendix I, 10
CFR Part 50. Specification A implements the guides set
forth in Section I1.B of Appendix I. Specification B
provides the required operating flexibility and at the
same time implements the guides set forth in Section
IV.A of Appendix I to assure that the releases of
radioactive material in gaseous effluents will be kept
"as Jow as is reasonably achievable."”

DOSE, NOBLE GASES (2.2.2)

6.4.7 This specification implements the requirements in
Section III.A of Appendix I, 10 CFR Part 50, that
conformance with the guides of Appendix 1, be shown by
calculational procedures based on models and data such
that the actual exposure of a MEMBER OF THE PUBLIC
through the appropriate pathways is unlikely to be
substantially underestimated. The ODCM equations
provided for determining the air doses at the SITE
BOUNDARY will be based upon the historical average
atmospheric conditions.

DOSE, TODINE-131, IODINE-133, TRITIUM AND RADIONUCLIDES IN
PARTICULATE FORM (2.3.1)

6.4.8 This specification is provided to implement the
requirements of Sections II.C and IV.A of Appendix I, 10
CFR Part 50. Specification A 'is the guide set forth in
Section IT.C of Appendix I. Specification B provides the
required operating flexibility and at the same time
implements the guides set forth in Section IV.a of
Appendix 1 to assure that the releases of radioactive
materials in gaseous effluents will be kept "as low as
is reasonably achievable.”

DOSE, [ODINE-131, IODINE-133, TRITIUM AND RADIONUCLIDES IN
PARTICULATE FORM (2.3.2) ‘

6.4.9 This specification implements the requirements in
Section III.A of Appendix I, 10 CFR Part 50, that
conformance with the guides of Appendix 1 be shown by
calculational procedures based on models and data such
that the actual exposure of a MEMBER OF THE PUBLIC

through appropriate pathways is unlikely to be
substantially underestimated.
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6.0 ADMINISTRATIVE (Continued)

6.4 BASES (Continued)

DOSE, IODINE-131, TODINE-133, TRITIUM AND RADIONUCLIDES IN

| PARTICULATE FORM (2.3.2) .iContinugd) i _

'6.4.9

‘(Contihued);;.{:,l

The ‘0DCM ‘equations provided for determining the actual
doses are based upon the historical average atmospheric
conditions.’ . The release rate specifications for

~iodine-131, -iodine-133, tritium, and radionuclides in
‘particulate form with half-lives greater than 8 days are
dependent on.the existing radionuclides pathways to man

in the areas at and beyond the SITE BOUNDARY. The

"f«:;pathways which are examined in the development of these

6.4.10

. DOSE (3
7 6.4.11

3.1)

.- .calculations are: (1) individual inhalation of airborne
~ radionuclides, ; (2) deposition of radionuclides onto
- green ‘leafy vegetation and 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 to man.

. DELETED

PRSI

This specification is provided to meet the reporting
requirements.of. 40 CFR 190. In complying with 40 CFR

.-190, nuclear-fuel cycle facilities over five miles away

are not considered .to contribute to the dose assessment.
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6.0 ADMINISTRATIVE (Continued)
6.4 BASES (Continued)
DOSE (3.3.2)

6.4.12

RADIGACTIVE

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 1. For sites containing up to four 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 the 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 five 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 accordance 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.

LIQUID EFFLUENT INSTRUMENTATION (4.1.1, 4.1.2)

6.4.13

RADIOACTIVE

The radioactive liquid effluent instrumentation is
provided to monitor and control, as applicable, the
releases of radioactive materials in liquid effluents
during actual or potential releases. The alarm/trip
setpoints for these instruments are calculated in
accordance with methods in the ODCM to ensure that the
alarm/trip will occur prior to exceeding the limits of
10 CFR Part 20.

GASEOUS EFFLUENT INSTRUMENTATION (4.2.1, 4.2.2)

6.4.14

The radioactive gaseous effluent instrumentation is
provided to monitor and control, as applicable, the
releases of radioactive materials in gaseous effluents
during actual or potential releases. The alarm/trip
setpoints for these instruments are calculated in
accordance with methods in this ODCM to ensure that the
alarm/trip will occur prior to exceeding the limits of
10 CFR Part 20.
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6.0 ADMINISTRATIVE (Continued)

6.4 BASES (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING (5.1.1)

6.4.15

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 a MEMBER OF THE PUBLIC resulting

from the station operation. This monitoring program
-thereby supplements the radiological effluents

monitoring program by verifying that the measurable
concentrations of radioactive materials and levels of
radiation are 'not higher than expected on the basis of
the effluent measurements and modeling of the
environmental exposure pathways. The initially
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.

RADIOLOGICAL ENVIRONMENTAL MONITORING (5.1.2)

6.4.16

S01-0DCM

The radiological environmental 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 that the measurable

concentrations of radioactive materials and levels of
radiation are not ‘higher than expected on the basis of
the effluent measurements and modeling for the
environmental exposure pathways.

The detection capabilities required by Table 5-3 are
state-of-the-art for routine environmental measurements
in industrial laboratories. It should be recognized
that the:LLD is defined as 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 LLDs 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.
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6.0 ADMINISTRATIVE (Continued)
6.4 BASES (Continued)
LAND USE CENSUS (5.2.1)

6.4.17 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 1 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 (25 kg/year) of.leafy vegetables assumed in
.Reqgulatory 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) a vegetation yield of 2
kg/square meter.

LAND USE QENSUS (5.2.2)

6.4.18 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 I to 10 CFR Part"50.

INTERLABORATORY COMPARISON PROGRAM (5.3.1, 5.3.2)

6.4.19 The requirements for participation in an Interlaboratory
Comparison Program is provided to ensure that
independent checks on .the precision and accuracy of the
measurements of radioactive material in environmental
sample matrices are performed as part of the quality
assurance program for environmental monitoring in order
to demonstrate that the results are reasonably valid.
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