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Ladies and Gentlemen:

In accordance with section 5.6.2 of the Vogtle Electric Generating Plant (VEGP) - Units 3 and 4
Technical Specifications (TS), Southern Nuclear Operating Company submits the enclosed
Annual Radioactive Effluent Release Report (ARERR) for 2025.

Please note that there were no revisions to the Offsite Dose Calculation Manual (ODCM) during
the 2025 reporting period. Due to an administrative oversight, the ODCM for VEGP Units 3 and
4 was not updated concurrently with the ODCM for VEGP Units 1 and 2 during the 2025
reporting period. This issue was documented in Condition Report No. 11249529. The revision to
the VEGP Units 3 and 4 ODCM was completed during the 2026 reporting period and will be
submitted with the 2026 ARERR.

Additionally, please note that the VEGP 3 and 4 Environmental Protection Plan does not require
the submittal of an Annual Non-Radiological Environmental Operating Report.

This letter contains no NRC commitments. If you have any questions, please contact Ryan
Joyce at 205.992.6468.
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Jamie M. Coleman
Director, Regulatory Affairs
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1.0 LIST OF ACRONYMS AND DEFINITIONS

1. Airborne Activity Sampling: Sampling of air through the collection of particulates
and radionuclides on filter media, collection of noble gases in a container, and
collection of water vapor containing tritium.

2.  Alpha Particle (a): A charged particle emitted from the nucleus of an atom
having a mass and charge equal in magnitude of a helium nucleus.

3.  AREOR: Annual Radiological Environmental Operating Report
4. ARERR: Annual Radioactive Effluent Release Report

5. Abnormal Release: is an unplanned or uncontrolled release of licensed
radioactive material from the plant. Abnormal releases may be categorized as
either batch or continuous depending on the circumstances.

6. Abnormal Discharge: is an unplanned or uncontrolled release of licensed
radioactive material to the unrestricted area. Abnormal discharges may also be
categorized as either batch or continuous depending on the circumstances.

7. BWR: Boiling Water Reactor

8. Composite Sample: A series of single collected portions (aliquots) analyzed as
one sample. The aliquots making up the sample are collected at time intervals
that are very short compared to the composite period.

9. Control: A sampling station in a location not likely to be affected by plant
effluents due to its distance and/or direction from the Plant.

10. Counting Error: An estimate of the two-sigma uncertainty associated with the
sample results based on respective count times.

11.  Curie (Ci): A measure of radioactivity; equal to 3.7 x 10'° disintegrations per
second, or 2.22 x 10'? disintegrations per minute.

12. Direct Radiation Monitoring: The measurement of radiation dose at various
distances from the plant is assessed using thermoluminescent dosimeters
(TLDs), optically stimulated luminescent dosimeters (OSLDs), and/or
pressurized ionization chambers.

13. Grab Sample: A single discrete sample drawn at one point in time.

14. Indicator: A sampling location that is likely to be affected by plant effluents due
to its proximity and/or direction from the plant.

15. Ingestion Pathway: The ingestion pathway includes milk, fish, and garden
produce. Meat or other food products may also be included

16. ISFSI: Independent Spent Fuel Storage Installation
17.  JFD: Joint Frequency Distribution

18. Lower Limit of Detection (LLD): The smallest concentration of radioactive
material in a sample that will yield a net count (above system background) that
will be detected with 95% probability with a 5% probability of a false conclusion
that a blank observation represents "real" signal.

19. LUC: Land Use Census
20. m/s: Meters per second
21.  MDA: Minimum Detectable Activity

22. MDC: Minimum Detectable Concentration, essentially synonymous with MDA
for the purposes of radiological monitoring.
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23. Mean: The average, i.e., the sum of results divided by the number of results.
24. Microcurie (uCi): 3.7 x 10* disintegrations per second, or 2.22 x10°
disintegrations per minute.

25.  millirem (mrem): 1/1000 rem; a unit of radiation dose equivalent in tissue.

26. Milliroentgen (mR): 1/1000 Roentgen; a unit of exposure to X or gamma
radiation.

27. MWe: Megawatts Electric

28. MWTh: Megawatts Thermal

29. N/A: Not Applicable

30. N/D: Not Detected

31. NEI: Nuclear Energy Institute

32. Nonroutine, planned discharge—An effluent release from a release point that is
not defined in the ODCM but that has been planned, monitored, and discharged
in accordance with 10 CFR 20.2001.

33. NRC: Nuclear Regulatory Commission

34. ODCM: Offsite Dose Calculation Manual

35. OSLD: Optically Stimulated Luminescence Dosimeter

36. Protected Area: The fenced area immediately surrounding the Plant. Access to
the protected area requires a security badge or escort.

37. PWR: Pressurized Water Reactor

38. REC: Radiological Effluent Control

39. REMP: Radiological Environmental Monitoring Program

40. Restricted Area: Any area where access is controlled for the purpose of
protecting individuals from exposure to radiation or radioactive materials

41. RGPP: Radiological Ground Water Protection Program

42. SLCs: Selected Licensee Commitments

43. TEDE: The sum of the effective dose equivalent (for external exposures) and
the committed effective dose equivalent (for internal exposures).

44. TLD: Thermoluminescent Dosimeter

45. TRM: Technical Requirements Manual

46. TS: Technical Specification

47. Unrestricted Area: an area, access to which is neither limited nor controlled by

the licensee.
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2.0 EXECUTIVE SUMMARY

Vogtle Electric Generating Plant 3&4 (VEGP) Radiological Effluent Control (REC)
Program was established to limit the quantities of radioactive material that may be
released based on calculated radiation doses or dose rates. Dose to Members of the
Public due to radioactive materials released from the plant is limited by Appendix | of
10 CFR 50 and by 40 CFR 190. Operational doses to the public during 2025 were
calculated to be very small compared to the limits required by regulation and
compared to other sources of radiation dose and pose no health hazard.

The 2025 the liquid pathway dose assessments showed the critical receptor / organ
for VEGP Unit 3 was the Child / Thyroid. The annual total body and organ doses that
were calculated for this age group was 1.01E-01 mrem and 1.04E-01 mrem,
respectively. These doses represented 3.36% and 1.04%, respectively of the 10 CFR
50, Appendix | annual limits of 3 mrem to the total body and 10 mrem to the organ.

The critical receptor / organ for VEGP Unit 4 was the Child / Gi-Lli. The annual total
body and organ doses that were calculated for this age group were 7.84E-02 mrem
and 7.96E-02 mrem, respectively. These doses represented 2.61% and 0.80%,
respectively of the 10 CFR 50, Appendix | annual limits of 3 mrem to the total body
and 10 mrem to the organ.

The 2025 gaseous doses to the critical receptor for VEGP Unit 3 was the Max Site
Boundary / Child, due to the inhalation and ground plane pathways. The maximum
annual organ dose calculated for this receptor was 7.54E-03 mrem per year to the
thyroid. This annual dose represents a minute fraction (0.05%) of the 10 CFR 50,
Appendix | limit of 15 mrem to the Maximum Organ.

The critical receptor for VEGP Unit 4 was the Max Site Boundary / Teenager, due to
the inhalation and ground plane pathways. The maximum annual organ dose
calculated for this receptor was 3.11E-03 mrem per year to the thyroid. This annual
dose represents a minute fraction (0.02%) of the 10 CFR 50, Appendix | limit of 15
mrem to the Maximum Organ.

The total 40 CFR 190 dose from the Vogtle Site (Units 1, Unit 2, Unit 3, and Unit 4)
via the gaseous, liquid, direct shine and nearby facilities dose pathways was
determined to be 7.13E-01 mrem (Total Body), 7.02E-01 mrem (Thyroid), and
1.20E+00 mrem (Max Organ). These doses include 3.30E-01 mrem from the
Savannah River Site.

In addition to monitoring radioactive effluents, VEGP has a Radiological
Environmental Monitoring Program (REMP) that monitors for levels of radiation and
radioactive materials in the local environment. Data from the REMP is published in
the Annual Radiological Environmental Operating Report (AREOR).

21 Summary of Conclusions:

During 2025 all liquid, and gaseous radioactive effluents from Vogtle Generating
Plant Unit 3 and Unit 4 were well below regulatory limits.
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Comparison to Regulatory Limits
During 2025 all liquid and gaseous radioactive effluents from Vogtle Electric

Generating Plant 3&4 were well below regulatory limits, as summarized in Table 1,
Table 2, and Table 3.

Table 1, Alvin W. Vogtle Generating Plant (Unit 3) Dose Summary’

Quarter 1 Quarter 2 | Quarter 3 | Quarter 4 Annual
Liquid Effluents
Limit 1.5 mrem 1.5 mrem 1.5 mrem 1.5 mrem 3 mrem
Total Body Dose (mrem)2 4.42E-02 4.42E-02 5.93E-03 6.41E-03 1.01E-01
% of Limit 2.94 2.95 0.40 0.43 3.36
Limit 5 mrem 5 mrem 5 mrem 5 mrem 10 mrem
?:'T?r’gr':)‘i,m Organ Dose 458E-02 | 4.63E-02 5.86E-03 | 6.29E-03 1.04E-01
% of Limit 0.92 0.93 0.12 0.13 1.04
Gaseous Effluents
Limit 5 mrad 5 mrad 5 mrad 5 mrad 10 mrad
Gamma Air Dose (mrad) 4 5.02E-04 9.68E-04 7.88E-04 6.48E-04 2.91E-03
% of Limit 0.01 0.02 0.02 0.01 0.03
Limit 10 mrad 10 mrad 10 mrad 10 mrad 20 mrad
Beta Air Dose (mrad)5 1.77E-04 3.41E-04 2.78E-04 2.28E-04 1.03E-03
% of Limit <0.01 < 0.01 <0.01 < 0.01 0.01
Limit 7.5 mrem 7.5 mrem 7.5 mrem 7.5 mrem 15 mrem
?f:r’gm;m Organ Dose 3.37E-03 2.81E-03 6.42E-05 1.48E-03 7.54E-03
% of Limit 0.04 0.04 <0.01 0.02 0.05

"Table 1 is meant to demonstrate 10 CFR Part 50, Appendix | Limits. It does not include dose from C-14.
2 Max. Ind. Liquid / Child

3 Max. Ind. Liquid / Child, Thyroid

4 Max Site Boundary / All Age Groups

5 Max Site Boundary / All Age Groups

6 Max Site Boundary / Child, Thyroid
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Table 2, Alvin W. Vogtle Generating Plant (Unit 4) Dose Summary’

Quarter 1 Quarter 2 Quarter 3 Quarter 4 Annual
Liquid Effluents
Limit 1.5 mrem 1.5 mrem 1.5 mrem 1.5 mrem 3 mrem
Total Body Dose (mrem)2 4.36E-02 2.38E-02 3.42E-03 7.63E-03 7.84E-02
% of Limit 2.90 1.58 0.23 0.51 2.61
Limit 5 mrem 5 mrem 5 mrem 5 mrem 10 mrem
'(\:'r‘]"‘r’gm;m Organ Dose 4.35E-02 2.41E-02 5.15E-03 8.81E-03 7.96E-02
% of Limit 0.87 0.48 0.10 0.18 0.80
Gaseous Effluents
Limit 5 mrad 5 mrad 5 mrad 5 mrad 10 mrad
Gamma Air Dose (mrad)4 1.11E-03 9.14E-05 3.33E-02 4.17E-05 3.45E-02
% of Limit 0.02 <0.01 0.67 <0.01 0.35
Limit 10 mrad 10 mrad 10 mrad 10 mrad 20 mrad
Beta Air Dose (mrad)5 3.91E-04 3.22E-05 1.17E-02 1.47E-05 1.22E-02
% of Limit <0.01 <0.01 0.12 <0.01 0.06
Limit 7.5 mrem 7.5 mrem 7.5 mrem 7.5 mrem 15 mrem
'(V'rfr’éinr?;ém Organ Dose 124E-05 | B8.03E-04 | 995604 | 142E-03 | 3.11E-03
% of Limit <0.01 0.01 0.01 0.02 0.02

" Table 2 is meant to demonstrate 10 CFR Part 50, Appendix | Limits. It does not include dose from C-14.

2 Max. Ind. Liquid / Child
3 Max. Ind. Liquid / Child, GI-Lli

4 Site Boundary / All Age Groups
5 Site Boundary / All Age Groups
6 Max Site Boundary / Teenager, Thyroid
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Table 3, Total Annual Offsite-Dose Comparison to Regulatory Limits for VEGP?

