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1. Introduction
This Annual Radioactive Effluent Release Report (ARERR) is

submitted by Union Electric Co., dba Ameren Missouri, in

accordance with the requirements of 10 CFR 50.36a and 10

CFR 72.44(d)(3), Callaway Energy Center Technical

Specification 5.6.3, and HI-STORM UMAX Certificate of

Compliance Appendix A, Section 5.1.c. This report is for the

period January 1, 2025, to December 31, 2025.

The doses to the Member of the Public from ail liquid and

gaseous effluents discharged during the reporting period

were small fractions of the NRC and EPA regulatory limits and

the Radioactive Effluent Control limits in the Offsite Dose

Calculation Manual.

Abstract

The Annual Radioactive

Effluent Release Report

covers the operation of

the Callaway Energy

Center during the year

2025. The report

includes a summary of

the quantities of

radioactive liquid and

gaseous effluents and

solid waste released

from the unit. The

report also includes an

annual summary of

hourly meteorological

data collected during the

year and an assessment

of radiation dose to the

Member of the Public

from liquid and gaseous

effluents. 
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Radionuclide concentrations in liquid and gaseous effluents were obtained by

effluent sampling and radiological analysis in accordance with the requirements of

FSAR-SP/ODCM Radiological Effluent Control (REC) Table 16.11-1 and Table 16.11-4.

Gamma spectroscopy was the primary analysis technique used to determine the

radionuclide composition and concentration of liquid and gaseous effluents.

Composite samples were analyzed for the hard to detect nuclides by an independent

laboratory. Tritium and gross alpha were measured for both liquid and gaseous

effluents using liquid scintillation counting and gas flow proportional counting

techniques, respectively. The total radioactivity in effluent releases was determined

from the measured concentrations of each radionuclide present and the total

volume of effluents discharged.

2. Gaseous Effluents
The quantity of radioactive material released in gaseous effluents during the

reporting period is summarized in Table A-1. The quarterly and annual sums of all

radionuclides discharged in gaseous effluents are reported in Tables A-1A and A-1B.

All gaseous effluent releases are considered to be ground level.

The quantity of “4C released in gaseous effluents was calculated as described in EPRI

Technical Report 10211061.

There were no radioactive effluents from the Independent Spent Fuel Storage

Installation (ISFSI). The HI-STORM UMAX Canister Storage System does not create

any radioactive materials or have any radioactive waste treatment systems.

Specification 3.1.1, "Multi-Purpose Canister (MPC)", provides assurance that there

are no radioactive effluents from the ISFSI.2

3. Liquid Effluents
The quantity of radioactive material released in liquid effluents during the reporting

period is summarized in Table A-2. The quarterly and annual sums of all

radionuclides discharged in liquid effluents are reported in Table A-2A. All liquid
effluents were discharged in batch mode; there were no continuous liquid

+ Estimation of Carbon- 14 in Nuclear Power Plant Gaseous Effluents, Technical Report 1021106,
Electric Power Research Institute, December 2010.
? Certificate of Compliance No. 1040, Appendix A, Technical Specifications for the Hl STORM UMAX

Canister Storage System, Specification 5.1.
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discharges for the reporting period. Dilution by the Missouri River, in the form of

the near- field dilution factor, is utilized in the ODCM dose calculation methodology.

4. Solid Waste Storage and Shipments
The volume and activity of solid waste shipped for disposal is provided in Table A-3.

5. Dose Assessments

The annual evaluation of dose to the Member of the Public is calculated in

accordance with the methodology and parameters in the ODCM and is reported in

Tables A-4 and A-5.

5.1 Table A-4, Dose Assessments, 10 CFR 50, Appendix |

The dose assessments reported in Table A-4 were calculated using the methodology

and parameters in the ODCM and demonstrate compliance with 10 CFR 50,

Appendix |. The gamma air dose and beta air dose were calculated at the nearest

Site Boundary location with the highest value of X/Q, as described in the ODCM. The

maximum organ dose from gaseous effluents was calculated for the ingestion,

inhalation, and ground plane pathways at the location of the nearest resident with

the highest value of D/Q, as described in the ODCM. The organ dose does not

include the dose from “C, which is listed separately.

