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INTRODUCTION

This report summarizes the effluent and waste disposal source term data, meteorological
data, and doses from radioactive effluents for the Palo Verde Nuclear Generating Station
(PVNGS) for the period of January through December 2018. The data presented meets the
reporting requirements of Regulatory Guide 1.21 (Revision 1, June 1974) of the U.S. Nuclear
Regulatory Commission and the PVNGS Technical Specifications.



BIBLIOGRAPHY

U.S. Nuclear Regulatory Commission, 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, 1974.

U.S. Nuclear Regulatory Commission, Regulatory Guide 1.23 (Safety Guide 23), “Onsite
Meteorological Programs,” 1972.

U.S. Nuclear Regulatory Commission, NUREG/CR-2919, “XOQDOQ: Computer Program for the
Meteorological Evaluation of Routine Effluent Releases at Nuclear Power Stations,” 1982.

U.S. Nuclear Regulatory Commission, NUREG-0579, “Users Guide to GASPAR Code,” June
1980.

U.S. Nuclear Regulatory Commission, Regulatory Guide 1.109, “Calculations of Annual Doses to
Man from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR 50, Appendix I,” Revision 1, 1977.

U.S. Nuclear Regulatory Commission, NUREG-0172, “Age-specific Radiation Dose Commitment
Factors for a One-Year Chronic Intake,” 1977.

U.S. Nuclear Regulatory Commission, NUREG-0133, “Preparation of Radiological Effluent
Technical Specifications for Nuclear Power Plants,” 1978.

Technical Specifications, Palo Verde Nuclear Generating Station, Units 1, 2 and 3,
Docket No. 50-528/529/530.

Bechtel Power Corp., “Cooling Tower Blowdown System Solar Evaporation Pond,” Sept. 1980.
Generation Engineering, “Geotechnical Exploration for Evaporation Pond #2,” Oct. 1986

Letter No. 212-00789-WFQ/RHM, “1989 PVNGS Evaporation Pan Data,” Jan. 1989.
Offsite Dose Calculation Manual Palo Verde Nuclear Generating Station Units 1, 2 and 3, Rev. 27.

NEI 07-07, Nuclear Energy Institute, Industry Ground Water Protection Initiative —Final
Guidance Document, August 2007.

Calculation 13-NC-CH-0200, Rev 7, FSAR - Primary Coolant Activities (PCA)



APPENDIX A: SOURCE TERMS AND EFFLUENT AND WASTE DISPOSAL REPORTS



1.0

1.1

1.2

REGULATORY LIMITS

Liquid Releases

1.1.1

1.1.2

PVNGS ODCM Requirement 3.2

The concentration of radioactive material discharged from
secondary system liquid waste to the circulating water system shall be
limited to:

5.0E-07 uCi/ml for principal gamma emitters (except Ce-144)
3.0E-06 uCi/ml for Ce-144

1.0E-06 uCi/ml for I-131

1.0E-03 uCi/ml for H-3

The concentration of radioactive material discharged from
secondary system liquid waste to the onsite evaporation ponds shall be
limited to:

2.0E-06 uCi/ml for Cs-134
2.0E-06 uCi/ml for Cs-137

The concentrations specified in 10 CFR Part 20.1001-20.2402, Appendix B,
Table 2, Column 2, for all other isotopes.

PVNGS ODCM Requirement 4.4

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released, from each reactor unit,
to areas at and beyond the SITE BOUNDARY shall be limited:

a. During any calendar quarter to less than or equal to 1.5 mrem to
the total body and to less than or equal to 5 mrem to any organ, and

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

Gaseous Releases

1.2.1

PVNGS ODCM Requirement 3.1

The dose rate due to radioactive materials released in gaseous
effluents from the site shall be limited to the following:



1.2.2

1.2.3

1.2.4

For noble gases: Less than or equal to 500 mrem/yr to the total
body and less than or equal to 3,000 mrem/yr to the skin, and

For 1-131 and 1-133, for tritium, and for all radionuclides in
particulate form with half-lives greater than 8 days: Less than
or equal to 1,500 mrem/yr to any organ.

PVNGS ODCM Requirement 4.1

The air dose due to noble gases released in gaseous effluents, from each
reactor unit, to areas at and beyond the SITE BOUNDARY shall be limited

to the following:

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 less than or equal to 20 mrad for beta
radiation.

PVNGS ODCM Requirement 4.2

The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133,
tritium, and all radionuclides in particulate form with half-lives greater
than 8 days in gaseous effluents released, from each reactor unit, to
areas at and beyond the SITE BOUNDARY shall be limited to the

following:

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

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

organ.

PVNGS ODCM Requirement 4.3

The GASEOUS RADWASTE SYSTEM and the VENTILATION EXHAUST

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 each reactor
unit, from the site, when averaged over 31 days, would exceed 0.2



2.0

3.0

4.0

mrad for gamma radiation and 0.4 mrad for beta radiation. The
VENTILATION EXHAUST TREATMENT SYSTEM shall be used to reduce
radioactive materials in gaseous waste prior to their discharge when
the projected doses due to gaseous effluent releases, from each reactor
unit, to areas at and beyond the SITE BOUNDARY when averaged over
31 days, would exceed 0.3 mrem to any organ of a MEMBER OF THE
PUBLIC.

1.3 Total Dose

1.3.1 PVNGS ODCM Requirement 5.1

The annual (calendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC due to releases of radioactivity and to direct radiation from
uranium fuel cycle sources shall be limited to less than or equal to 25
mrem to the total body or any organ, except the thyroid, which shall be
limited to less than or equal to 75 mrem.

MAXIMUM PERMISSIBLE CONCENTRATIONS

Air: Release Concentrations are limited to dose rate limits described in section 1.2.1 of
this report.

AVERAGE ENERGY

The average energy (E) of the radionuclide mixture in releases of fission and activation
gases is not applicable to PVNGS.

MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY IN GASEOUS
EFFLUENTS

For continuous releases, sampling is in accordance with PVNGS ODCM Table 3-1.
Particulate and iodine radionuclides are sampled continuously at the Plant Vent and
Fuel Building exhaust points. The particulate filters and charcoal cartridges are
exchanged for analysis at least four times per month. Noble gas and tritium are
sampled at least once per 31 days. The hourly average Radiation Monitoring System
(RMS) effluent monitor readings are used, when available, to account for increases and
decreases in noble gas concentrations between noble gas grab samples. The tritium
concentration is assumed constant between sampling periods.