Whole Body Thyroid Max Organ
Limit 25 mrem 75 mrem 25 mrem
Gaseous
Unit 1 Noble Gas 4.87E-05 7.14E-05 7.14E-05
Unit 1 Particulates and lodine 3.27E-03 3.27E-03 3.27E-03
Unit 1 C-14 1.69E-02 1.69E-02 8.45E-02
Unit 2 Noble Gas 2.10E-05 3.09E-05 3.09E-05
Unit 2 Particulates and lodine 1.09E-03 1.09E-03 1.09E-03
Unit 2 C-14 1.69E-02 1.69R-02 8.45E-02
Unit 3 Noble Gas 2.76E-03 2.76E-03 4.07E-03
Unit 3 Particulates and lodine 2.55E-03 7.54E-03 2.57E-03
Unit 3 C-14 4.49E-02 4.49E-02 2.25E-01
Unit 4 Noble Gas 3.28E-02 3.28E-02 4.83E-02
Unit 4 Particulates and lodine 2.44E-03 3.11E-03 2.00E-04
Unit 4 C-14 3.91E-02 3.91E-02 1.96E-01
Total Gaseous 1.63E-01 1.52E-01 6.50E-01
Liquid
Unit 1 2.57E-02 2.41E-02 2.66E-02
Unit 2 1.50E-02 1.42E-02 1.55E-02
Unit 3 1.01E-01 1.04E-01 1.02E-01
Unit 4 7.84E-02 7.78E-02 7.96E-02
Total Liquid 2.20E-01 2.20E-01 2.24E-01
Direct Shine? N/A N/A N/A
Nearby Facilities® 3.30E-01 3.30E-01 3.30E-01
Total Dose 7.13E-01 7.02E-01 1.20E+00
% of Limit 2.85% 0.94% 4.81%

" Table 3 is a summation of all Units to show compliance with 40 CFR Part 190 Limits.

2 Based on data from the REMP, direct radiation at the site boundary is indistinguishable from background at the
plant perimeter.

3 Savannah River Site 2024 Environmental Report Summary.
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3.0 INTRODUCTION
3.1 About Nuclear Power

Commercial nuclear power plants are generally classified as either Boiling Water
Reactors (BWRs) or Pressurized Water Reactors (PWRs), based on their design. A
BWR includes a single coolant system where water used as reactor coolant boils as it
passes through the core and the steam generated is used to turn the turbine
generator for power production. A PWR, in contrast, includes two separate water
systems: radioactive reactor coolant and a secondary system. Reactor coolant is
maintained under high pressure, preventing boiling. The high-pressure coolant is
passed through a heat exchanger called a steam generator where the secondary
system water is boiled, and the steam is used to turn the turbine generator for power
production.

Containment Structure

Pressurizer _Steam
Generator

Control o l
Rods

Reactor
Vessel
[ Condenser

Figure 1, Pressurized Water Reactor (PWR) [1]
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3.1 (Continued)

Containment Structure

Reactor "4}‘4}1
Vessel ¢ [ X ] "1/

4

Condenser

Figure 2, Boiling Water Reactor (BWR) [2]

Electricity is generated by a nuclear power plant similarly to the way that electricity is
generated at other conventional types of power plants, such as those powered by
coal or natural gas. Water is boiled to generate steam; the steam turns a turbine that
is attached to a generator, and the steam is condensed back into water to be returned
to the boiler. What makes nuclear power different from these other types of power
plants is that the heat is generated by fission and decay reactions occurring within
and around the core containing fissionable uranium (U-235).

Nuclear fission occurs when certain nuclides (primarily U-233, U-235, or Pu-239)
absorb a neutron and break into several smaller nuclides (called fission products) as
well as producing some additional neutrons.

Fission results in production of radioactive materials including gases and solids that
must be contained to prevent release or treated prior to release. These effluents are
generally treated by filtration and/or hold-up prior to release. Releases are generally
monitored by sampling and by continuously indicating radiation monitors. The effluent
release data is used to calculate doses in order to ensure that dose to the public due
to plant operation remains within required limits.
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3.2

About Radiation Dose

lonizing radiation, including alpha, beta, and gamma radiation from radioactive decay,
has enough energy to break chemical bonds in tissues and result in damage to tissue

or genetic material. The amount of ionization that will be generated by a given
exposure to ionizing radiation is quantified as dose. Radiation dose is generally
reported in units of millirem (mrem) in the US.

Space
Internal (background)
(background)  (5%)
(5%)

Terrestrial
(background)
(3%)

(37%)

Computed
tomography
(medical)
(24%)

Industrial
(<0.1%)

Occupational
(<0.1%)
Consumer
(2%)

Nuclear medicine
(medical)
(12%)

Conventional
Interventional fluoroscopy radiography/flucroscopy
(medical) (medlcal)

(7%) (5%)

Figure 3, Sources of Radiation Exposure (NCRP Report No. 160) [3]

Plant: Vogtle Electric Generating Plant 3&4

Radon & thoron
(background)
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3.2 (Continued)

The National Council on Radiation Protection (NCRP) has evaluated the population
dose for the US and determined that the average individual is exposed to
approximately 620 mrem per year [3]. There are many sources for radiation dose,
ranging from natural background sources to medical procedures, air travel, and
industrial processes. Approximately half (310 mrem) of the average exposure is due
to natural sources of radiation including exposure to radon, cosmic radiation, and
internal radiation and terrestrial due to naturally occurring radionuclides. The
remaining 310 mrem of exposure is due to man-made sources of exposure, with the
most significant contributors being medical (48% of total mrem per year) due to
radiation used in various types of medical scans and treatments. Of the remaining 2%
of dose, most is due to consumer activities such as air travel, smoking cigarettes, and
building materials. A small fraction of this 2% is due to industrial activities including
generation of nuclear power.

Readers that are curious about common sources and effects of radiation dose that
they may encounter can find excellent sources of information from the Health Physics
Society, including the Radiation Fact Sheets [4], and from the US Nuclear Regulatory
Commission website [5].

33 About Dose Calculation

The concentrations of radioactive material in the environment resulting from plant
operations are very small and it is not possible to determine doses directly using
measured activities of environmental samples. To overcome this, dose calculations
based on measured activities of effluent streams are used to model the dose impact
for Members of the Public due to plant operation and effluents. There are several
mechanisms that can result in dose to Members of the Public, including: Ingestion of
radionuclides in food or water; Inhalation of radionuclides in air; Immersion in a plume
of noble gases; and Direct Radiation from the ground, the plant or from an elevated
plume.
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Figure 4, Potential exposure pathways to Members of the Public due to Plant Operations [6]

Each plant has an Offsite Dose Calculation Manual (ODCM) that specifies the
methodology used to obtain the doses in the Dose Assessment section of this report.
The dose assessment methodology in the ODCM is based on NRC Regulatory Guide
1.109 [7] and NUREG-0133 [8]. Doses are calculated by determining what the nuclide
concentration will be in air, water, on the ground, or in food products based on plant
effluent releases. Release points are continuously monitored to quantify what
concentrations of nuclides are being released. For gaseous releases meteorological
data is used to determine how much of the released activity will be present at a given
location outside of the plant either deposited onto the ground or in gaseous form.
Intake patterns and nuclide bio-concentration factors are used to determine how
much activity will be transferred into animal milk or meat. Finally, human ingestion
factors and dose factors are used to determine how much activity will be consumed
and how much dose the consumer will receive. Inhalation dose is calculated by
determining the concentration of nuclides and how much air is breathed by the
individual.

For liquid releases, dilution and mixing factors are used to model the environmental
concentrations in water. Drinking water pathways are modeled by determining the
concentration of nuclides in the water at the point where the drinking water is sourced
(e.g., taken from wells, rivers, or lakes). Fish and invertebrate pathways are
determined by using concentration at the release point, bioaccumulation factors for
the fish or invertebrate and an estimate of the quantity of fish consumed.
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3.3 (Continued)

4.0

4.1

Each year a Land Use Census is performed to determine what potential dose
pathways currently exist within a five-mile radius around the plant, the area most
affected by plant operations. The Annual Land Use Census identifies the locations of
vegetable gardens, nearest residences, milk animals and meat animals. The data
from the census is used to determine who is the likely to be most exposed to radiation
dose as a result of plant operation.

There is significant uncertainty in dose calculation results, due to modeling dispersion
of material released and bioaccumulation factors, as well as assumptions associated
with consumption and land-use patterns. Even with these sources of uncertainty, the
calculations do provide a reasonable estimate of the order of magnitude of the
exposure. Conservative assumptions are made in the calculation inputs such as the
number of various foods and water consumed, the amount of air inhaled, and the
amount of direct radiation exposure from the ground or plume, such that the actual
dose received are likely lower than the calculated dose. Even with the built-in
conservatism, doses calculated for the maximum exposed individual due to plant
operation are a very small fraction of the annual dose that is received due to other
sources. The calculated doses due to plant effluents, along with REMP results, serve
to provide assurance that radioactive effluents releases are not exceeding safety
standards for the environment or people living near the plant.

DOSE ASSESSMENT FOR PLANT OPERATIONS

Requlatory Limits

Regulatory limits are detailed in Plant Vogtle Licensing documents such as the Offsite Dose
Calculation Manual (ODCM) and Selected Licensing Commitments. These documents contain
the limits to which Plant Vogtle must adhere. VEGP drives to maintain the philosophy to keep
dose "as low as reasonably achievable" (ALARA) and actions are taken to reduce the amount
of radiation released to the environment. Liquid and gaseous release data show that the dose
from VEGP is well below the ODCM limits. The concentration of liquid radioactive material
released shall be limited to ten times the concentration specified in 10 CFR 20, Appendix B,
Table 2, Column 2, for radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, the total concentration released shall be limited to 2.0E-04
microcuries/ml. The data reveals that the 2025 radioactive effluents had an overall minimal
dose contribution to the surrounding environment.

The annual whole body, skin and organ doses were computed using the 2025 source term and
using the dose calculation methodology provided in the ODCM. The calculated doses due to
liquid and gaseous effluents to demonstrate compliance with offsite dose limits are presented
in Table 1, Alvin W. Vogtle Generating Plant (Unit 3) Dose Summary and Table 2, Alvin W.
Vogtle Generating Plant (Unit 4) Dose Summary.
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4.2 Regulatory Limits for Gaseous Effluent Doses:

1. Fission and activation gases:

a. Noble gases dose rate due to radioactive materials released in gaseous
effluents from the site to areas at and beyond the site boundary shall be
limited to the following:

1)  Less than or equal to 500 mrem/year to the total body
2)  Less than or equal to 3000 mrem/year to the skin

b. Noble gas air dose due to noble gases released in gaseous effluents to
areas at and beyond the site boundary shall be limited to the following for
each unit:

1)  Quarterly
a) Less than or equal to 5 mrad gamma

b) Less than or equal to 10 mrad beta

2)  Yearly
a) Lessthan or equal to 10 mrad gamma

b)  Less than or equal to 20 mrad beta

2. lodine, tritium, and all radionuclides in particulate form with half-lives greater
than 8 days.

a. The dose rate for iodine-131, iodine-133, tritium, and all radionuclides in
particulate form with half-lives greater than 8 days in gaseous effluents
released from the site to areas at and beyond the site boundary shall be
limited to the following:

1)  Less than or equal to 1500 mrem/year to any organ

b. 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 to areas at and beyond the site
boundary shall be limited to the following for each unit:

1)  Quarterly
a) Lessthan or equal to 7.5 mrem to any organ
2)  Yearly

a) Less than or equal to 15 mrem to any organ
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4.3 Requlatory Limits for Liquid Effluent Doses

1. The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive
materials in liquid effluents released to unrestricted areas shall be limited to the
following for each unit:

a. Quarterly
1)  Less than or equal to 1.5 mrem total body
2)  Less than or equal to 5 mrem critical organ
b. Yearly
1)  Less than or equal to 3 mrem total body
2) Less than or equal to 10 mrem critical organ

4.4 40 CFR 190 Requlatory Dose Limits for a Member of the Public

1. Total Dose (40 CFR 190)

a. The annual (calendar year) dose or dose commitment to any MEMBER
OF THE PUBLIC in the unrestricted area due to releases of radioactivity
and to radiation from uranium fuel cycle sources shall be limited to the
following:

1)  Less than or equal to 25 mrem, Total Body or any Organ except
Thyroid.