5.2 Table A-5, EPA 40 CFR 190 Individual in the Unrestricted Area

The dose assessments reported in Table A-5 are the doses to the Member of the

Public from activities within the Site Boundary plus the doses at the location of the

Nearest Residence. A large portion of the residual land of the Callaway Site is

managed by the State of Missouri Department of Conservation as the Reform

Wildlife Management Area. Pursuant to the guidance provided in Regulatory Guide

1.21, rev.2, the dose reported in Table A-5 is the sum of the dose from gaseous

effluents (at the Nearest Resident location and within the Site Boundary), plus the

dose contribution due to activities within the Site Boundary and the organ dose from

inhalation of 4C (at the Nearest Resident location and within the Site Boundary).
The dose assessments in Table A-5 demonstrate compliance with 10 CFR 20.1301(e)

and 40 CFR 190. 
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6. Supplemental Information

6.1 Abnormal Releases or Abnormal Discharges
There were no abnormal releases during the reporting period.

6.2 Non- routine Planned Discharges
There were no non-routine planned discharges during the reporting period.

6.3 Radioactive Waste Treatment System Changes
There were no major changes to the liquid or gaseous radwaste treatment system

during the reporting period.

6.4 Annual Land Use Census Changes
There were no changes identified in the locations for dose calculation. Changes in

sample locations identified in the Land Use Census are described in the Annual

Radioactive Environmental Operating Report.

6.5 Effluent Monitoring System Non-functionality
Effluent monitor GTRE21A/B, the Unit Vent Effluent monitor, was out of service for

more than 30 days for the year 2025. Per the Equipment Out of Service Log (EOSL),

entry 25176, this monitor was placed out of service November 7, 2025, and

remained out of service through the end of 2025. The issue with the monitor

involved failed hardware, that is obsolete and difficult to repair. The specific

component was shipped off-site to a third-party vendor for troubleshooting and

repairs. The monitor was returned to service on February 26, 2026. The

compensatory action of placing the Unit Vent on the sampling cart was in place for

the duration of the out-of-service period, including taking 11-hour noble gas

samples.

6.6 Offsite Dose Calculation Manual Changes
The Offsite Dose Calculation Manual consists of two documents: APA-ZZ-01003,

“Offsite Dose Calculation Manual” (contains Methodology and Parameters) and

FSAR-SP Chapter 16.11, “Offsite Dose Calculation Manual Radiological Effluent

Controls (RECs)”. There were no changes to APA-ZZ-01003 or FSAR 16.11 for 2025.

6.7 Process Control Program Changes
APA-ZZ-01011, “Process Control Program” was not revised during the 2025 reporting

period. The current revision is 018, effective 02/29/2024. [+ 
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6.8 Corrections to Previous Reports
Minor corrections are required for the Callaway Energy Center 2023 Annual

Radioactive Effluent Release Report submitted in 2024, and the Callaway Energy

Center 2022 Annual Radioactive Effluent Release Report submitted in 2023.

2023 Annual Report:

During review of the long-term meteorological dispersion parameters for calendar

years 2014 to 2023, anomalies with the wind speed data in 2023 were identified.

Subsequent review by the contract meteorologist determined the A channel 10-

meter wind speed/direction was reading an impossible number of calms at night

beginning in May through the beginning of December. As a result, some of the data

provided in the Annual Report for calendar year 2023 was inaccurate.

The input data was modified by the contract meteorologist using the wind

speed/direction data from the B channel 10-meter sensor and recalculating the

dispersion parameters. The resultant shift in the joint frequency distribution to

higher wind speeds resulted in lower dispersion parameters close to the site, as

would be expected based on the Gaussian plume model. All changes to the reported
doses are within an order of magnitude and remain well below the limits for each

category. The affected pages, in their entirety, are included as an attachment to the

ARERR.

Table A-4, Dose Assessments, 10 CFR 50, Appendix |, page 15:

The quarterly and yearly total dose values have decreased by a factor of ~ 4

for gamma and beta air dose and a factor of ~ 5 for the maximum organ

dose.

Table A-5, EPA 40 CFR 190 Individual in the Unrestricted Area, page 16:

The whole body and thyroid dose have decreased by a factor of ~ 4 and the

max other organ has decreased by a factor of ~ 3.

Appendix B, Meteorological Dispersion Parameters for the Reporting Period,

page 18:

For the nearest resident, the values of X/Q decreased by factors of

approximately 5, while the deposition rate (D/Q) decreased only slightly.
[= 
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For the site boundary, the sector with the highest D/Q shifted slightly from

SSE to SE. The values of X/Q decreased by factors of ~ 4, while the deposition

rate decreased only slightly.

Joint Frequency Distribution: Hours at Wind and Direction, pages 19-34:

The modified joint frequency distributions were determined using the B

channel 10-meter wind sensor indications rather than the faulty A channel

data.

See Appendix C1 for a copy of the affected pages.

2022 Annual Report:

A systemic error was identified in the determination of the Maximum Organ Yearly

Total dose reported in Table A-4 during the review of the 2025 ARERR. Specifically,

an error had been introduced in the past that resulted in the fourth quarter GI-LLI

organ dose, instead of the annual GI-LLI organ dose being used to determine the

highest annual organ dose. As a result, in some years an incorrect organ was used to

report the highest annual organ dose. Review of the annual reports since 2015

determined that the only impacted report was 2022.