For batch releases, sampling is also in accordance with PYNGS ODCM Table 3-1. For
containment purges, the noble gas concentration may be adjusted to account for
decreases or increases in concentration during the purge using RMS readings. The
volume of air released during the purge is determined using the exhaust fan rated flow



5.0

6.0

7.0

8.0

rate. For Waste Gas Decay Tank releases, the volume released is corrected to
standard pressure.

Effective January 1, 2004, Containment Purge release permits are updated by
removing the permit pre-release particulate and iodine activity. This eliminates double
accounting for the Containment Purge particulate and iodine activity at the Plant Vent
but allows the particulate and iodine activity to be included in the Containment Purge
pre-release dose projection.

The Lower Limit of Detection (LLD) of a measurement system is defined in Table 3 - 1 of
the PVNGS ODCM. An average LLD for each radionuclide is provided in Table 3.

BATCH RELEASES

5.1 Gaseous.

Batch release durations are presented in Table 2.

5.2 Liquid

None.
ABNORMAL RELEASES

6.1 None.

OFFSITE DOSE CALCULATION MANUAL AND PROCESS CONTROL PROGRAM (PCP)
REVISIONS

7.1 There were no revisions to the Offsite Dose Calculation Manual (ODCM) in 2018.

7.1 There were no revisions to the Process Control Program (PCP) in 2018.

EFFLUENTS AND SOLID WASTES

8.1 Gaseous Effluents

Gaseous effluent information is presented in Table 1 through Table 41. Included in
these tables are summaries of the effluents and estimated total error.

8.2 Liquid Effluents



8.3

There were no liquid effluents releases beyond the site boundary from PVNGS

Solid Waste

Solid Waste Shipments are summarized in Appendix A.

10



9.0

MISCELLANEOUS INFORMATION

9.1

9.2

9.3

9.4

EVAPORATION PONDS

Releases made to the Evaporation Ponds are limited to the concentrations
specified in PVNGS ODCM Requirement 3.2. The Evaporation Ponds were
monitored in accordance with PVYNGS ODCM Requirement 6.1.

The average historical evaporation is approximately 12 inches, per pond, for each of
the first and fourth quarters, and 33 inches, per pond, for each of the second and
third quarters. Evaporation Pond One is approximately 261 acres which is divided
into three segments: Pond 1A (131 acres), Pond 1B (77.5 acres) and Pond 1C (52.5
acres). This equates to 3.22E+11 cc evaporated from Pond One for each of the first
and fourth quarters and 8.85E+11 cc evaporated for each of the second and third
quarters. Evaporation Pond Two is approximately 232 acres which is divided into
three segments: Pond 2A (117 acres), Pond 2B (87 acres) and Pond 2C (30 acres).
The amount evaporated from Pond Two is 2.86E+11 cc for each of the first and
fourth quarters and 7.87E+11 cc for each of the second and third quarters. Pond 2C
is a sludge pond and typically not sampled.

Evaporation Pond Three is constructed of two smaller ponds of 90 acres each (3A
and 3B). The amount evaporated from each section of Pond Three is 2.20E+11 cc for
each of the first and fourth quarters and 6.04E+11 cc for each of the secondand
third quarters.

Using a site boundary X/Q of 5.0E-05 sec/m3 for the evaporation ponds and
equation 4-3 from the ODCM, the dose from the evaporation ponds to a
hypothetical individual at the site boundary, for all pathways, is summarized in
Table 1.

RADIATION MONITORING SYSTEM SETPOINT VERIFICATION

Current effluent monitor noble gas channel alert alarm set points are based on an
assumed one percent failed fuel source term. The current method used for the set
point values are more reliable than basing the set points upon the constantly
varying values of the actual noble gas source term presented in Table 38.

RCS RADIOIODINE (TRM T5.0.600)

There were no cases where primary coolant specific activity exceeded the
Technical Specification 3.4.17 limits during the reporting period.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI)

There are no radioactive effluents from the NAC-UMS System. Direct dose at the
Site Boundary is reported in the Annual Radiological Environmental Operating
Report.

11



9.5 MAJOR CHANGES TO THE RADIOACTIVE WASTE SYSTEMS (liquid, gaseous, and

solid).

9.5.1

None.

9.6 Sample results from the groundwater wells that are not described in the ODCM as
part of the REMP (NEI 07-07, Industry Groundwater Protection Initiative, August
2007), are included in Appendix D. This initiative provides added assurance that
ground water will not be adversely affected by PVNGS operations.

There were no NEI 07-07 reportable leaks or spills. There were no positive sample

results (all results below the Lower Limit of Detection).

10.0 DISCUSSION

10.1  Unit One

Unit One operated without a refueling outage.

Maintenance outages:

Unit One had one maintenance outage from February 15 to February 18, 2018.

Estimated number of fuel defects’

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

0

0

0

0

0

0

0

10.2 Unit Two

Unit Two operated with a refueling outage (2R21) from October 6 to December 3,

2018.

Maintenance outages:

Unit Two had one maintenance outage from May 23 to May 25, 2018.

Estimated number of fuel defects

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0

0

0

0

0

0

10.3  Unit Three

Unit Three operated with a refueling outage (3R20) from April 7 to May 5, 2018.

! Source: Institute of Nuclear Power (INPO), Consolidated Data Entry (CDE)
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10.4

Maintenance outages:
Unit 3 had one maintenance outage from June 27 to June 30, 2018.

Estimated number of fuel defects1
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
0 0 0 0 0 0 0 0 0 0 0 0

Carbon-14

Carbon-14 is formed naturally in the upper atmosphere and also is formed in
operating nuclear reactors.

Carbon-14 is not a new power plant emission. Because the overall quantity of
radioactive releases has steadily decreased due to improvements in power plant
operations, carbon-14 may now qualify as a "principal radionuclide" under revised
federal regulatory guidance. The levels of other releases have declined, so
carbon-14 releases, expressed as a percentage of total releases, have the
potential to achieve "principal radionuclide" status (anything greater than one
percent of overall radioactivity in effluents) per updated federal regulatory
guidance.

The radiation dose to the public from carbon-14 is much lower than regulatory limits
and has been a very small contributor to the total radiation dose that individuals
receive each year from natural and manmade sources. Studies by the United Nations
Scientific Committee on the Effects of Atomic Radiation, the National Research
Council’s BEIR VII study group and the National Council on Radiation Protection and
Measurements all show that the risk associated with low-dose radiation from
natural and man-made sources, including nuclear power plants, is negligible.