2)  Less than or equal to 75 mrem, Thyroid.
The total annual dose summary compared to 40 CFR 190 limits are presented in
Table 3, Total Annual Offsite-Dose Comparison to Regulatory Limits for VEGP. This

table also includes projected doses from Units 1, Units 2, Savannah River Site, and
from the ISFSI.

4.5 Onsite Doses (Within Site Boundary)

VEGP classifies individuals within the site boundary as either occupationally exposed
individuals or members of the public. This section evaluates dose to non-
occupationally exposed workers and members of the public that may be onsite for
various reasons.

The report must include any other information as may be required by the Commission
to estimate maximum potential annual radiation doses to the public resulting from
effluent releases as required by 10 CFR 50.36a(a)(2). While within controlled or
restricted areas, the limits from Sections 4.1 through 4.4 do not apply; however, 10
CFR 20.1301 dose limit of 100 mrem per year TEDE and dose rate limit of 2 mrem
per hour from external sources continue to apply. Occupancy times within the
controlled areas are generally sufficiently low to compensate for the increase in the
atmospheric dispersion factor above the site boundary. Groups of concern and
occupancy factors (number of hours/years spent inside the site boundary) are listed
in Table 4. These groups conservatively represent the most-exposed individual.




Annual Radioactive Effluent Release Report ‘ YEAR: 2025 ‘ Page 17 of 58

Company: Southern Nuclear

Plant: Vogtle Electric Generating Plant 3&4

The location of concern within the site boundary is the Visitors Center. The activities
at the Visitor Center consist of occasional attendance at meetings and/or short visits
for informational purposes.

There will be no radiation dose at this location due to radioactive liquid effluents.
Delineated in Table 4 for these locations are the values of the basic data assumed in
the dose assessment due to radioactive gaseous effluents. Listed in this table are
distance, direction from the Unit 3 and 4 reactor and the estimated maximum
occupancy factor for an individual.

The annual whole body, organ, and skin dose was computed using the 2025 source
term using the dose calculation methodology provided in the NRC Dose3 program
GASPAR. The calculated doses due to gaseous effluents for non-rad workers onsite
are presented in Table 4, Onsite Doses (Within Site Boundary)

Table 4, Onsite Doses (Within Site Boundary)

5 Approx. Dose (mrem)
Location Sector C,fzgti?cy Distance
(Meters | Total Body Organ' Skin
\gsnors ESE 0.24 605 1.96E-03 | 3.02E-03 | 2.41E-03
enter

" Thyroid
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5.0
5.1

5.1.1

51.2

5.2

5.2.1

522

SUPPLEMENTAL INFORMATION

Gaseous Batch Releases

VEGP Unit 3
Units | Quarter | Quarter | Quarter | Quarter | Annual
1 2 3 4
1. Number of Batch Releases 41 42 42 42 167
2. Total duration of batch releases minutes | 4.63E+03 | 1.60E+04 | 6.81E+03 | 5.09E+03 | 3.25E+04
3. Maximum batch release duration minutes | 1.39E+03 | 7.06E+03 | 5.28E+02 | 4.78E+02 | 7.06E+03
4. Average batch release duration minutes | 1.13E+02 | 3.81E+02 | 1.62E+02 | 1.21E+02 | 1.95E+02
5. Minimum batch release duration minutes | 1.00E+00 | 1.00E+00 | 1.00E+00 | 4.00E+00 | 1.00E+00
VEGP Unit 4
Units | Quarter | Quarter | Quarter | Quarter | Annual
1 2 3 4
1. Number of Batch Releases 47 29 42 25 143
2. Total duration of batch releases minutes | 3.16E+04 | 4.87E+03 | 3.39E+04 | 1.01E+03 | 7.14E+04
3. Maximum batch release duration minutes | 1.02E+04 | 3.92E+03 | 7.54E+03 | 3.39E+02 | 1.02E+04
4. Average batch release duration minutes |6.72E+02 | 1.68E+02 | 8.08E+02 | 4.04E+01 | 4.99E+02
5. Minimum batch release duration minutes | 3.00E+00 | 9.00E+00 | 6.00E+00 | 3.00E+00 | 3.00E+00
Liquid Batch Releases
VEGP Unit 3
Units | Quarter | Quarter | Quarter | Quarter | Annual
1 2 3 4
1. Number of Batch Releases 19 20 20 12 71
2. Total duration of batch releases minutes | 7.88E+03 | 8.95E+03 | 9.57E+03 | 6.58E+03 | 3.30E+04
3. Maximum batch release duration minutes | 7.60E+02 | 8.89E+02 | 6.38E+02 | 9.25E+02 | 9.25E+02
4. Average batch release duration minutes | 4.15E+02 | 4.47E+02 | 4.78E+02 | 5.48E+02 | 4.64E+02
5. Minimum batch release duration minutes | 2.45E+02 | 2.65E+02 | 3.16E+02 | 3.65E+02 | 2.45E+02
VEGP Unit 4
Units | Quarter | Quarter | Quarter | Quarter | Annual
1 2 3 4
1. Number of Batch Releases 17 31 63 22 133
2. Total duration of batch releases minutes | 7.47E+03 | 1.28E+04 | 2.57E+04 | 9.58E+03 | 5.56E+04
3. Maximum batch release duration minutes | 5.93E+02 | 1.27E+03 | 7.33E+02 | 7.63E+02 | 1.27E+03
4. Average batch release duration minutes | 4.39E+02 | 4.14E+02 | 4.08E+02 | 4.35E+02 | 4.18E+02
5. Minimum batch release duration minutes | 3.14E+02 | 2.83E+02 | 2.62E+02 | 2.79E+02 | 2.62E+02
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5.3 Abnormal Releases

5.3.1 Gaseous Abnormal Releases

1. VEGP Unit 3
None

2.  VEGP Unit4
None

53.2 Liguid Abnormal Releases

1. VEGP Unit 3
None

2. VEGP Unit 4
None

54 Land Use Census Changes

There were no critical receptor changes affecting the environmental monitoring
program such as receptor, receptor locations, sample media changes or availability,
and routes of exposure.

5.5 Meteorological Data

Per VEGP Units 3 and 4 ODCM, Section 6.7.3.b:

In lieu of submission with the 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.

Meteorological data accumulation was greater than 96% for all variables required by
Regulatory Guide 1.23. At least 90% of data recovery is required by the Regulatory
Guide.

5.6 Effluent Radiation Monitors Out of Service Greater Than 30 Days

ODCM, Section 6.2.2.d.2 and 6.3.2.c.3 states in part that the Annual Radioactive
Effluent Release Report shall include deviations from the liquid and gaseous effluent
monitoring instrumentation functionality. The report must also include an explanation
as to why the inoperability was not corrected in a timely manner.

1. VEGP Unit 3

a. 3-LCO-25-0140 - WWS-FT502A/B Wastewater Retention Basin .
Declared Out of Service on 7/13/2025 and remained OOS into 2026.
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5.7

Missed surveillance for WWS-FT502A/B. Discovered that a Surveillance
was not performed within its specified frequency. while performing a
review for PMCR 109706 for changing the methodology for performing a
channel calibration on 3-WWS-FT502 (TRANSFER PUMP A DISCH
FLOW 502A/B), the Chemistry Supervisor questioned the validity of an
actual or partial completion for this associated Surveillance. After
expanding the team to an 1&C Supervisor, it was determined that only a
partial completion was logged for SNC 1775468/1775469 and the
deferred late date of 7/13/2025 had expired. Since not performed within
this periodicity, both instruments were NON-FUNCTIONAL and ODCM
action 40 were implemented. (CR11195676).

3-LC0O-25-0226 - 3-WWS-FT509 Raw Water Dilution Flow Transmitter
Declared Out of Service on 10/06/2025 and remained OOS into 2026.

During the performance of WO SNC2725949 for (18M) WWS-3-WWS-
FT509 - CHANNEL CALIBRATION, it was identified that the Flow
Transmitter will need to be replaced due to not being able to be
calibrated. (CR11217759)

2.  VEGP Unit4

a.

4-L.CO-25-0184 — Noble Gas Monitor TDS-JEREOO1A Turbine Island
Vent Discharge Rad Monitor Declared Out of Service on 09/24/2025 and
remained OOS into 2026.

ODCM Att 6 4-TDS-RY001 Detector failure, needs detector replacement.
(CR11208268)

4-LCO-25-0246 - WWS-RY021 Wastewater Discharge Rad monitor
Declared Out of Service on 10/12/2025 and remained OOS into 2026.

Unit 4 turbine building sumps OOS, 4-WWS-RY021 is bypassed. Enter
ODCM Action Statement 38 for flow bypassing 4-WWS-RY021.
(SNC2891318)

4-LCO-25-0103 - 4-WLS-RY-229 Liquid Radwaste Discharge Rad
Monitor Declared Out of Service on 05/22/2025 and remained OOS into
2026.

OOS for more than 30 days due to hot water monitor tank releases and
contaminated demin water flush lines. Could not get background back to
baseline. (CR11178582)

Offsite Dose Calculation Manual (ODCM) Changes

ODCM 6.7.4 states in part that Changes will be documented in the Site’s Annual
Radioactive Effluent Release Report for the period in which the changes were
implemented. There were no changes to the ODCM in 2025.
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5.8 Process Control Program (PCP) Changes

5.9

6.0

6.1

6.2

6.3

PCP 3.2.2 states changes will be sent to the NRC. Changes will be documented in
the Site’s Annual Radioactive Effluent Release Report for the period in which the
changes were implemented for Vogtle 3 and 4. There were no changes to the PCP in
2025.

Radioactive Waste Treatment System Changes

There were no changes or modifications affecting any portion of the gaseous
radioactive waste treatment system, the ventilation exhaust treatment system, or the
liquid radioactive waste treatment in 2025.

OTHER SUPPLEMENTAL INFORMATION

None.

Temporary Outside Tanks

In 2025 VEGP did not utilize temporary outside tanks to hold radioactive materials
more than 10 Curies. This requirement does not apply to tritium.

Independent Spent Fuel Storage Installation (ISFSI) Monitoring Program

In 2025 VEGP 3&4 did not utilize any ISFSI storage.
Carbon-14

Carbon-14 (C-14) is a naturally occurring radionuclide with a 5730-year half-life.
Nuclear weapons testing in the 1950s and 1960s significantly increased the amount
of C-14 in the atmosphere. Nuclear power plants also produce C-14, but the amount
is infinitesimal compared to what has been distributed in the environment due to
weapons testing and what is produced by natural cosmic ray interactions.

In accordance with Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting
Radioactive Material in Liquid and Gaseous Effluents and Solid Waste,” the NRC
recommended re-evaluating “principal radionuclides” and reporting C-14 as
appropriate. Carbon-14 production and release estimates were calculated using
EPRI Report 10211086, “Estimation of Carbon-14 in Nuclear Plant Gaseous Effluents”.
This calculation uses active core coolant mass, average neutron flux by energy and
reactor coolant nitrogen concentrations to determine Carbon-14 generation based
upon an effective full power year. The generation and release of C-14 for Vogtle Unit
3 and Vogtle Unit 4 for 2025 was 11.02 curies and 9.60, respectively for a total of
20.62 curies. Of that total only 30% or 6.19 curies are available for absorption via
photosynthesis of *CO..
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6.4

6.4.1

7.0

8.0

Public dose estimates were performed using methodology from the ODCM which is
based on Regulatory Guide 1.109 [7] methodology. Carbon-14 is the highest dose
contributor of all radionuclides released in gaseous effluents. The annual dose
resulting from Carbon-14 releases in gaseous effluents is estimated to be 8.40E-02
mrem to the child total body and 4.21E-01 mrem to the child bone for both units.

Corrections to Previous Reports

2024 ARERR

1. An administrative error caused the report year to state 2023. The report year
should have been stated as 2024.

2. An administrative error occurred in which the radioactive effluent tracking
program was not updated with all available monthly and quarterly composite
data before the 2024 ARERR was finalized, resulting in the report being
published without the full set of results. (CR11209197)

3. A complete review of the text and data tables were made. The incorrect
values were lined out (e.g. 3-40E-08) and the revised number inserted in Red
(e.g. 4.16E-08).

4, The revised pages can be found in Attachment 4, ERRATA of Previous Reports.