Table A-4, Dose Assessments 10 CFR 50, Appendix I, page 15:

The original submittal incorrectly reported the annual organ dose to the liver,

which was 1.51 mrem. However, the maximum annual organ dose was for

the GI-LLI, with an annual dose of 3.60E-03 mrem.

See Appendix C2 for a copy of the affected page containing Table A-4 for 2022.

6.9 Other Information Related to Radioactive Effluents

Meteorological dispersion parameters, data recovery rate, and Joint Frequency

Tables for the monitoring period are attached as Appendix B 
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Appendix A

Tables of Quantities Released in Liquid and Gaseous Radioactive

Effluents and in Solid Radioactive Waste Shipments

Tables of Doses from the Discharge of Liquid and Gaseous

Radioactive Effluents 
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_Table A-1: Gaseous Effluents- Summation of All Releases
Summation Estimated

.
r uarter uarter arter .

of All Unit Quarte Q Q Qu
_

Total Uncertainty
Releases |

1 2 3 ¢ |
.

(%)?
.

Fission &

Activation Ci = —«~-7.07E-01 1.18E-03 2.97E-01 2.56E-01 1.26E+00 20

Gases JL. |
;

we

uCi/s 8.96E-02 1.49F-04 . 3.77E-02 3.25E-02 4.00E-02 |
i

Average
Release Rate

“Bromine
__

i

| | 4-756E-06 4.756E-06
ligdine

Average
Release Rate

—

% ofLimit N/A N/A

Particulates 2116-06 9.84606 ND* 1196-05
|

; Average
7 :

| Release Rate
ee

_% of Limit N/A N/A N/A N/A

-GrossAlpha —Ci_—s4.50E-07_—-2.18E-07 5.09E-07 1.58E-07 1.34E-06

3H
i

9.12E+00 2.896401 1.59E+01 1.16E+01_6.55E+01_

Average
-

' Release Rate

%ofLimit  % N/A N/A. N/A |N/A N/A
—

6.03607

|
1.51E-07

.

2.67E-07 1.25€-06 , N/A 3.79E-07

uCi/s 1.16E+00 | 3.67E+00 2.02E+00 1.47£+00 2.08E+00
|

Mc4 "Ci -2.18E+00 —-2.18E+00 | 2.18400 2.18E+00 8.70E+00

*ND means measurements were performed but no activity was detected.

3 Safety Analysis calculation 87-063-00, January 6, 1988

414C activity is estimated based on EPRI report TR-1021106, Estimation of 14C in Nuclear Power Plant

Effluents, December 2010.
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|
Table A-1A: Gaseous Effluents- Ground Level Release- Batch Mode _|
Fission&
Activation Units

| Gases
—— ae

“Ar Ci 6.815E-02
=

ND*  . 3.825E-02 2.839E-02 1.348E-01 |
kr | Ci 8.504E-05  4.304E-04 | ND* 5.052E-05  5.659E-04__

131MXF Ci ND*  —7.887E-05 ND* ND* | 7.887E-05

—  BXE 1G __| _ND*
_

6677-04 ND*__ 1.730E-04  8.407E-04_
lodines &

.
Quarter Quarter Quarter - Quarter  Totalfor.

Units
Halogens | 1 : 2 ; 3 4

.
the year_

Quarter Quarter Quarter | Quarter | Total for

1 an 2 3 4 the year

, |
Ci

J
ND* ND* ND* ND* ND*

Quarter Quarter Quarter Quarter Total for
1 2

,
3 | 4 . the year

ND* ND* ND*Ci

3
ron Prom ma ae

am ne

wm| Hi | ci 9.197E 02 ND
. _

8.083E-02, (6.281E-02- 2.356E-01

Ci

Particulates Units

L Le.

Gross a ND* ND* ‘ND*
=; ND*

| 4c Ci —«2.25E-02 —2.25E-02 -2.25E-02 | 2.25E-02

*ND means measurements were performed but no activity was detected. 
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Table A-1B: Gaseous Effluents - Ground Level Release - Continuous

Mode
a

Fission &

Activation .
Units

Gases | |

‘tAr
i

6.387E-01 : ND* 2.589E-01

1 2 3

lodines & Quarter Quarter Quarter

|

;

Uni
Halogens

nits
1

_

3
|on

82pB¢ Ci ND*

. Quarter Quarter Quarter
Particulates Units

1 2 3

i

s4min (Ci

ND*
_

2.029E-06
. . ' i

58C9
i

| ND* 7.809E-06
ana —-.

5°Co
|

4.2546-06  ND*

°5Nb Cc 8.519E-07 —p#

|

14C Ci 2.1SE+00 . 2.15E+00 — 2.15E+00
|

*ND means measurements were performed but no activity was detected.