Radiation dose is measured in units of millirem. The average American is exposed to
620 millirem of radiation every year. Approximately 311 millirem of this is attributed
to natural sources. The majority of the remaining dose (approximately 300 millirem)
comes from medical procedures such as CAT scans. Less than one-tenth of a percent of
all radiation exposure is from nuclear facilities®.

The PVNGS calculated production of carbon-14 is 18.5 Curies per operating cycle (500
days) or 13.5 curies per year. The 13.5 curies will be divided equally between each
quarter (3.38 curies per reactor). The estimated C-14 activity is included in all of the
inhalation and ingestion dose calculations.

?Source: NCRP Report No. 160, Table 1.1
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10.5

10.6

10.7

Tritium

PVNGS does not have a liquid release pathway. Removal of tritium is performed by
operation of the Boric Acid Concentrator (BAC) in the release mode.
Comparison of PVNGS annual tritium curies released to other utilities should be made
only after summing both liquid and gaseous tritium curiesreleased.

Dose Summary

Dose for 2018 was primarily due to the release of tritium. Tritium production is
estimated to be 1000 curies per Reactor Unit per year. In order to control plant
tritium concentrations, tritium releases should match tritium production. For 2018,
PVNGS released a total of 2,330 curies of tritium (see Table 39).

Detailed Release Data

CR 18-06915 was generated and included in the 2017 PVNGS ARERR in order to
evaluate the potential releases due to the loss of pressure from the waste gas decay
tanks (WGDTs). Annual Site boundary doses were estimated for 2015 through 2018. No
significant pressure losses contributing to atmospheric release were suspected in 2015.
All estimated calculations below are making the conservative assumption that tanks are
leaking to atmosphere. It is suspected, based upon observing tank pressures, that the
leak pathway is back to the surge tank and not to atmosphere. Leaks from the Gaseous
Radioactive (GR) Waste system are detected via a permanently installed radiation
monitor, RU-15. RU-15 measures the ambient air concentration from all cubicles from
the GR system. Ambient air from the GR system cubicles are processed through the
Plant Vent which is monitored by the Plant Vent monitor, RU-143. None of the
radionuclides identified in the WGDTs contribute to critical organ dose, only to external
dose. Gamma and Beta external dose due to potential leaking WGDTs for 2016, 2017,
and 2018 are listed in the tables below and are determined to be inconsequential
(<0.0002% of the ODCM limit for beta and gamma external dose each year).
Calculations are based on parameters and methodologies of the ODCM using historical
meteorology. Dose is calculated to a hypothetical individual. An Engineering Evaluation
(EE 4891667) has been developed in order to detect locations of leaks in the GR system
along with an open Action Item (18-13934-003) to fix the leaks as needed.

14



Radiation Doses At and Beyond the Site Boundary in 2016 from
Potential Leaking WGDTs

Unit Year total

Total Activity Released Ci 1.08E-01
Gamma Air Dose mrad 1.65E-05
ODCM Req 4.1 Limit mrad 1.00E+01
% ODCM Limit % 1.65E-04
Beta Air Dose mrad 2.78E-05
ODCM Req 4.1 Limit mrad 2.00E+01
% ODCM Limit % 1.39E-04

Radiation Doses At and Beyond the Site Boundary in 2017 from
Potential Leaking WGDTs

Unit Year total

Total Activity Released Ci 6.24E-02
Gamma Air Dose mrad 6.62E-06
ODCM Req 4.1 Limit mrad 1.00E+01
% ODCM Limit % 6.62E-05
Beta Air Dose mrad 2.18E-05
ODCM Req 4.1 Limit mrad 2.00E+01
% ODCM Limit % 1.09E-04

Radiation Doses At and Beyond the Site Boundary in 2018 from
Potential Leaking WGDTs

Unit Year total

Total Activity Released Ci 8.09E-04
Gamma Air Dose mrad 2.68E-07
ODCM Req 4.1 Limit mrad 1.00E+01
% ODCM Limit % 2.68E-06
Beta Air Dose mrad 3.62E-07
ODCM Req 4.1 Limit mrad 2.00E+01
% ODCM Limit % 1.81E-06




Table 1:

Evaporation Pond Data

Evaporation Pond 1(1A, 1B, 1C) Quarter 1 | Quarter 2| Quarter 3| Quarter 4 Year
Historical volume of water evaporated (ml) 3.22E+11 | 8.85E+11 | 8.85E+11 | 3.22E+11
Tritium Concentration (uCi/cc) 1.07E-06 | 1.02E-06 | 9.30E-07 | 8.97E-07
Tritium Curies 3.46E-01 | 8.99E-01 | 8.23E-01 | 2.89E-01 | 2.36E+00
Evaporation Pond 2 (2A and 2B) Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 Year
Historical volume of water evaporated (ml) 2.52E+11 | 6.92E+11 | 6.92E+11 | 2.52E+11
Tritium Concentration (uCi/cc) 6.53E-07 | 8.74E-07 | 8.89E-07 | 8.89E-07
Tritium curies 1.64E-01 | 6.05E-01 | 6.15E-01 | 2.24E-01 | 1.61E+00
Evaporation Pond 3 (3A and 3B) Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 Year
Historical volume of water evaporated (ml) 2.20E+11 | 6.04E+11 | 6.04E+11 | 2.20E+11
Tritium Concentration (uCi/cc) 5.41E-07 | 5.41E-07 | 5.41E-07 | 4.45E-07
Tritium curies 1.19E-01 | 3.27E-01 | 3.27E-01 | 9.76E-02 | 8.70E-01
Dose (mRem) Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 Year
Pond 1 4.80E-03 | 1.25E-02 | 1.14E-02 | 4.01E-03 | 3.27E-02
Pond 2 2.28E-03 | 8.39E-03 | 8.54E-03 | 3.10E-03 | 2.23E-02
Pond 3 1.65E-03 | 4.53E-03 | 4.53E-03 | 1.35E-03 | 1.21E-02
Total 8.72E-03 | 2.54E-02 | 2.45E-02 | 8.46E-03 6.71E-02
Table 2: Batch Release Data
All times are in hours Unit 1 Unit 2 Unit 3
January - December
Number of batch releases 44 63 81
Total time period for batch releases 595.71 2588.97 2349.57
Maximum time period for a batch release 113.95 168.0 168.0
Average time period for a batchrelease 13.54 41.09 29.01
Minimum time period for a batch release 0.50 0.07 0.07
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Table 3:
Units 1,2, & 3
Gaseous Effluents Average Lower Limit of Detection (uCi/cc)