The following pages were revised. NEI 07-07 ONSITE RADIOLOGICAL
GROUNDWATER MONITORING PROGRAM

Vogtle Electric Generating Plant 3&4 has developed a Groundwater Protection
Initiative (GPI) program in accordance with NEI 07-07, Industry Ground Water
Protection Initiative — Final Guidance Document. The purpose of the GPl is to ensure
timely detection and an effective response to situations involving inadvertent
radiological releases to groundwater to prevent migration of licensed radioactive
material off-site and to quantify impacts on decommissioning. The summary of results
of 2025, VEGP is located in Attachment 3, NEI-07-07 Onsite Radiological
Groundwater Monitoring Program on page 40.

VOLUNTARY NOTIFICATION

During 2025, Vogtle Electric Generating Plant 3&4 did not make any voluntary NEI
07-07 notification to State/Local officials, NRC, and to other stakeholders required by
site procedures.
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Attachment 1, ARERR Release Summary Tables (RG-1.21 Tables)

1.0

GASEOUS EFFLUENTS

Table 5, Gaseous Effluents Summation of All Releases (Vogtle Unit 3)'

period

Quarter | Quarter | Quarter | Quarter Est. Total
A. Fission & Activation Gases Unit 1 2 3 4 Annual Error %
1.Total Release Ci_ | 3.13E-01 | 6.04E-01 | 4.91E-01 | 4.04E-01 | 1.81E+00| 265
ﬁéﬁ‘c’gage release rate for the uCi/sec| 4.03E-02 | 7.68E-02 | 6.18E-02 | 5.08E-02 | 5.75E-02
B. lodine and Halogens
1. Total Release Ci_ | 1.49E-03 | 1.08E-03 | 2.70E-06 | N/D__ | 2.56E-03 | 55
ﬁéﬂ‘gﬁrage release rate forthe | ool 1.91E-04 | 1.37E-04 | 340E-07 | N/A | 8.13E-05
C. Particulates
1. Total Release Ci_ | 2.09E-06 | 2.45E-06 | 1.98E-07 | 3.48E-06 | 8.22E-06 | 54
ﬁéﬁ‘ézrage release rate for the uCilsec| 2.69E-07 | 3.12E-07 | 2.49E-08 | 4.38E-07 | 2.61E-07
D. Tritium
1. Total Release Ci_ | 2.95E+00 [4.91E+00 | 4.92E-01 [1.18E+01 [2.01E+01] _ 20
ﬁéﬁggrage release rate forthe |, ~cccl 3.80E-01 | 6.24E-01 | 6.19E-02 | 1.48E+00 | 6.38E-01
E. Gross Alpha
1. Total Release Ci_ | 4.47E-07 | 5.37E-07 | 8.10E-07 | 4.38E-07 | 2.23E-06 | _ 55
ﬁéﬁ(‘)’srage release rate forthe | ~icoc| 5.74E-08 | 6.83E-08 | 1.02E-07 | 5.51E-08 | 7.07E-08
F. Carbon-14
1. Total Release Ci_ | 2.79E+00 [ 2.51E+00 [ 2.86E+00 | 2.86E+00 | 1.10E+01
2. Average release rate forthe | 00/ 3 50E.01 | 3.20E-01 | 3.59E-01 | 3.59E-01 | 3.49E-01

' % of limit is on Table 1, Alvin W. Vogtle Generating Plant (Unit 3) Dose Summary
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Attachment 1, ARERR Release Summary Tables (RG-1.21 Tables)

Table 6, Gaseous Effluents — Ground Level Release Batch Mode (Vogtle Unit 3)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 year
Fission Gases
Ar-41 Ci 3.13E-01 6.04E-01 4.91E-01 4.04E-01 1.81E+00
Xe-133 Ci 6.32E-04 N/D N/D N/D 6.32E-04
Ci
Ci
Total for Period | Ci 3.13E-01 6.04E-01 4.91E-01 4.04E-01 1.81E+00
lodines
None Ci N/D N/D N/D N/D N/D
Ci
Total for Period | Ci N/D N/D N/D N/D N/D
Particulates
None Ci N/D N/D N/D N/D N/D
Total for Period | Ci N/D N/D N/D N/D N/D
Tritium
H-3 Ci 9.80E-02 2.21E-02 2.06E-02 4.72E-03 1.45E-01
Gross Alpha
Alpha Ci N/D N/D N/D N/D N/D
Carbon-14
C-14 Ci N/A N/A N/A N/A N/A
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Table 7, Gaseous Effluents — Ground Level Release Continuous Mode (Vogtle Unit 3)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 year
Fission Gases
None Ci N/D N/D N/D N/D N/D
Total for Period | Ci N/D N/D N/D N/D N/D
lodines
1-131 Ci 9.55E-04 7.21E-04 6.06E-07 N/D 1.68E-03
1-133 Ci 5.30E-04 3.55E-04 2.10E-06 N/D 8.88E-04
Ci
Total for Period | Ci 1.49E-03 1.08E-03 2.70E-06 N/D 2.56E-03
Particulates
Be-7 Ci 1.05E-06 N/D N/D N/D 1.05E-06
Co-58 Ci 1.04E-06 2.45E-06 N/D 3.13E-06 6.63E-06
Sr-89 Ci N/D N/D 1.98E-07 3.48E-07 5.46E-07
Ci
Total for Period | Ci 2.09E-06 2.45E-06 1.98E-07 3.48E-06 8.22E-06
Tritium
H-3 Ci 2.85E+00 4.89E+00 4.71E-01 1.18E+01 | 2.00E+01
Gross Alpha
Alpha Ci 4.47E-07 5.37E-07 8.10E-07 4.38E-07 2.23E-06
Carbon-14
C-14 Ci 2.79E+00 2.51E+00 2.86E+00 2.86E+00 1.10E+01
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Table 8, Gaseous Effluents Summation of All Releases (Vogtle Unit 4)"

period

Quarter | Quarter | Quarter | Quarter Est. Total
A. Fission & Activation Gases Unit 1 2 3 4 Annual | Error %
1.Total Release Ci | 6.92E-01 | 5.70E-02 | 2.08E+01 | 2.60E-02 | 2.15E+01| 26.5
ié‘r\i‘c’)zrage release rate for the uCi/sec| 8.89E-02 | 7.25E-03 | 2.61E+00 | 3.27E-03 | 6.83E-01
B. lodine and Halogens
1. Total Release Ci N/D | 4.48E-06 | 1.27E-02 | 1.00E-05 | 1.27E-02 | 55
Fz)'efi‘gﬁrage release rate forthe | ~ycec| N/A | 5.70E-07 | 1.60E-03 | 1.26E-06 | 4.03E-04
C. Particulates
1. Total Release Ci | 1.10E-05 | 8.13E-05 | 2.06E-04 | 8.98E-05 | 3.88E-04 | 54
ﬁéﬁ‘ézrage release rate for the uCi/sec| 1.41E-06 | 1.03E-05 | 2.59E-05 | 1.13E-05 | 1.23E-05
D. Tritium
1. Total Release Ci | 8.08E-02 |6.26E+00 | 7.01E-01 [ 1.08E+01 [ 1.79E+01] 20
Fz).eﬁgzrage release rate forthe | ~iycec| 1.04E-02 | 7.97E-01 | 8.81E-02 | 1.36E+00 | 5.67E-01
E. Gross Alpha
1. Total Release Ci |3.55E-07 | 2.41E-07 | 1.80E-07| N/D |7.76E-07| 55
ﬁéﬁ(‘)’srage release rate forthe | ~sec| 4.56E-08 | 3.07E-08 | 2.27E-08 | N/A | 2.46E-08
F. Carbon-14
1. Total Release Ci_ [2.55E+00 | 2.25E+00 | 2.14E+00 [ 2.67E+00 | 9.60E+00
2. Average release rate for the uCi/sec| 3.27E-01 | 2.86E-01 | 2.69E-01 | 3.36E-01 | 3.05E-01

' % of limit is on Table 2, Alvin W. Vogtle Generating Plant (Unit 4) Dose Summary
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Table 9, Gaseous Effluents — Ground Level Release Batch Mode (Vogtle Unit 4)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 year
Fission Gases
Ar-41 Ci 6.92E-01 5.70E-02 1.96E-01 2.60E-02 9.70E-01
Xe-133 Ci N/D N/D 2.25E-02 N/D 2.25E-02
Xe-135 Ci N/D N/D 1.27E-02 N/D 1.27E-02
Ci
Total for Period | Ci 6.92E-01 5.70E-02 2.31E-01 2.60E-02 1.01E+00
lodines
None Ci N/D N/D N/D N/D N/D
Total for Period | Ci N/D N/D N/D N/D N/D
Particulates
None Ci N/D N/D N/D N/D N/D
Total for Period | Ci N/D N/D N/D N/D N/D
Tritium
H-3 Ci 8.08E-02 6.48E-03 7.01E-01 1.13E-03 7.89E-01
Gross Alpha
Alpha Ci N/D N/D N/D N/D N/D
Carbon-14
C-14 Ci N/A N/A N/A N/A N/A
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Table 10, Gaseous Effluents — Ground Level Release Continuous Mode (Vogtle Unit 4)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 year
Fission Gases
Ar-41 Ci N/D N/D 2.05E+01 N/D 2.05E+01
Ci
Total for Period | Ci N/D N/D 2.05E+01 N/D 2.05E+01
lodines
1-131 Ci N/D N/D 1.32E-04 1.37E-06 1.33E-04
1-132 Ci N/D N/D 1.26E-02 N/D 1.26E-02
1-133 Ci N/D 4.48E-06 4.81E-06 8.68E-06 1.80E-05
Ci
Total for Period | Ci N/D 4.48E-06 1.27E-02 1.01E-05 1.27E-02
Particulates
Cr-51 Ci N/D N/D 1.17E-05 7.57TE-06 1.92E-05
Mn-54 Ci N/D N/D 4.26E-07 N/D 4.26E-07
Fe-59 Ci N/D N/D N/D 9.13E-07 9.13E-07
Co-58 Ci 1.10E-05 8.13E-05 1.64E-04 7.26E-05 3.29E-04
Co-60 Ci N/D N/D 6.89E-06 3.05E-06 9.94E-06
Sr-89 Ci N/D N/D 3.30E-07 8.91E-07 1.22E-06
Zr-95 Ci N/D N/D 3.01E-06 1.44E-06 4 45E-06
Nb-95 Ci N/D N/D 1.10E-05 3.33E-06 1.44E-05
Cd-109 Ci N/D N/D 8.86E-06 N/D 8.86E-06
Ci
Total for Period | Ci 1.10E-05 8.13E-05 2.06E-04 8.98E-05 3.88E-04
Tritium
H-3 | ci | N/D 6.26E+00 N/D 1.08E+01 | 1.71E+01
Gross Alpha
Alpha Ci 3.55E-07 2.41E-07 1.80E-07 N/D 7.76E-07
Carbon-14
Cc-14 Ci 2.55E+00 2.25E+00 2.14E+00 2.67E+00 9.60E+00
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2.0 LIQUID EFFLUENTS

Table 11, Liquid Effluents — Summation of All Releases (Vogtle Unit 3) *

Annual

. o . Quarter | Quarter | Quarter | Quarter Est. Total
A. Fission & Activation Products Unit 1 > 3 4 Error %
1. Total Release Ci 2.04E-02 | 1.72E-02 | 1.95E-02 | 1.45E-02 | 7.18E-02 24.5
2. Average diluted concentration |uCi/mL | 3.61E-08 | 2.88E-08 | 4.44E-08 | 5.01E-08 | 3.80E-08
B. Tritium
1. Total Release Ci 1.96E+02 | 1.96E+02 | 1.61E+02 | 1.66E+02 | 7.18E+02 24.5
2. Average diluted concentration |uCi/mL | 3.48E-04 | 3.28E-04 | 3.66E-04 | 5.73E-04 | 3.80E-04
C. Dissolved & Entrained Gases
1. Total Release Ci 8.84E-04 | 1.82E-03 | 9.19E-04 | 8.95E-04 | 4.52E-03 30.
2. Average diluted concentration |pCi/mL | 1.57E-09 | 3.05E-09 | 2.09E-09 | 3.10E-09 | 2.39E-09
D. Gross Alpha Activity
1. Total Release Ci N/D N/D N/D N/D N/D 24.5
2. Average diluted concentration |uCi/mL N/A N/A N/A N/A N/A
E. Volume of Waste Released ) i« | g 03E+05 | 9.43E+05 | 9.44E+05 | 5.81E+05 | 3.36E+06
(prior to dilution)
F. Volume of Dilution Water Used || ;o | 5 63E+08 | 5.98E+08 | 4.38E+08 | 2.88E+08 | 1.89E+09

During Period

" Percent of limit is on Table 1, Alvin W. Vogtle Generating Plant (Unit 3) Dose Summary
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Table 12, Batch Mode Liquid Effluents (Vogtle Unit 3)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 Year
Fission & Activation Products
Be-7 Ci 2.23E-03 2.84E-03 5.48E-04 7.18E-05 5.69E-03
Cr-51 Ci 8.79E-05 3.43E-04 8.04E-05 N/D 5.11E-04
Mn-54 Ci 8.83E-05 3.93E-04 5.07E-04 6.95E-05 1.06E-03
Fe-55 Ci 8.13E-03 2.96E-03 7.24E-03 7.42E-03 2.57E-02
Fe-59 Ci 2.84E-04 3.16E-04 5.06E-04 1.64E-04 1.27E-03
Co-57 Ci 2.38E-06 1.91E-05 2.41E-05 N/D 4.56E-05
Co-58 Ci 4.76E-03 5.81E-03 6.58E-03 4.32E-03 2.15E-02
Co-60 Ci 3.92E-04 1.47E-03 2.04E-03 7.62E-04 4.67E-03
Ni-63 Ci 1.07E-03 1.80E-04 5.98E-04 5.65E-04 2.41E-03
Ni-56 Ci 3.75E-06 N/D N/D N/D 3.75E-06
Zn-65 Ci N/D 1.98E-05 3.50E-06 N/D 2.33E-05
As-76 Ci N/D 3.87E-05 N/D N/D 3.87E-05
Sr-89 Ci 2.62E-05 N/D 2.62E-05 3.39E-05 8.63E-05
Y-91m Ci 2.53E-05 N/D N/D N/D 2.53E-05
Zr-95 Ci 1.86E-04 5.03E-04 4.52E-04 1.41E-05 1.16E-03
Nb-95 Ci 4.23E-04 1.04E-03 9.35E-04 9.40E-05 2.50E-03
Nb-97 Ci N/D 1.06E-05 1.05E-05 N/D 2.10E-05
Mo-99 Ci 1.48E-04 N/D N/D N/D 1.48E-04
Tc-99m Ci 3.04E-05 N/D N/D N/D 3.04E-05
Sn-113 Ci N/D 2.58E-05 4.24E-05 N/D 6.82E-05
Sn-117m Ci 6.32E-06 N/D N/D N/D 6.32E-06
Sbh-124 Ci 2.80E-05 N/D N/D N/D 2.80E-05
1-131 Ci 2.03E-03 1.13E-03 5.37E-05 1.32E-05 3.22E-03
1-133 Ci 3.70E-05 3.65E-05 N/D N/D 7.35E-05
La-140 Ci 6.65E-05 8.20E-05 5.90E-05 9.22E-04 1.13E-03
W-187 Ci 3.32E-04 N/D N/D N/D 3.32E-04
Ci
Total for Period Ci 2.04E-02 1.72E-02 1.97E-02 1.45E-02 7.18E-02
Tritium
H-3 [ci | 196E+02 | 1.96E+02 | 1.61E+02 | 1.66E+02 | 7.18E+02
Entrained Gases
Xe-133 Ci 8.84E-04 1.71E-03 8.74E-04 8.92E-04 4.35E-03
Xe-135 Ci N/D 1.19E-04 4.47E-05 3.84E-06 1.67E-04
Ci

Total for Period Ci 8.84E-04 1.82E-03 9.19E-04 8.95E-04 4.52E-03
Gross Alpha
G. Alpha lci | N/D | N/D | N/D | N/D | N/D
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Table 13, Continuous Mode Liquid Effluents (Vogtle Unit 3)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for

Released 1 2 3 4 Year

Fission & Activation Products

None Ci N/D N/D N/D N/D N/D
Ci

Total for Period Ci N/D N/D N/D N/D N/D

Tritium

H-3 lci | N/D N/D N/D N/D N/D

Entrained Gases

None Ci N/D N/D N/D N/D N/D

Total for Period Ci N/D N/D N/D N/D N/D

Gross Alpha

Gross Alpha lci | N/D N/D N/D N/D N/D
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Table 14, Liquid Effluents — Summation of All Releases (Vogtle Unit 4) *

Annual
A Fission & Activation Products Unit Quarter | Quarter | Quarter | Quarter Est. Tootal
1 2 3 4 Error %
1. Total Release Ci 5.00E-03 | 2.90E-02 | 2.05E-02 | 2.20E-02 | 7.65E-02 24.5
2. Average diluted concentration |uCi/mL | 9.47E-09 | 3.54E-08 | 1.13E-08 | 6.12E-08 | 2.17E-08
B. Tritium
1. Total Release Ci 1.92E+02 |9.61E+01 | 1.03E+02 | 1.51E+02 | 5.43E+02 24.5
2. Average diluted concentration |[uCi/mL | 3.64E-04 | 1.17E-04 | 5.68E-05 | 4.21E-04 | 1.54E-04
C. Dissolved & Entrained Gases
1. Total Release Ci 2.71E-03 | 3.94E-03 | 4.24E-02 | 4.42E-05 | 4.91E-02 30
2. Average diluted concentration |[pCi/mL | 5.13E-09 | 4.81E-09 | 2.33E-08 | 1.23E-10 | 1.39E-08
D. Gross Alpha Activity
1. Total Release Ci N/D N/D N/D N/D N/D 24.5
2. Average diluted concentration |uCi/mL N/A N/A N/A N/A N/A
E. Volume of Waste Released |, i« | g 09E+05 | 1.48E+06 | 3.04E+06 | 1.06E+06 | 6.39E+06
(prior to dilution)
F. Volume of Dilution Water Used |, ;o< |5 97408 | 8.18E+08 | 1.82E+09 | 3.58E+08 | 3.52E+09

During Period

" Percent of limit is on Table 2, Alvin W. Vogtle Generating Plant (Unit 4) Dose Summary
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Table 15, Batch Mode Liquid Effluents (Vogtle Unit 4)

Radionuclide Unit Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 Year
Fission & Activation Products
Cr-51 Ci N/D 8.60E-04 1.75E-03 1.77E-03 4.38E-03
Mn-54 Ci 6.90E-06 8.04E-05 5.54E-05 1.25E-04 2.68E-04
Fe-55 Ci 4.34E-04 4.34E-04 2.50E-03 6.91E-03 1.03E-02
Fe-59 Ci 2.56E-05 3.57E-04 6.24E-04 4.93E-04 1.50E-03
Co-57 Ci N/D 2.14E-05 3.13E-06 1.23E-05 3.68E-05
Co-58 Ci 4.03E-03 2.48E-02 1.32E-02 8.60E-03 5.06E-02
Co-60 Ci 1.66E-04 6.53E-04 5.01E-04 7.57TE-04 2.08E-03
Ni-63 Ci 6.88E-05 N/D 2.75E-04 9.92E-04 1.34E-03
Ni-56 Ci N/D N/D 1.48E-05 6.72E-06 2.15E-05
Zn-65 Ci 7.07E-05 N/D N/D N/D 7.07E-05
As-76 Ci N/D N/D 1.64E-04 N/D 1.64E-04
Zr-95 Ci 2.26E-05 6.24E-04 4.96E-04 7.96E-04 1.94E-03
Nb-95 Ci 1.75E-04 1.09E-03 9.01E-04 1.43E-03 3.60E-03
Nb-97 Ci N/D N/D N/D 1.53E-05 1.53E-05
Sn-113 Ci N/D 6.68E-06 N/D 2.56E-05 3.23E-05
Sn-117m Ci N/D N/D 1.33E-05 4.39E-05 5.72E-05
Te-132 Ci N/D N/D 1.02E-05 N/D 1.02E-05
1-131 Ci N/D N/D 4.07E-05 N/D 4.07E-05
La-140 Ci 7.15E-08 N/D 2.20E-05 N/D 2.21E-05
Rh-105 Ci N/D 6.11E-05 N/D N/D 6.11E-05
Total for Period Ci 5.00E-03 2.90E-02 2.05E-02 2.20E-02 7.65E-02
Tritium
H-3 |Ci 1.92E+02 9.61E+01 1.03E+02 1.51E+02 5.43E+02
Entrained Gases
Ar-41 Ci N/D N/D 5.22E-05 N/D 5.22E-05
Kr-85m Ci N/D N/D 6.13E-06 N/D 6.13E-06
Xe-133m Ci 2.31E-05 N/D 3.45E-04 N/D 3.69E-04
Xe-133 Ci 2.56E-03 3.76E-03 4.06E-02 4.42E-05 4.70E-02
Xe-135 Ci 1.23E-04 1.76E-04 1.37E-03 N/D 1.67E-03
Ci
Total for Period Ci 2.71E-03 3.94E-03 4.24E-02 4.42E-05 4.91E-02
Gross Alpha
G. Alpha |Ci N/D N/D N/D N/D N/D
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Table 16, Continuous Mode Liquid Effluents (Vogtle Unit 4)

Radionuclide Quarter Quarter Quarter Quarter Total for
Released 1 2 3 4 Year
Fission & Activation Products

None Ci N/D N/D N/D N/D N/D
Total for Period Ci N/D N/D N/D N/D N/D
Tritium

H-3 lci | N/D N/D N/D N/D N/D
Entrained Gases

None Ci N/D N/D N/D N/D N/D
Total for Period Ci N/D N/D N/D N/D N/D
Gross Alpha

G. Alpha lci | N/D N/D N/D N/D N/D
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1.0 SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (NOT
IRRADIATED FUEL)

Table 17, Types of Solid Waste Summary (Vogtle Unit 3 and Unit 4)

Type of Waste — NRC Waste Class A Total (g‘;)"" ntity Total( éic):tivity E?:(‘):—?,f)l
a. Spent resins, filter sludges, evaporator bottoms, etc. 1.36E+01 8.09E+00 10
b. Dry compressible waste, contaminated equip, etc. 2.70E+02 1.36E+00 25
c. Irradiated components, control rods, etc. N/A N/A
d. Control Rod Drive Filters N/A N/A
d. Other (describe) N/A N/A
Total 2.84E+02 9.45E+00
Type of Waste — NRC Waste Class B Total (ﬁg)a ntity Total(éic):tivity IIEE?:(.):—?"}?)I
a. Spent resins, filter sludges, evaporator bottoms, etc. N/A N/A 10
b. Dry compressible waste, contaminated equip, etc. N/A N/A N/A
c. Irradiated components, control rods, etc. N/A N/A N/A
d. Control Rod Drive Filters N/A N/A N/A
d. Other (describe) N/A N/A N/A
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2.0 ESTIMATE OF MAJOR NUCLIDE COMPOSITION (BY WASTE TYPE) ONLY >1%
ARE REPORTED.

Table 18, Major Nuclides (Vogtle Unit 3 and Unit 4) by NRC Waste Class A

Major Nuclide Composition % Curies

a. Spent resins, filter sludges, evaporator bottoms, etc.

C-14 10.7 8.66-01

Cr-51 1.69 1.37E-01
Mn-54 1.04 8.42E-02
Fe-55 18.94 1.53E+00
Co-58 52.08 4.21E+00
Co-60 5.65 4.57E-01
N-63 5.63 4.55E-01
Nb-95 1.16 9.42E-02

b. Dry compressible waste, contaminated equipment, etc.

Cr-51 6.71 9.15E-02
Mn-54 1.09 1.48E-02
Fe-55 25.98 3.54E-01
Co-58 37.79 5.15E-01
Co-60 6.97 9.50E-02
N-63 5.1 6.96E-02
Zr-95 4.81 6.55E-02
Nb-95 8.82 1.20E-01

3.0 SOLID WASTE DISPOSITION

Table 19, Solid Waste Disposition (Vogtle Unit 3 and Unit 4)

Nu_mber of Mode of Transportation Destination
Shipments
7 Hittman Transport Energy Solutions — Bear Creek
Interstate Ventures WCS
10 Total
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Attachment 2, Solid Waste Information

4.0 IRRADIATED FUEL DISPOSITION

Table 20, Irradiated Fuel Shipments Disposition (Vogtle Unit 3 and Unit 4)

Number of

Shipments Mode of Transportation Destination

0 N/A N/A
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1.0

Attachment 3, NEI-07-07 Onsite Radiological Groundwater Monitoring Program

VEGP 3&4:

To ensure compliance with NEI 08-08A (Generic FSAR Template Guidance for Life-
Cycle Minimization of Contamination) and NEI 07-07 (Industry Ground Water
Protection Initiative — Final Guidance Document), Southern Nuclear implemented a
groundwater protection program which is proceduralized in Nuclear Management
Procedure, Radiological Groundwater Protection Program. The procedure contains
detailed site-specific monitoring plans, program technical bases, and communications
protocol (to ensure that radioactive leaks and spills are addressed and communicated
appropriately). To prevent future leaks of radioactive material to groundwater, SNC
plants have established buried piping and tanks inspection programs. No changes
were made to the Groundwater Protection Program in 2025.