Nuclide Continuous Batch Nuclide Continuous Batch
Antimony-122 2.20E-13 1.90E-11 Argon-41 4.50E-08 4.50E-08
Antimony-124 8.40E-14 1.70E-11 Krypton-85 7.40E-06 7.40E-06
Barium-140 3.40E-13 5.70E-11 Krypton-85m 2.20E-08 2.20E-08
Bromine-82 3.30E-13 1.40E-11 Krypton-87 5.70E-08 5.70E-08
Cerium-141 8.70E-14 3.10E-11 Krypton-88 7.40E-08 7.40E-08
Cerium-144 3.60E-13 6.50E-11 Xenon-125 2.20E-08 2.20E-08
Cesium-134 1.00E-13 2.60E-11 Xenon-127 2.10E-08 2.10E-08
Cesium-137 8.10E-14 1.70E-11 Xenon-131m 9.10E-07 9.10E-07
Cesium-138 5.20E-10 7.30E-10 Xenon-133 6.30E-08 6.30E-08
Chromium-51 6.90E-13 1.40E-10 Xenon-133m 1.90E-07 1.90E-07
Cobalt-58 8.50E-14 1.70E-11 Xenon-135 2.00E-08 2.00E-08
Cobalt-60 1.00E-13 1.90E-11 Xenon-135m 8.90E-08 8.90E-08
Iron-59 1.70E-13 3.20E-11 Xenon-138 2.00E-07 2.00E-07
Lanthanum-140 2.80E-13 2.10E-11 lodine-131 8.00E-14 7.00E-12
Manganese-54 8.30E-14 1.70E-11 lodine-132 6.60E-12 1.90E-11
Molybdenum-99 2.40E-13 2.80E-11 lodine-133 4.70E-13 1.10E-11
Niobium-95 8.70E-14 1.80E-11 lodine-134 5.90E-11 8.20E-11
Rubidium-88 1.90E-08 1.90E-08 lodine-135 7.00E-12 5.50E-11
Ruthenium-103 7.40E-14 1.50E-11
Strontium-89 2.15E-15 (1)

Strontium-90 5.60E-16 (1
Tellurium-123m 6.60E-14 1.50E-11
Tritium 3.80E-07 3.80E-07
Zinc-65 1.90E-13 3.80E-11
Zirconium-95 1.80E-13 4.10E-11
Gross Alpha 3.60E-15 (1)

(1) Not required for batch releases.
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Table 4
Unit 1

Gaseous Effluents — Summation of All Releases

Unit

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Total For
Year

Est. Total
Error %

(1)

Fission & Activation Gase

S

—_

Total Release

Ci

4.90E-02

5.15E-02

4.51E-02

6.50E-02

2.11E-01

3.54E+01

Average
Release Rate
for Period

pCilsec

6.31E-03

6.55E-03

5.67E-03

8.17E-03

6.68E-03

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

lodine 131

—_

Total lodine
131

Ci

<LLD

<LLD

<LLD

<LLD

<LLD

3.32E+01

Average
Release Rate
for Period

pCilsec

NA

NA

NA

NA

NA

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

Particulates

Particulates
with Half Life
>8 days

Ci

<LLD

<LLD

<LLD

<LLD

<LLD

3.43E+01

Average
Release Rate
for Period

pCi/sec

NA

NA

NA

NA

NA

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

Gross Alpha
Radioactivity

<LLD

<LLD

<LLD

<LLD

<LLD

Tritium

Total Release

Ci

1.21E+02

1.09E+02

1.24E+02

2.35E+02

5.88E+02

3.85E+01

Average
Release Rate
for Period

pCilsec

1.55E+01

1.38E+01

1.56E+01

2.96E+01

1.87E+01

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

(1) Estimated total error methodology is presented in Table 40.

(2) See Table 11 for percent of ODCM Requirement limits.
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Table 5:

Unit 1
Gaseous Effluents - Ground Level Releases - Continuous - Fission Gases and lodines
Nuclides
Released Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total

1. Fission gases

Ar-41 Ci <LLD <LLD <LLD <LLD <LLD
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-83 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
2. lodines

1-131 Ci <LLD <LLD <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
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Table 6:

Unit 1
Gaseous Effluents - Ground Level Releases - Continuous - Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3.Particulates
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD
Os-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
4. Tritium
H-3 Ci 2.23E+01 1.94E+01 2.00E+01 2.19E+01 8.36E+01

20



Table 7:
Unit 1

Gaseous Effluents - Ground Level Releases- Batch - Fission Gases and lodines

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases

Ar-41 Ci 4.86E-02 5.09E-02 4.46E-02 6.28E-02 2.07E-01
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci 3.83E-04 6.05E-04 4.75E-04 2.20E-03 3.67E-03
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD 2.52E-05 <LLD <LLD 2.52E-05
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 4.90E-02 5.15E-02 4.51E-02 6.50E-02 2.11E-01
2. lodines

1-131 Ci <LLD <LLD <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
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Table 8:

Unit 1

Gaseous Effluents - Ground Level Releases - Batch - Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD
Os-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Sr-90 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
4.Tritium
H-3 | ci | 9.85E+01 8.94E+01 1.04E+02 2.13E+02 5.05E+02

Note 1 - Not required for batch releases
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Table 9:

Unit 1

Gaseous Effluents - Continuous and Batch - Fission Gases and lodines
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases
Ar-41 Ci 4.86E-02 5.09E-02 4.46E-02 6.28E-02 2.07E-01
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci 3.83E-04 6.05E-04 4.75E-04 2.20E-03 3.67E-03
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD 2.52E-05 <LLD <LLD 2.52E-05
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 4.90E-02 5.15E-02 4.51E-02 6.50E-02 2.11E-01
2. lodines
1-131 Ci <LLD <LLD <LLD <LLD <LLD
[-132 Ci <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
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Table 10:

Unit 1

Gaseous Effluents - Continuous and Batch - Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD
Os-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
Total > 8 days Ci <LLD <LLD <LLD <LLD <LLD
4. Tritium
H-3 Ci ‘ 1.21E+02 1.09E+02 1.24E+02 2.35E+02 5.88E+02
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Table 11:

Radiation Doses At AnngIBIL;ond The Site Boundary

Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
Gamma Air Dose mrad | 1.07E-04 1.12E-04 9.83E-05 1.38E-04 | 4.56E-04
ODCM Req 4.1 Limit mrad | 500E+00 | 5.00E+00 | 5.00E+00 | 5.00E+00 | 1.00E+01
% ODCM Limit % 2.14E-03 | 2.24E-03 | 1.97E-03 | 2.77E-03 | 4.56E-03
Beta Air Dose mrad | 379E-05 | 3.97E-05 | 3.48E-05 | 4.95E-05 | 1.62E-04
ODCM Req 4.1 Limit mrad | 100E+01 | 1.00E+01 | 1.00E+01 | 1.00E+01 | 2.00E+01
% ODCM Limit % 3.79E-04 | 3.97E-04 | 3.48E-04 | 4.95E-04 | 8.10E-04
Maximum Organ Dose
(excluding skin) mrem 4.04E-02 | 3.67E-02 | 4.12E-02 | 7.48E-02 1.93E-01
Age Child Child Teen Teen Teen
Organ Bone Bone T. Body Lung Lung
ODCM Req. 4.2 Limit mrem | 7 50E+00 | 7.50E+00 | 7.50E+00 | 7.50E+00 | 1.50E+01
% ODCM Limit % 5.38E-01 | 4.89E-01 | 5.49E-01 | 9.98E-01 | 1.29E+00

Calculations are based on parameters and methodologies of the ODCM using historical
meteorology. Dose is calculated to a hypothetical individual. In contrast, Appendix C dose
calculations are based on concurrent meteorology, a real individual, and only the actual

pathways present.
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Table 12
Unit 2

Gaseous Effluents — Summation of All Releases

Unit

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Total For
Year

Est. Total
Error %

(1)

Fission & Activation Gases

Total Release

Ci

5.77E-02

8.01E-02

4.45E-01

7.54E-01

1.34E+00

3.54E+01

Average
Release Rate
for Period

pCilsec

7.42E-03

1.02E-02

5.60E-02

9.49E-02

4.24E-02

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

lodine 131

Total lodine
131

Ci

<LLD

<LLD

<LLD

<LLD

<LLD

3.32E+01

Average
Release Rate
for Period

pCi/sec

NA

NA

NA

NA

NA

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

Particulates

Particulates
with Half Life
>8 days

Ci

4.15E-06

8.61E-07

7.31E-06

2.16E-05

3.39E-05

3.43E+01

Average
Release Rate
for Period

pCi/sec

5.33E-07

1.10E-07

9.19E-07

2.72E-06

1.08E-06

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

Gross Alpha
Radioactivity

Ci

<LLD

<LLD

<LLD

<LLD

<LLD

Tritium

Total Release

Ci

1.50E+02

2.34E+02

3.06E+02

2.19E+02

9.08E+02

3.85E+01

Average
Release Rate
for Period

pCilsec

1.93E+01

2.98E+01

3.84E+01

2.75E+01

2.88E+01

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

)

Estimated total error methodology is presented in Table 40.

(2)

See Table 11 for percent of ODCM Requirement limits.
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Table 13:

Unit 2

Gaseous Effluents - Ground Level Releases - Continuous - Fission Gases and lodines
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
2. lodines
1-131 Ci <LLD <LLD <LLD <LLD <LLD
[-132 Ci <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
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Table 14:

Unit 2

Gaseous Effluents - Ground Level Releases - Continuous - Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates
Ag-110m Ci <LLD <LLD <LLD 3.11E-06 3.11E-06
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD 3.32E-06 3.32E-06
Co-60 Ci 4.15E-06 8.61E-07 7.31E-06 1.18E-05 2.41E-05
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD 3.96E-07 3.96E-07
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD
0Os-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD 1.02E-06 1.02E-06
Total Ci 4.15E-06 8.61E-07 7.31E-06 1.96E-05 3.19E-05
4. Tritium
H-3 Ci ‘ 3.64E+01 2.13E+01 2.71E+01 1.44E+02 2.28E+02
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Table 15:
Unit 2

Gaseous Effluents - Ground Level Releases - Batch - Fission Gases and lodines

Nuclides Released Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases

Ar-41 Ci 4.66E-02 6.47E-02 3.77E-01 1.42E-01 6.31E-01
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD 5.31E-04 5.31E-04
Xe-133 Ci 1.11E-02 1.51E-02 6.70E-02 6.11E-01 7.04E-01
Xe-133m Ci <LLD <LLD <LLD 5.81E-04 5.81E-04
Xe-135 Ci <LLD 2.99E-04 7.90E-04 4.74E-05 1.14E-03
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 5.77E-02 8.01E-02 4.45E-01 7.54E-01 1.34E+00
2. lodines

1-131 Ci <LLD <LLD <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
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Table 16:

Unit 2
Gaseous Effluents - Ground Level Releases - Batch - Particulates

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates

Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD 3.97E-07 3.97E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD 9.80E-07 9.80E-07
Co-60 Ci <LLD <LLD <LLD 8.03E-07 8.03E-07
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD 5.84E-08 5.84E-08
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD 1.64E-07 1.64E-07
0s-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Sr-90 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD 2.40E-06 2.40E-06
4. Tritium

H-3 ‘ Ci ‘ 1.13E+02 2.13E+02 2.78E+02 7.49E+01 6.79E+02

Note 1 - Not required for batch releases




Table 17:

Unit 2

Gaseous Effluents - Continuous and Batch - Fission Gases and lodines
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases
Ar-41 Ci 4.66E-02 6.47E-02 3.77E-01 1.42E-01 6.31E-01
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD 5.31E-04 5.31E-04
Xe-133 Ci 1.11E-02 1.51E-02 6.70E-02 6.11E-01 7.04E-01
Xe-133m Ci <LLD <LLD <LLD 5.81E-04 5.81E-04
Xe-135 Ci <LLD 2.99E-04 7.90E-04 4.74E-05 1.14E-03
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 5.77E-02 8.01E-02 4.45E-01 7.54E-01 1.34E+00
2. lodines
1-131 Ci <LLD <LLD <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
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Table 18:

Unit 2

Gaseous Effluents - Continuous and Batch -Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates
Ag-110m Ci <LLD <LLD <LLD 3.11E-06 3.11E-06
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD 3.97E-07 3.97E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD 4.30E-06 4.30E-06
Co-60 Ci 4 15E-06 8.61E-07 7.31E-06 1.26E-05 2.49E-05
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD 4.54E-07 4.54E-07
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD 1.64E-07 1.64E-07
0Os-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD 1.02E-06 1.02E-06
Total Ci 4 15E-06 8.61E-07 7.31E-06 2.20E-05 3.43E-05
Total > 8 days Ci <LLD <LLD <LLD 3.11E-06 3.11E-06
4. Tritium
H-3 Ci ‘ 1.50E+02 2.34E+02 3.06E+02 2.19E+02 9.08E+02
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Table 19:
Unit 2
Radiation Doses At And Beyond The Site Boundary

Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
Gamma Air Dose mrad 1.09E-04 1.52E-04 8.84E-04 3.81E-04 1.53E-03
ODCM Req 4.1 Limit mrad | 5.00E+00 5.00E+00 5.00E+00 5.00E+00 | 1.00E+01
% ODCM Limit % 2.19E-03 3.04E-03 1.77E-02 7.63E-03 1.53E-02
Beta Air Dose mrad 4.24E-05 5.88E-05 3.35E-04 3.44E-04 7.79E-04
ODCM Req 4.1 Limit mrad | 1.00E+01 | 1.00E+01 | 1.00E+01 | 1.00E+01 | 2.00E+01
% ODCM Limit % 4.24E-04 5.88E-04 3.35E-03 3.44E-03 3.90E-03
Maximum Organ Dose
(excluding skin) mrem
Age Teen Teen Child Child Teen
Organ Lung Thyroid Bone Bone Thyroid
ODCM Req. 4.2 Limit % 7.50E+00 | 7.50E+00 | 7.50E+00 | 7.50E+00 | 1.50E+01
% ODCM Limit % 6.92E-01 | 1.05E+00 | 1.35E+00 | 9.85E-01 | 2.04E+00

Calculations are based on parameters and methodologies of the ODCM using historical
meteorology. Dose is calculated to a hypothetical individual. In contrast, Appendix C dose
calculations are based on concurrent meteorology, a real individual, and only the actual

pathways present.
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Table 20
Unit 3

Gaseous Effluents — Summation of All Releases

Unit

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Total For
Year

Est. Total
Error % (1)

Fission & Activation Gases

—_

Total Release

Ci

2.05E-01

1.47E-01

8.48E-02

9.12E-02

5.27E-01

3.54E+01

Average
Release Rate
for Period

pCi/sec

2.63E-02

1.87E-02

1.07E-02

1.15E-02

1.67E-02

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

lodine 131

—_

Total lodine 131

Ci

<LLD

3.23E-05

<LLD

<LLD

3.23E-05

3.32E+01

Average
Release Rate
for Period

pCi/sec

NA

4.10E-06

NA

NA

1.02E-06

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

Particulates

Particulates with
Half Life >8
days

Ci

<LLD

5.02E-04

<LLD

<LLD

5.02E-04

3.43E+01

Average
Release Rate
for Period

pCi/sec

NA

6.38E-05

NA

NA

1.59E-05

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

Gross Alpha
Radioactivity

Ci

<LLD

<LLD

<LLD

<LLD

<LLD

Tritium

Total Release

Ci

4.76E+02

1.14E+02

1.42E+02

1.04E+02

8.37E+02

3.85E+01

Average
Release Rate
for Period

pCi/sec

6.12E+01

1.45E+01

1.79E+01

1.31E+01

2.65E+01

Percent of
ODCM
Requirement
Limit

%

NA (2)

NA (2)

NA (2)

NA (2)

NA (2)

(1) Estimated total error methodology is presented in Table 40.

(2) See Table 11 for percent of ODCM Requirement limits.
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Table 21:

Unit 3

Gaseous Effluents - Ground Level Releases - Continuous - Fission Gases and lodines
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD <LLD <LLD <LLD
2. lodines
1-131 Ci <LLD 3.19E-05 <LLD <LLD 3.19E-05
[-132 Ci <LLD 4.84E-04 <LLD <LLD 4.84E-04
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 5.16E-04 <LLD <LLD 5.16E-04

35



Table 22:

Unit 3
Gaseous Effluents - Ground Level Releases - Continuous - Particulates

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates

Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 1.22E-04 <LLD <LLD 1.22E-04
Co-60 Ci <LLD 4.86E-05 <LLD <LLD 4.86E-05
Cr-51 Ci <LLD 2.23E-04 <LLD <LLD 2.23E-04
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD 5.78E-06 <LLD <LLD 5.78E-06
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD 8.03E-06 <LLD <LLD 8.03E-06
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 4.38E-05 <LLD <LLD 4.38E-05
0s-191 Ci <LLD 1.12E-05 <LLD <LLD 1.12E-05
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD 2.37E-05 <LLD <LLD 2.37E-05
Total Ci <LLD 4.86E-04 <LLD <LLD 4.86E-04

4. Tritium
H-3 Ci ‘ 2.71E+01 2.84E+01 3.23E+01 2.72E+01 1.15E+02
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Table 23:

Unit 3

Gaseous Effluents - Ground Level Releases - Batch - Fission Gases and lodines
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases
Ar-41 Ci 2.05E-01 1.45E-01 8.46E-02 8.93E-02 5.24E-01
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD 1.49E-03 1.56E-04 1.87E-03 3.51E-03
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 2.05E-01 1.47E-01 8.48E-02 9.12E-02 5.27E-01
2. lodines
1-131 Ci <LLD 3.36E-07 <LLD <LLD 3.36E-07
[-132 Ci <LLD 1.15E-05 <LLD <LLD 1.15E-05
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 1.19E-05 <LLD <LLD 1.19E-05
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Table 24:
Unit 3
Gaseous Effluents - Ground Level Releases - Batch - Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD 2.91E-07 <LLD <LLD 2.91E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 3.66E-06 <LLD <LLD 3.66E-06
Co-60 Ci <LLD 2.00E-06 <LLD <LLD 2.00E-06
Cr-51 Ci <LLD 6.96E-06 <LLD <LLD 6.96E-06
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD 1.67E-08 <LLD <LLD 1.67E-08
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD 3.18E-07 <LLD <LLD 3.18E-07
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD 2.32E-07 <LLD <LLD 2.32E-07
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 1.68E-06 <LLD <LLD 1.68E-06
0Os-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Sr-90 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD 1.15E-06 <LLD <LLD 1.15E-06
Total Ci <LLD 1.63E-05 <LLD <LLD 1.63E-05
4. Tritium
H-3 | Ci | 449E+02 | 859E+01 | 1.10E+02 | 7.69E+01 | 7.22E+02
Note 1 - Not required for batch releases
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Table 25:

Unit 3

Gaseous Effluents - Continuous and Batch - Fission Gases and lodines
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases
Ar-41 Ci 2.05E-01 1.45E-01 8.46E-02 8.93E-02 5.24E-01
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD 1.49E-03 1.56E-04 1.87E-03 3.51E-03
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 2.05E-01 1.47E-01 8.48E-02 9.12E-02 5.27E-01
2. lodines
1-131 Ci <LLD 3.23E-05 <LLD <LLD 3.23E-05
1-132 Ci <LLD 4.95E-04 <LLD <LLD 4.95E-04
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 5.28E-04 <LLD <LLD 5.28E-04
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Table 26:

Unit 3

Gaseous Effluents - Continuous and Batch -Particulates
Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD 2.91E-07 <LLD <LLD 2.91E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 1.25E-04 <LLD <LLD 1.25E-04
Co-60 Ci <LLD 5.06E-05 <LLD <LLD 5.06E-05
Cr-51 Ci <LLD 2.30E-04 <LLD <LLD 2.30E-04
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD 1.67E-08 <LLD <LLD 1.67E-08
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD 6.10E-06 <LLD <LLD 6.10E-06
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD 8.26E-06 <LLD <LLD 8.26E-06
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 4.55E-05 <LLD <LLD 4.55E-05
Os-191 Ci <LLD 1.12E-05 <LLD <LLD 1.12E-05
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD 2.49E-05 <LLD <LLD 2.49E-05
Total Ci <LLD 5.02E-04 <LLD <LLD 5.02E-04
Total > 8 days Ci <LLD <LLD <LLD <LLD <LLD
4. Tritium
H-3 Ci ‘ 4. 76E+02 1.14E+02 1.42E+02 1.04E+02 8.37E+02
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Table 27:
Unit 3
Radiation Doses At And Beyond The Site Boundary

Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
Gamma Air Dose mrad 5.37E-04 3.82E-04 2.22E-04 2.35E-04 1.38E-03
ODCM Req 4.1 Limit mrad | 5.00E+00 5.00E+00 5.00E+00 5.00E+00 | 1.00E+01
% ODCM Limit % 1.07E-02 7.64E-03 4.45E-03 4.69E-03 1.38E-02
Beta Air Dose mrad 1.90E-04 1.35E-04 7.85E-05 8.35E-05 4.87E-04
ODCM Req 4.1 Limit mrad 1.00E+01 1.00E+01 1.00E+01 1.00E+01 | 2.00E+01
% ODCM Limit % 1.90E-03 1.35E-03 7.85E-04 8.35E-04 2.43E-03
Maximum OrganDose | .o, | 4 76E.01 | 4.60E-02 | 5.59E-02 | 4.21E-02 | 3.20E-01
(excluding skin)
Age Teen Teen Teen Child Teen
Organ Lung T. Body Lung Bone Lung
ODCM Req. 4.2 Limit mrem | 7.50E+00 7.50E+00 7.50E+00 7.50E+00 | 1.50E+01
% ODCM Limit % 2.35E+00 6.13E-01 7.45E-01 5.62E-01 2.13E+00

Calculations are based on parameters and methodologies of the ODCM using historical
meteorology. Dose is calculated to a hypothetical individual. In contrast, Appendix Cdose
calculations are based on concurrent meteorology, a real individual, and only the actual

pathways present.
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Table 28:
Units 1, 2, and 3

Gaseous Effluents - Continuous - Fission Gases and lodines -

Total By Quarter

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases

Ar-41 Ci 3.00E-01 2.61E-01 5.06E-01 2.94E-01 1.36E+00
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD 5.31E-04 5.31E-04
Xe-133 Ci 1.15E-02 1.72E-02 6.76E-02 6.15E-01 7.11E-01
Xe-133m Ci <LLD <LLD <LLD 5.81E-04 5.81E-04
Xe-135 Ci <LLD 3.24E-04 7.90E-04 4.74E-05 1.16E-03
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 3.11E-01 2.78E-01 5.75E-01 9.10E-01 2.07E+00
2. lodines

1-131 Ci <LLD 3.23E-05 <LLD <LLD 3.23E-05
1-132 Ci <LLD 4.95E-04 <LLD <LLD 4.95E-04
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 5.28E-04 <LLD <LLD 5.28E-04
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Table 29:

Units 1, 2, and 3
Gaseous Effluents - Continuous - Particulates -
Total By Quarter

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates

Ag-110m Ci <LLD <LLD <LLD 3.11E-06 3.11E-06
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD 2.91E-07 <LLD 3.97E-07 6.89E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 1.25E-04 <LLD 4.30E-06 1.30E-04
Co-60 Ci 4 .15E-06 5.14E-05 7.31E-06 1.26E-05 7.54E-05
Cr-51 Ci <LLD 2.30E-04 <LLD <LLD 2.30E-04
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD 1.67E-08 <LLD 4.54E-07 4.71E-07
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD 6.10E-06 <LLD <LLD 6.10E-06
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD 8.26E-06 <LLD <LLD 8.26E-06
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 4.55E-05 <LLD 1.64E-07 4.57E-05
Os-191 Ci <LLD 1.12E-05 <LLD <LLD 1.12E-05
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD 2.49E-05 <LLD 1.02E-06 2.59E-05
Total Ci 4.15E-06 5.03E-04 7.31E-06 2.20E-05 5.37E-04
4. Tritium

H-3 Ci ‘ 7.47E+02 4 57E+02 5.72E+02 5.58E+02 2.33E+03

43



Table 30:

Units 1, 2, and 3

Gaseous Effluents - Batch - Fission Gases and lodines -

Total By Quarter

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases

Ar-41 Ci 3.00E-01 2.61E-01 5.06E-01 2.94E-01 1.36E+00
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD 5.31E-04 5.31E-04
Xe-133 Ci 1.15E-02 1.72E-02 6.76E-02 6.15E-01 7.11E-01
Xe-133m Ci <LLD <LLD <LLD 5.81E-04 5.81E-04
Xe-135 Ci <LLD 3.24E-04 7.90E-04 4.74E-05 1.16E-03
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 3.11E-01 2.78E-01 5.75E-01 9.10E-01 2.07E+00
2. lodines

1-131 Ci <LLD 3.36E-07 <LLD <LLD 3.36E-07
1-132 Ci <LLD 1.15E-05 <LLD <LLD 1.15E-05
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
[-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 1.19E-05 <LLD <LLD 1.19E-05
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Table 31:
Units 1, 2, and 3