Vogtle Electric Generating Plant Units 3&4 groundwater protection program consists
of 20 sample points listed in Table 21. The points are sampled at a frequency that
satisfies the requirements of NEI 08-08A. Table 25 contains the 2025 analytical
results of the VEGP 3&4 groundwater protection program tritium results (in pCi/L).
Figure 5 is a map of the monitoring network.
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Attachment 3, NEI-07-07 Onsite Radiological Groundwater Monitoring Program

Table 21, Groundwater Protection Program Sample Points

Sample

Point Aquifer Monitoring Purpose
Monitor potentiometric surface for location of historical groundwater
GWPP-1 | Surficial Aquifer |divide. Location is potentially intermittently downgradient of Power
Block.
Monitor potentiometric surface for location of historical groundwater
GWPP-2 | Surficial Aquifer |divide. Location is potentially intermittently downgradient of Power
Block.
Monitor potentiometric surface for location of historical groundwater
GWPP-3 [ Surficial Aquifer [divide. Location is potentially intermittently downgradient of Power
Block. Also monitors for incoming plume from Units 1 and 2.
GWPP-4 | Surficial Aquifer [Located downgradient to sidegradient of Power Block.
GWPP-5 | Surficial Aquifer FSAR reqwr_ed_ SSC monitoring well located west and south of Unit 4
radwaste building.
- .. |FSAR required SSC monitoring well located east of the Unit 4
GWPP-6 | Surficial Aquifer auxiliary building rail bay and radwaste building truck doors.
GWPP-7 | Surficial Aquifer FSAR required SSC monitoring well located west of the Unit 4
auxiliary building in the area of the fuel transfer canal.
GWPP-8R | Surficial Aquifer FSAR requ[re.d SSC monitoring well located west of the Unit 3
auxiliary building in the area of the fuel transfer canal.
- .. |FSAR required SSC monitoring well located east of the Unit 3
GWPP-9 | Surficial Aquifer auxiliary building rail bay and radwaste building truck doors.
GWPP-10 | Surficial Aquifer FSAR reqwr.ed_ SSC monitoring well located west and south of Unit 3
radwaste building.
Location is primarily sidegradient of but also potentially intermittently
GWPP-11 | Surficial Aquifer [downgradient of the Power Block. Also monitors for incoming plume
from Units 1 and 2.
GWPP-12F | Surficial Aquifer |Location is primarily downgradient of the Power Block.
GWPP-13 [ Surficial Aquifer [Location is primarily downgradient of the Power Block.
Location is primarily sidegradient of but also potentially intermittently
GWPP-15 [ Surficial Aquifer [downgradient of the Power Block. Adjacent to location of monitoring
well OW-1006 where the screen is installed above the marl.
GWPP-16 [ Surficial Aquifer |[Downgradient of Power Block and upgradient of Mallard Pond.
GWPP-17 [ Surficial Aquifer [Downgradient of Power Block and upgradient of Mallard Pond.
Location is primarily sidegradient of but also potentially intermittently
- .. |downgradient of the Power Block. Located adjacent to WWS line.
GWPP-18 | Surficial Aquifer Also monitors for plume from Units 1 and 2. Located west of existing
sampled well 808.
GWPP-19 | Surficial Aquifer [Located adjacent to WWS line.
GWPP-20 | Surficial Aquifer [Located adjacent to WWS line.
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Attachment 3, NEI-07-07 Onsite Radiological Groundwater Monitoring Program

Table 22, Groundwater Protection Program 2025 Sample Results
. Sampling Period (pCi/L)

Sample Point 1Q2025 2Q2025 302025 | 4Q2025
GWPP-1 2.23E+02 --- NDM 1.55E+02
GWPP-2 1.06E+02 1.06E+02 NDM 9.93E+01
GWPP-3 1.71E+02 1.25E+02 1.43E+02 1.46E+02
GWPP-4 1.01E+02 NDM NDM NDM
GWPP-5 NDM NDM NDM 1.74E+02

GWPP-53' NDM NDM NDM 2.22E+02
GWPP-6 2.16E+02 1.46E+02 NDM 1.61E+02
GWPP-7 NDM NDM NDM 1.29E+02

GWPP-8R 1.22E+02 NDM NDM 2.39E+02
GWPP-9 1.75E+02 NDM NDM 9.96E+01
GWPP-10 NDM NDM NDM 2.43E+02
GWPP-11 2.74E+02 3.22E+02 2.22E+02 1.16E+02

GWPP-12F 9.12E+01 NDM NDM 1.77E+02
GWPP-13 NDM 9.93E+01 NDM 1.52E+02
GWPP-15 NDM NDM NDM 1.31E+02
GWPP-16 NDM NDM NDM 1.55E+02

GWPP-172 NS NS NS NS
GWPP-18 1.06E+02 NDM 1.45E+02 1.65E+02
GWPP-19 NDM NDM 9.70E+01 NDM
GWPP-20 NDM NDM NDM 1.06E+02

GWPP-20a3 NDM NDM 1.09E+02 9.30E+01

NS: Not Sampled

Notes NDM: No Deteptfable Measurement - Less than Minimal
Detectable Activity
DRY: No Water in Well Casing

" GWPP-5a is a duplicate of GWPP-5.
2 GWPP-17 not sampled due to dry well.
3 GWPP-20a is a duplicate of GWPP-20.
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Attachment 3, NEI-07-07 Onsite Radiological Groundwater Monitoring Program

Notes:

- GWPP-12R was damaged by construction activities in Y
2021 and was abandoned in May 2022.

- GWPP-12 was abandoned in March 2020 due to conflicts 3
with construction plan.

- GWPP-12F was installed in May 2022.

- GWPP-17 has been dry since installation in December 2016. |
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Figure 5, Vogtle Electric Generating Plant Units 3&4 GWPP Monitoring Network
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Attachment 4, ERRATA of Previous Reports

2024 ARERR ERRATA

1. An administrative error caused the report year to state 2023. The report year
should have been stated as 2024.

2. An administrative error occurred in which the radioactive effluent tracking
program was not updated with all available monthly and quarterly composite
data before the 2024 ARERR was finalized, resulting in the report being
published without the full set of results. (CR11209197

3. A complete review of the text and data tables were made. The incorrect values
are lined out (e.g. 3:40E-08) and the revised number inserted in Red (e.g.
4.16E-08).

4.  The following pages were revised.
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20 EXECUTIVE SUMMARY

‘fagtlz Electnc Generating Flant 3&4 WEGP 284} Radiological Efluent Control (REC)
Program was esiablished to limi the quantities of radioactive matenal that may be
releasaed based on calculated radigtion doses or dose rates. Ciose to Mambers of the
Public due to radinactive materials relzased from the plant is limited by Appendiz | of
10 CFR 50 and by 40 CFR 180, Operational doses to the public during 2024 wers
calculated to b very small compared to the limits required by regulstion snd
compared to other sources of radiation dose and pose no health hazard.

In 2024 Dose sssessrments showsed the eriticsl receptor for Vioglle Units 3 and 4 was
the Max Site Boundary [ Child due fo the liguid pathway. The madmum annual Total
Body dose from Units 3 and 4 were 2.37TE-02 mrem and 3.17E-02 mirem,
respectively. These doses were a small fraction (0.79% and 1.08%) of the 10 CFR
50, Appende: | Bmit of 3 mrem per year per unit. The maximum anneal Organ dosses
from Units 3 snd 4 wers 6 41E-02 mrem fo the Child'Bone and 3. 21E-02 mrem to the
ChildLiver, respectively. Thess doses were 3 small frachon (0.64% and 0.32%) of the
10 CFR 50, Append: | Bmit of 10 mrem per year per unit.

In 2024 Dose assessments showed the critical recaptor for Vogtle Units 3 and 4 was
the Max Site Boundary [ Tesnager due to inhalation pathway. The maximum annusl
iJrgan doses from Units 3 and 4 were 1 .44E-02 mrem and &.19E-03 mrzm,
respectively. These doses were a small fraction (0.10% and 0.08%) of the 10 CFR
50, Appendc: | Bmit of 15 mrem per year per unit.

In addition to monitoring radicactive effluents, VEGF 324 has a Radiological
Envirgnmental Monitaring Pragram (REMP) that maonitors for levsls of radiation snd
radicaciive materials in the local ervironment. Data from the REMP is published in
the Annusl Radiclogics! Ervironmentsl Opersting Report (AREDR).
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Annual Radioactive Effluent Release Report | YEAR: 2024 |

| Plant: Vogtle Electric Generating Plant 354

Page T of 44

Company: Southern Nuclear

22 Comparison to Regulatory Limits
Ciurimg 2024 all Fquid and gaseous radicactive efluents from Yogtle Electnc
Fenerating Plant 384 were well below regulatory mits, a5 summanzed in Table 1,
Table 2, and Takle 3.
Table 1, Alvin W. Viogtle Generating Plant {Unit 2} Dose Surmmary’
Guarter 1 Guarter 2 | Guarter 2 | GQuarter 4 Annual
Liquid Efflusnis
Limit 1.3 mrem 1.3 mirem 1.3 mirem 1.3 mrem 3 mrem
Total Body Dose 2ATE03 A 0E03 T.h3IE03 164E03 147ES
{mram)* 3.68E-03 1.0GE-D 1.65E-03 2.3TE-O2Z
%% of Limit pH = 0.0z P p
Limit 3 mirem 3 Mmirem & mram 3 mirem 10 mirerm
Macdrnum Crgan Dose 1.R4EDD 132E03 2ETE-IG 240D e el ] =N
{mrzm)” 2. 85E-02 8.03E03 1.80E-0 G.41E-02
%% of Limit e == 0.8 P S
Gasepus Efffuents

Limit 2 mrad 2 mrad 2 mrad 2 mirad 10 mrad
Gamma Air Doss 8. 50E-04 J46E03 2 BEE-D4 2 B3E-03 T.E5E-02
{mrad) *
% of Limit 0.01% 0.058 000G 0050 0ovy
Limit 10 mirad 10 mrad 10 mrad 10 mirad 20 mrad
Beta Air Dose (mrad)’ 3. 3I0E-04 1. 30E-03 1.17E-04 1.07E-03 2.82E-03
%= of Limit 0003 0.013 0.001 0011 0014
Limit 7.3 mrem 7.3 mrem 7.3 mrem 7.3 mrem 13 mirern
Mzearmum Organ Dose 1.04E-02 108E00 LE0ELE ZRAF 1= ) L =i
{mram)" 3.08E03 8_BEE-05 g EDE-04 1. 44E-02
% of Limit 0138 0.041 0.001 E..g:lg- ?,Eg.g

Table 1 is maant fo demonstrate 10 CFR Part 50, Appendo | Limits. B dess not include dose from C-14.
“ bdax. Ind. Liguid J Chld

bax. Ind. Liquid J Child, B
* Site Boundary Al Age Groups
“ Site Boundary [ Al Age Groups
¥ Max Site Boundary | Teenager, Lung
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Table 2, Alvin W. Vogtle Generating Plant (Unit 4} Cose Summary’

Garter 1 Garter 2 Garter 3 Guarter 4 Annual
Liquid Effluents
Limnit 1.5 mrem 1.5 mrem 1.5 mrem 1.5 mrem 3 mrem
Total Body Dose Y M 0.00E00 | 1.08E-10 | 1.08E-10
{mrem)® 144604 | 127603 | oseE0d | ZemEoz | 3aTE-02
* of Limit 0.010 0.084 0.068 1.651 1.055
Limit 3 mirem 3 mirefm 3 mrem 3 mirem 10 mirem
Madmum Organ Dos= | A N 00000 | 10BE-10 | 108610
frm— 144604 | 141603 | 10003 | ZesEoz | 32iE02
s of Limit 0.003 0.028 0.020 0.501 0.221
(Gaseous Effluent=s

Limnit 3 mrad 3 mrad 3 mrad 3 mrad 10 mirad
Zamma &ir Doss Bl Bl JIEF BlA 2171}
(mrad) S5E1E03 | 124604 | 224p05 | 188E04 | 504E03
N NIA NIA NI NIA NA
e of Limit 0.112 0.002 < 0.0 0.004 0.050
Limnit 10 mrad 10 mrad 10 mrad 10 mrad 20 mrad
Batz AirDose(mrad) | 5pacps | 437505 | 7ooE0e | estEos | 2isE0m
N NIA NIA NI NIA NA
*a of Limit 0.020 < 0.001 < 0,00 0.001 0.011
Limnit 7.5 mrem 7.5 mrem 7.5 mrem 7.5 mrem 13 mrem
Madmum Organ Dose | M N I13E05 | 132503 | 4.35E03
fm— 362603 | 358E03 | sEaE0d | 13EQ 5 10E-03
e of Limit 0.048 0.048 0.012 0,002 0.055

Table 2 is meant o demonstrate 10 CFR Part 50, Appendix | Lenits. 1t dess ot include dose from C-14.

< bax. Ind. Liquid / Chld

M. Ind. Liquid [/ Child, Tessoid | iver
! Max Sita Boundary / Tesnager, Lung
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Table 3, Total Annual Offsite-Dose Comparnison to Regulatory Limits for VEGF 1-4

TWhole dody TFyroed Wax Urgan
Limit 25 miremi 73 mrem 5 mirem
Gaseous
Unit 1 Moble Gas T20E04 TE0E04 TE0E04
Unit 1 Pariiculates and lodine EaTED4 EETED4 EETED4
Onit 1512 160507 1A0E02 B 45E07
Onit 2 Noble Gas 7 15E-05 3.21E-05 3.21E-05
Unit 2 Particulates and lodine 3.05E-04 ¥.04E04 T04E04
Onit 2 C-12 1.60E-02 1.60E02 B 45E-02
Onit 3 Noble Gas TOTED3 1.08E-02 1.08E-02
Unit 3 Pariculstes and lodine 1.36E-02 .|'4| 4| EE_DEEE 1.36E-02
Oni 2 C12 EEOEDS 550603 TA0E02
Unit 4 Noble Gas 5.B5E-03 B.35E-03 B.35E-03
Unit 4 Particulates and lodine 5. 10E-03 8 10E-03 5 10E-03
Onit 4 G128 5.77E-03 5 77E03 3.07E02
To0EDS EEEE02 FIECIT]
Total Gaseous 8 22E-02 8 03E-02 7 B5E-01
Liguid
Jnit 1 T OOEDZ T E5E02 T94E02
Onit 2 1.30E-02 1.05E-02 1.53E02
it TATEDS 125602 ERT ]
2 ATED2 3 DOE-02 & 41E-02
o EIIE03 EETE03 ETIE03
3 17E-02 3 12E-02 391 E-02
— EAEELZ EAAC0Z T06E02
Total Liquid 5.80E-02 5 71E-02 | 44E-D1
Direct Shine® i 7 7
Nearby Faciliies’ 018 018 018
e TOEE FEFISGT]
Total Dose 3 41E-D1 3 38E-01 5 S0E-01
— 133E.00 FUTISE] TE2Ee00
* of Limit 1 3BE00 4 43E-01 2 3RE 00

Table 3 is & summation of 8l Unes o show complance with 40 CFR Part 1560 Lirmits
* Bagead on data from the REMP, direct radiation at the sile boundary is indistingushasble from background a the
plant pammeter

Savannah River Sie 2023 Ervironmental Report Summiary
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3.0 SUPPFLEMENTAL INFORMATION
a1 Gaseous Batch Releases
511 VEGP 3&4 Unit 3
Unitz | Quarter | Quarter | Quarter | Quarter | Annual
1 Z2 5 4
1. Mumbier of Babch Releases 49 44 G :2 f:ljf
2. Talal duration of balch relegses minules | Q. T3E+0E | 3.B8E+0E | 9 I3E+0d B OSE«DE | 1 DIED5
1. Maxrmum batch relesss duration |minules | 6.38E+0G | 2 47E+03 | 5.22E+0G | 1.02E+0d | 1 (2E+4d
4. Aerage balch relegss duratian minules | 1.29E+02| 8.42E+01 | 1.37E+2 | BAE+DA 5.0EE 2
5. Minimum babch relEase duration it
’ 1E+D | 4 MIE+ | & 00E+D] | 5 A00E+D | 1 .0E+{
£1.2 VEGP 384 Unit 4
Units | Quartar | Quarter | Quartar | Guarter | Annual
1 Z2 5 4
1. Mumbier of Batch Releases 17 a1 31 &8 117
2. Talal duration of balch ralegses mirules | S5.35E+02 | 1.08E+M | 5. T1E+02 | 2. Z3E+0G | 1.J9E+04
1. Mawrmum batch relesss durabion |minules | 261E+02 | 5.35E+03 | 4 E+01 | 1.32E+(0E | 3.35E+0G
4. Mverage balch relesss duratian minutes | 5. 15E+01 | 342E+02] 1.73E+01 | 6.19E+01 | 1.19E+{2
5. Birimurn batch releass duation mirutes | 200E+00] G 00E+D0 [ 1.00E+00 | 5 .00E+00 | 1 MdE ]
3.2 Liguid Batch Releases
521  NWEGP 3&4 Unit 3
Units | Quarter | Quarber | Quarbar | Guarter | Lnnual
1 2 3 4
1. Mumber of Batch Releases a1 15 P! 54 170
2. Talal duration of balch ralegses miruies | 1.580E+0d | 5.08E+03 | 2.73E+0d | 2 11 E=d | 7.05E+D4
1. Mawrmum batch relesss durabion |minules | 1.468E+0G | 5 47E+02 | 1.07E+0G | 9.57E+02 | 1 46E+0d
4, fAverage balch rebeaos duration minubes | 4 BSE+0Z | 5.37E+«2 | 5. 00E+{2 | 4 FRE+D2| 4 15E+02
5. Minimum babch relEase duration mirdtes | 2 61E«02 | Z E0E+02 | F.00E+I] | 2 66E«02 | T.0IE+[]
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Attachrment 1, ARERR Release Summary Tables [RG-1.21 Tables)

10 GASEOUS EFFLUENTS

Table 5. Gaseous Effluents Summation of All Releases (Vogtle Unit 2)°

AT oarer Jiarer e E=. lotal
A, Fission & Activation Gases Linit i 2 5 4 Annual Ermror %
1. labsl Helsse L] b AgE-l ZapkEsH) [ Lan0E-ANT | Z0TE+H O, s8] i
2. Mverage ralease rale jor the piCiises T H2EAE A13EAT | AAEADZ | 253E-01 | 1sEEA
prericad
4. Fercent af Limat i
B. Ioding and Halogana
1. Tatal Helsase il ] =i T EadE-OE | LAESDS | 10VE-DZ [ 1UBEALZ ab
2. Awerage release rale for the pises|  EXIEG BabE-IE | 4 20E-G | 1.35-03 | 343E-4
pericad
4. Percent af Limat b
C. Parflculates
1. Tofal Belease il =] = SUDE-DS | BA4EADS | 10E-04 | Z41E-4049 54
2. Aiearage relesse raba for he piCiises EA3EAIE Z55EA0E | ESSEAE | 1.27E-0E | FEtEAE
prericad
4. Farcentof Limit i
D, Tritham
1. Tatal Kelagse il B 2SE#1 24001 TA2EAN | 1aieanl [ 1 0pE+]2 20

1.GEE+OD
2. Average release rale for the piCiises 1a5E+1 A0ZE&MN | 1T HEE-DY | s—diSlll | T4TE#
pericad 2 08E-01
4. Percent of Limt 4
E. Groes aAlpha
1. Total Eelease il frEEI=Filr Al = - i B FiT =T ab
o 5 ;

123606 | 181E08 | TROEAT [ B4EAT | 4 irE0e
2. fwerage release rabe far the piCiises I =1 =14 T i T =il 8 B4E-OR [T ] =T
period 1.56E-DT 205E-07 | 9.83E-D8 1.3ZE07
4. Papsanlof Lmit i
F. Carbon-14
1. Tatal Release il 2 2aE+{0 Z2bEsl | ZA6E#I0 | 22eE+00 | SZE+]
2. Average release rale for the piCiises ZH7E-N 2E7EA0T | ZH4EDT | 2 8d4E-01 | ZaEEAT
pericad
4. Percent of Limt o

" % of lirmit is on Takble 1, Alvin W Vogtle Generating Plant (Unit 3) Dose Summary
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Attachment 1, ARERR Release Summary Tables (RG-1.21 Tables)

Table 6, Gaseous Effluents — Ground Level Release Batch Mode (Vogtle Unit 3)

H.;ﬁ::::.f::;je Lnit {usarter 1 {lugarier 2 (lusarier 3 {usarier 4 Tkl for year
Fizgion Gases | |
fir=41 Ci 5.97E-01 Z12E+00 1.81E-01 1.82E#00] 4 TZE+D0
Kr-85m Ci MDD 1.51E-02 MDD MWD 1.51E-02
K135 Ci 1.12E-0d4 1.61E-01 689 E-0 1.85E-01 4 25E-01
X135 Ci B.O4E-0d 1.64E-1 4 B2E-{3 2.B4E-d 1 89E-01
Tota for Panad | Ci 5.89E-1 2AGE+0 2.55E-1 2.ME+DD BA3E+DO
odnes |||
=131 Ci L T.B7E- L MWD TATE-09
I-133 Ci WD 1.17E-D4E WD MWD 1.17E-08E
Tolal for Panad | Ci MWD 1.56E-04E MWD WD 1. 96E-05
Particulaies | "
Mene Ci MDD KD MDD D D
Total for Panad | Ci MDD KD MDD D D
Tritiuen |
H-3 Ci 5.36E-01 4 B2E-02 1.32E-011 -1-5-354-1- ?-555-'-'!-1-
1.64E-11 BEA1E-I1
Grass Algha |
Mlpha Ci | MDD | 9.36E-11 | MDD | MWD " =:26E-11
Carbon-14 |
Z-14 Ci || s, | Rl | s, | Pl If i
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Attachment 1, ARERR Release Summary Tables (RG-1.21 Tables)

Table 7, Gaseous Effluents — Ground Level Release Continuous Mode (Vogtle Unit 3)

Hﬂ::;f::;k Uit {lusarter 1 {lusarier 2 {lusarier 3 {lusarier 4 Tatal for pear
Fission Gases | |
Mone Ci MDD WD WD WD MO
Totad for Penod | Ci WD WD WD WD D
odnes |||
=131 Ci 2.13E-D05 3. M5E-05 1.TGE-D5 1.36E-04 209E-04
I-132 i WD hD hD 1.06E-02 1.06E-02
I-133 Ci 2.B5SE-D5 3.FHE-05 1.58E-DE 8.31E-Dd B84 EA05
Total for Penod | Ci 4 GHE-D5 G .64E-05 3.4E-D5 1.07E-02 1.08E-02
Particulates | "
Cr-81 Ci MDD WD WD 210E-05 210E405
Fe-59 Ci WD WD WD 3. MGE-DG 3. 16EAQG
a-38 Ci 5.0GE-D5 2.00E-05 6.82E-05 4 B7E-05 1.86E-04
Ca-80 Ci MDD WD WD 2.00E-DE 200E-06
Zr-95 i WD hD hD 1.04E-05 1.04E-05
Mb-95 Ci MDD WD 1.22E-DE 1.58E-05 1.71E-05
Totad $ar Period | 0 5.0GE-D5 ?ﬁ:ﬂf‘f .84 E-05 1.01E-D4 241E-04
Tritim |
H-3 Ci || 8ATEsDT | ZATEsSD1 | D |  1.80Es00 ||  1OFEs02
Grass Agha |
Alpka Ci 9-1-1-545'3 m-’f': T..E-D7 5.43E-07 3—1-9-5-:}3
1.Z3E-Id 1.61E-Dd 4 1TE=0G
Carban-14 |
C-14 ci || Mk | i | i | i | A
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Attachment 1, ARERR Release Summary Tables (RG-1.21 Tables)