Gaseous Effluents - Batch - Particulates -

Total By Quarter

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates

Ag-110m Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD 2.91E-07 <LLD 3.97E-07 6.89E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 3.66E-06 <LLD 9.80E-07 4.64E-06
Co-60 Ci <LLD 2.00E-06 <LLD 8.03E-07 2.81E-06
Cr-51 Ci <LLD 6.96E-06 <LLD <LLD 6.96E-06
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD 1.67E-08 <LLD 5.84E-08 7.51E-08
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD 3.18E-07 <LLD <LLD 3.18E-07
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD 2.32E-07 <LLD <LLD 2.32E-07
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 1.68E-06 <LLD 1.64E-07 1.85E-06
0s-191 Ci <LLD <LLD <LLD <LLD <LLD
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Sr-90 Ci Note 1 Note 1 Note 1 Note 1 Note 1
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD 1.15E-06 <LLD <LLD 1.15E-06
Total Ci <LLD 1.63E-05 <LLD 2.40E-06 1.87E-05
4. Tritium

H-3 ‘ Ci ‘ 6.61E+02 3.88E+02 4 92E+02 3.65E+02 1.91E+03

Note 1 - Not required for batch releases




Table 32:

Units 1, 2, and 3
Gaseous Effluents - Continuous and Batch - Fission Gases and lodines -
Total By Quarter

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
1. Fission gases

Ar-41 Ci 3.00E-01 2.61E-01 5.06E-01 2.94E-01 1.36E+00
Kr-83m Ci <LLD <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD 5.31E-04 5.31E-04
Xe-133 Ci 1.15E-02 1.72E-02 6.76E-02 6.15E-01 7.11E-01
Xe-133m Ci <LLD <LLD <LLD 5.81E-04 5.81E-04
Xe-135 Ci <LLD 3.24E-04 7.90E-04 4.74E-05 1.16E-03
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci 3.11E-01 2.78E-01 5.75E-01 9.10E-01 2.07E+00
2. lodines

1-131 Ci <LLD 3.23E-05 <LLD <LLD 3.23E-05
1-132 Ci <LLD 4.95E-04 <LLD <LLD 4.95E-04
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 5.28E-04 <LLD <LLD 5.28E-04
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Table 33:
Units 1, 2, and 3

Gaseous Effluents - Continuous and Batch - Particulates -

Total By Quarter

Nuclides Released | Unit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year Total
3. Particulates

Ag-110m Ci <LLD <LLD <LLD 3.11E-06 3.11E-06
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
Br-82 Ci <LLD 2.91E-07 <LLD 3.97E-07 6.89E-07
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 1.25E-04 <LLD 4.30E-06 1.30E-04
Co-60 Ci 4.15E-06 5.14E-05 7.31E-06 1.26E-05 7.54E-05
Cr-51 Ci <LLD 2.30E-04 <LLD <LLD 2.30E-04
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD 1.67E-08 <LLD 4.54E-07 4.71E-07
Cs-138 Ci <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD 6.10E-06 <LLD <LLD 6.10E-06
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD 8.26E-06 <LLD <LLD 8.26E-06
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 4.55E-05 <LLD 1.64E-07 4.57E-05
Os-191 Ci <LLD 1.12E-05 <LLD <LLD 1.12E-05
Rb-88 Ci <LLD <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD <LLD
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD
Se-75 Ci <LLD <LLD <LLD <LLD <LLD
Sn-113m Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD 2.49E-05 <LLD 1.02E-06 2.59E-05
Total Ci 4.15E-06 5.03E-04 7.31E-06 2.20E-05 5.37E-04
Total > 8 days Ci <LLD <LLD <LLD 3.11E-06 3.11E-06
4. Tritium

H-3 Ci \ 7.47E+02 4 57E+02 5.72E+02 5.58E+02 2.33E+03
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Table 34:

Units 1,2 and 3
Gaseous Effluents- Continuous - Fission Gases and lodine -

Total By Unit
Nuclides Released | Unit Unit 1 Unit 2 Unit 3 :‘ftg':nrgtg
1. Fission gases
Ar-41 Ci 2.07E-01 6.31E-01 5.24E-01 1.36E+00
Kr-83m Ci <LLD <LLD <LLD <LLD
Kr-85 Ci <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD
Kr-89 Ci <LLD <LLD <LLD <LLD
Kr-90 Ci <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD 5.31E-04 <LLD 5.31E-04
Xe-133 Ci 3.67E-03 7.04E-01 3.51E-03 7.11E-01
Xe-133m Ci <LLD 5.81E-04 <LLD 5.81E-04
Xe-135 Ci 2.52E-05 1.14E-03 <LLD 1.16E-03
Xe-135m Ci <LLD <LLD <LLD <LLD
Xe-137 Ci <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD
Total Ci 2.11E-01 1.34E+00 5.27E-01 2.07E+00
2. lodines
1-131 Ci <LLD <LLD 3.23E-05 3.23E-05
1-132 Ci <LLD <LLD 4.95E-04 4 95E-04
1-133 Ci <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total Ci <LLD <LLD 5.28E-04 5.28E-04
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Table 35:

Units 1,2 and 3
Gaseous Effluents- Continuous - Particulates -

Total By Unit

Total Units
Nuclides Released Unit Unit 1 Unit 2 Unit 3 1,2and 3
3. Particulates
Ag-110m Ci <LLD 3.11E-06 <LLD 3.11E-06
Ba-140 Ci <LLD <LLD <LLD <LLD
Br-82 Ci <LLD 3.97E-07 2.91E-07 6.89E-07
Ce-141 Ci <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD
Co-58 Ci <LLD 4.30E-06 1.25E-04 1.30E-04
Co-60 Ci <LLD 2.49E-05 5.06E-05 7.54E-05
Cr-51 Ci <LLD <LLD 2.30E-04 2.30E-04
Cs-134 Ci <LLD <LLD <LLD <LLD
Cs-136 Ci <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD 4.54E-07 1.67E-08 4.71E-07
Cs-138 Ci <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD 6.10E-06 6.10E-06
La-140 Ci <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD 8.26E-06 8.26E-06
Mo-99 Ci <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD 1.64E-07 4.55E-05 4.57E-05
0s-191 Ci <LLD <LLD 1.12E-05 1.12E-05
Rb-88 Ci <LLD <LLD <LLD <LLD
Ru-103 Ci <LLD <LLD <LLD <LLD
Ru-106 Ci <LLD <LLD <LLD <LLD
Sb-122 Ci <LLD <LLD <LLD <LLD
Sb-124 Ci