Table & Gaseous Effluents Summation of All Releases (Vogtle Unit 4)°

LA rer B NETHo LLErier BITETR Oy E=l. 1ol
A Fission & Achvation Gases Linit 1 2 5 4 fArnual Error %
1. lakal Hejegse 4] SElE+*[x] T aZE=- TalE-] T TGE-0T SBElEsx] s e
2. dhverage release rate for the penod |wCiges | 4.59E-01 | SLeZE-0G | 1.76E-0d | 1.46E-0¢ | 1.21E-IN
4. Fercent alf Limat b
B. lodine and Halogana
1. Tatal Halagse [ ML [F 1] (18] ML ML <13
2. Average release rate lor the penod piCiises Tkl A N Tk Tkl
4. Percent of Limit h
C. Parilculates
1. Tefal Belease il [T ] 1.26E-lg [ B [T ] 1.26E-l oF |
TAZE-O7 | 2.02E-06
2. Aoearags release rabe for the penod piiises Tl 1.65E-D N BUa WL
O.34E-0dE | 68.40E-0E
4. Pargerof Limit h
D, Tritlum
1. Tatal Halsgse il 2E0E#DT | 2esE+lT | srealyl | Jattsaln) | Bduleali] 20
B.B0E+D] | 1.06E+0] | 6.584E+D1
2. Ayerage releace rale lor the penod piiises Sesksl] | ZedE+D] | g0 | el | SLoEalul
B.ESE-01 | 1.31E-M AOFE+0
4. Percent of Limit h
E. Groes Alpha
1. Total Helease [¥] 1 TRE-DG L T ] = pElOy | SEOELY | SERLG 1=
’ 5.B3E-DE | 7.50E-07 | 9.37E-07 | 7.20E-0&
2. fuserage release rata bar the panad piCiises drabl=ll | Sy | sl | S0 | Saek-Oi
2.2TE-07 | 4 BTE-DT | D44E-08 | 1.1BE-O7 | 2. M E-O7
4. Parcentof Limit b
F. Carbon-14
1. Tatal Releass = 190E+00 | 1.99E+00 | 1.99E+00 | 1.99E+00 | 7.95E+0D
2. Ayerage pelaase rale lor the penod | uCises | 253801 | 2.538-01 | 253801 | 2.538-01 | 2.53E-01
4. Percent of Limit b

" % of lirit is on Takble 2. Alvin W. Vogtle Generating Plant (Unit 4) Dose Summary
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Table 10, Gaseous Effluents — Ground Level Release Continuous Mode (Vogtle Unit 4)

Ra‘ﬂizliﬂgj& UInit Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total for year
Fission Gases
Hone i MWD MWD MO WD H/D
Total for Period | Ci WD WD WD WD KD
lodines
Hone i WD WD WD WD KD
Total for Period | Ci MO MO MO MO H/D
Parliculates
Co-55 i MO 1.25E-06 MO MO 1.28E-06
Sr-39 i WD WD WD T.42E-07 T42E-07
Total for Period | Ci WD 1.28E-06 NID T.:;EUT ;ﬁgﬁgg
Tritium
H-3 “ | 2esE 2-83E+01 6.88E+00 9.60E-01 6.50E+01
Gross Alpha
Alpha Ci 1.78E-06 4 30E-06 &.96E-07 7.80E-07 7.7T6E-DB
Carbon-14
C-14 Ci Mi& Mi& MI& Mia A
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2.0 LIGUID EFFLUENTS

Table 11, Liguid Effluents — Summation of All Releases (Vogtle Unit 3)°

Annual

- - , Quarter Quarter Quarter Quarter E=st Total

A, Fission & Activation Products Unit 1 2 3 4 Error %
1. Total Release Ci 2 35E-02 1 BSE-02 2 61E-02 4 G1E-D2 1.1TE-01 245
2. Average diluted concentration puCifmL | 3.40E-05 5 10E-08 1.57E-08 2 B9E_08 | 7 GIE.0B
3. Percent of Limit %%
B. Tritium
1. Total Releaze Ci 1.35E+02 0 79E+D1 2. T3E+02 | 2.99E+01 £ AEE+00 245
2. Average diuted concentraion  |uciimL | 16164 | 25594 | 109504 4 57e 05 | 123804
3. Percent of Limit %
C. Dizzolved & Entrained Gases
1. Total Release Ci 4 97E-03 | 4.92E-04 | 7A1ED3 | 1.87E-03 | 1.44E-02 30.
2. Average diluied concentration uCimL | 5.93E-09 { 1.82E-09 | 429E-09 | 1.17E-09 | 3.31E-09
3. Percent of Limit %%
D. Gross Alpha Activity
1. Total Release Ci MND ND MND MWD M 245
2. Awverage diluted concentration LiSimL His M i R D
3. Percent of Limit Yo
E. Volume of Waste Released (prior | oo | | 44406 | 5.94E+05 | 3.13E+06 | 2.63E+06 | 7.30E+06

to dilution)
F. %olume of Dilution Water Used ) SoaE+ls | 2 1EL08

During Peiod Liters 2 3TE+08 | 2 TOE+08 1.66E+09 | 1.58E+09 | 4 356E+09
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Table 12, Batch Mode Liguid Effluents (Vogtle Unit 3}

Radionuclide Unit Quarter Quarter Quarter Quarter Taotal for
Released 1 2 3 4 Year

Fission &
Activation Products
Be-7 Ci 1.01E-03 4 BEE-04 ND 7 46E-05 1.54E-03
Cr-51 Ci 2.7TE-04 4.56E-04 4.07E-0B 2.TRE-03 3.55E-03
Mn-54 Ci 1.37E-04 f.38E-05 5.85E-05 1.B0E-04 4 FOE-04
Fe-55 Ci 1.57E-02 3.66E-03 5.61E-03 §.25E-03 3.32E-02
Fe-58 Ci 5.7BE-04 3.13E-04 3.44E-04 7.31E-04 1.87E-03
Co-57 Ci ND f.10E-06 ND 3.B4E-05 4 FSE-DE
Co-58 Ci 8.18E-03 1.05E-02 1.66E-02 2 BGE-0Z f.18E-02
Co-80 Ci 2 B4E-04 2 Z0E-04 4 35E-04 1.53E-03 2 TOE-03
Mi-83 Ci 1. 5TE-02 ﬁgﬁ“ 5.08E-04 ﬁg&“ gﬁgﬁ
Zn-65 Ci 2 51E-04 f.36E-06 5.36E-06 ND 2 B3E-04
As-TH Ci WD N/D WD 3.43E-05 3.43E-05
Sr-88 Ci 8.75E-05 7.07E-05 ND ND 1.58E-04
Zr-g5 Ci 1.17E-04 1.14E-04 2 GOE-05 1.47E-03 1.73E-03
Mb-85 Ci 2 B5E-04 1.76-04 1.87E-04 2 41E-04 3.05E-03
Sn-113 Ci 5.41E-06 MWD MWD 2 DOE-05 2 BIE-05
Sn-11Tm Ci MWD WD MWD 2.30E-05 2_30E-05
Sh-124 Ci ) 2 B0E-05 3.18E-04 8.00E-05 4 27E-04
Sb-125 Ci ) MDD 1.05E-03 1.18E-04 1.17E-03
Te-132 Ci MDD ND N/D 2 40E-05 2 40E-05
<131 Ci 2. 30E-05 2. TRE-05 3.60E-05 5.01E-06 8.37E-0E
I-132 Ci M ND 5.87E-06 2 54E-05 3.13E-05
I-133 Ci 1.56E-06 MWD ND ND 1.56E-06
Cs-138 Ci MDD ND N/D 0.53E-05 0. 53E-05
La-140 Ci 0.86E-05 5.67E-06 8.05E-04 ND 8. 10E-04
Total for Period Ci 2 BEE-02 By 2 61E-02 e 1ATE-01
Tritiwm
H-3 Ci 1.35E402 BoiEes 3 TIE+02 2 BDE+01 i
Entrained Gases
Xe-133m Ci MWD N/D 3.36E-05 ND 3.36E-05
Xe-133 Ci 4 5TE-03 4 DZE-04 f.60E-03 1.85E-03 1.30E-02
Xe-135 Ci 0.47E-05 ND 3.88E-04 1.43E-05 4 DRE-D4
Total for Peried Ci 4 OTE-03 4 DZE-04 7.11E-03 1.57E-03 1 44E-02
Gross Alpha
. Alpha Ci N/D N/D ND ND N/D
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Table 14, Liquid Effluents — Summation of All Releases (Vogtle Unit 4) 7

e e ) = Annual
A. Fission & Activation Products unip | CQuarmer | Cusrer | Qusner ) Cusner St o
1. Totsl Release Gi WD | ooeens | 112803 | THE0e | 1.28E-02 | 2.45E+01
2. Average diuted concentration  (wCimL | WD | Fhe=os | FTER | BSR4 40e g
3. Percent of Limit &
B. Tritium
. - 1R40.00 [ 2382402
1. Total Relzazs Ci 5.04E+00 | 3.67E+01 | 3.04E+01 | S e | 5 apE o | 2-45E+01
] . 202204 [ 5.65E-04 | 2.57E-D4
Awerage diluted concentration wCimL | 2.62E-05 | 1.62E-04 7 03E-04 | 537604 | 2 61E-04
Parcant of Limit =
C. Dissohved & Entrained Gases
1. Total Releazs Ci 9.40E-06 | 1.83E-03 | 1.54E-D4 | 2 55E-D4 | 2. 25E-03 [ 3.00E+01
2. Awerage diluted concentration wCimlL | £.15E-11 3 126-00 | 704E-10 | 9.30E-10 | 2 456-00
3. Percant of Limit =
0. Gross Alpha Activity
1. Total Release Gi D R DU B ND | 2 458401
Average diluted concentration wGimL WD ND a EN;.IEHZI N WD
Parcant of Limit =
£ Volume of Viasts Released (pror | por. | 1322408 | 7.705+05 | 3.49E+05 | 4705405 | 2.02E+08
ta dilution)
F. Walume of Dilution Water Used Liters 227E400 | 2275403 | 1955402 | 2FIE402 | 1S40
Curing Period = 2 25E+03 | 2.25E+03 | 1.04E+D8 | 2.71E+08 | B15E+03

" Percent of limit is on Tablke 2, Alvin W_Vogtle Generating Plant (Unit 4} Dose Summary
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Table 15, Batch Mode Liquid Effluents (Vogtle Unit 4)

[Radicnuclide Unit Liuarter Liuarter Liuarter Liuarter Total Tor
Relegs=d 1 2 3 4 Year
Fission &

Activation Products

Be-7 Ci N/D 4 41E-04 1.35E-04 1. 23E-04 5.00E-04
Cr-51 Ci ND 3 4BE-03 3.73E-05 ND 3 50E-03
Mn-54 Ci ND 1 BBE-05 ND ND 1 BEE-05
Fe-55 Ci ND j'g'}E'“ 8.28E-05 1.38E-04 5‘%&:’3‘:
Fe-50 Ci ND 5.05E-04 ND ND 5.05E-04
Co-5E Ci ND 2 ETE-03 5.15E-04 1.45E-02 4 04E02
Co-80 Ci ND 110E-04 2 B4E-05 5.13E-04 B.50E-04
Ni-62 ci ND 1.22E-04 ND e s ==
Zna5 Ci ND ND 1 46E-05 1 6OE-04 1 B4E-04
£5-T6 Ci ND 713E-06 ND ND 713E06
5180 Ci ND 1 E1E-05 ND ND T
Zr-05 Ci ND 5.06E-04 B.83E-05 ND B.74E-04
Nb-85 Ci ND 3 54E-04 1 24E-04 B.4BE-05 5 42E-04
Sn-113 Ci ND 0.01E-06 ND ND 0.01E06
Sp-122 Ci ND 2 DBE-05 ND ND 2 DSE-05
Sn-117m Ci ND 4. 26E-05 ND ND 4 26E-05
Sb-124 Ci ND 3.06E-05 ND ND 3.06E-05
1131 Ci ND 4 42E-06 ND ND 4 42E06
05137 Ci N/D N/D ND B 1.63E-05
L=-140 Ci ND B.31E-05 1.33E-05 ND 7 B4E05
Total for Period Ci ND ﬁﬂ’é‘u 1.12E-03 ﬂg’éﬂ' 1.28E-02
Tritiwm

H3 Ci 5 D4E+00 3 6TE+D1 3.84E+01 ﬁgﬁ:ﬂg %’i‘g‘gﬁ
Entrained Gases

¥e-133 Ci 0.40E-06 1.62E-03 1.40E-04 2 41E-04 3 21E-03
¥e-135 Ci ND 1 T6E-05 1.30E-05 1.40E-05 4 55E05
Total for Period Ci 0. 40E-0E 1.83E-03 1. 64E-04 2.55E-04 2.25E-03
Gross Alpha

. Alphs Ci N/D N/D s NiD P
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