4

2.278E-01

Quarter

4

4.756E-06

Quarter

4

ND*

ND*

ND*

ND*

2.15E+00

Quarter Quarter Quarter Quarter Total for

the year ,

1.125E+00

Total for

the year ,

4.756E-06 |
—

Total for

_

the year
—

2.029E-06

7.809E-06

1.254E-06

8.519E-07

“3H
"

 9.032E+00 . 2.891E+01 . 1.583E+01 . 1.151E+01 . 6.528E+01|
— wees ‘ ; : '

;

Gross a
co

i

4.499E-07 2.180E-07 | 5.088E-07 1.584E-07 —_1.335£-06Seann =<
—-8.61E+00_ 
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Table A-2: Liquid Effluents- SummationofAll Releases
a

Summation of | Estimated

All Liquid Unit Quarter 1 Quarter 2 Quarter 3
,

Quarter 4 Total Uncertainty
Releases

. . \
(%)°

Fission and

Activation Ci 1.00E-02 8.17E-03 1.93E-02 1.87E-03

Products® 1
.

-

Avg Diluted
.

.

uCi/m!) 3.46E-08 | °° 7608
Conc i

_

% of Limit
|

N/A N/A

3H
|

ci | 7.916+02
| Avg Diluted

.

Conc
uCi/m| 2.73E-03 1.82E-03

|
4.18E-04 6.16E-04 1.44E-03

% of Limit % N/A N/A. SONJA
|

CON/ACOdONAM
Dissolved&
Entrained . Ci 2.05€-05 , ND* ND* 2.05E-05

Gases | :

_ |“Avg Diluted
.

;

9
_

ci/ml - 1.40E-10 -

: 2.24€-11

, Cone | ar -f ;

% of Limit | %
N | _

N/A
' Gross a Ci 1816-04 + 2.97E-04| 1.25£-04 | 3.096-05 |

6.346-04
Avg Diluted
Conc

Vol Liquid |
= — : —.---

uCi/ml l 6.23E-10 2.03E-09 7.88E-10 9.62E-11 6.92E-10
—

Effluent’ | Liters 9-256 +06 3.68E+06
_

4-995+06 __9-14E+06 2.31E+7
_

Dilution

|Volume®
| ; a” ;

_

Avg river flow? __m/s | 1.08E+03  2.78E+03 .
2.11E+03 1.11E+03 | 1.77403

Time period for
hrs

|
releases L_ _1.931E+02 | 9.360E+01 ,

1.045E+02 2.009E+02, 5.92E+02
—

Liters
_

2,84€+08 1.43£+08 1.54E+08 3.12E+08  8.93E+08

*ND means measurements were performed but no activity was detected.

5 Safety Analysis calculation 87-063-00, January 6, 1988
® Excludes 37H, noble gases, and gross alpha.
?

Primary system liquid effluent plus secondary liquid effluent, prior to dilution.
3 Does not include Missouri River dilution.
°

Average Missouri River flow for the year at the Hermann, MO monitoring station as reported by the

USGS.
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| Table A-2A: Liquid Effluents- Batch Mode
Fission &

- Activation

|

Products
51Cr

4Min

55Fe

58C9

59Co

63Nj

357r

Nb
:

110m Ag

1245

125Sh

1265p
132T a

137C6

138C5

Total
Dissolved &

Entrained Gases

133Ya

Total

Quarter
_

Units
1

Ci

|
ND*

Cc S.25E-05

Cc ND*

ci | 8.76E-06

C 4.82E-03

Ci | 2.90E-03_
Cc ND*

Cc ND*

C ND*

C ND*

ND*

ND* |
1.08E-05

: ND*

co

:
uarter

Units
Q

|
Na
ND*

Ci

Ci

3H

Gross a

_

_

1006-02

Quarter

2

8.70E-04
4.69E-05

ND*

1.45E-03

2.46E-03

2.18E-03

5.68E-05

7.77E-05
6.38E-06
3.99E-05

ND*

5.06E-06

ND*

8.17E-03

Quarter

2

2.05E-05

2.05E-05

Quarter

3

2.57E-04
1.65E-04

3.28E-03

2.80E-03
|

5.39E-03

2.33£-03

__8.85E-05
2.29E-04

ND*

3.53E-04
2.23E-03 |9.63E-04

_

4.38E-03

[ ND*

.

ND*
L.

5.96E-05

ND*

__1.93E-02
Quarter

3

[Noe
ND*

|
Quarter Total for the

4 year

1.13E-03 |
2.65E-04

|

j__3.28E-03
4.62E-03

1.37£-02

7.41E-03
_,

_

1456-04

.

[ 3.07E-04
6.38E-06 |
3.93E-04

7.99E-03

ND*

ND*

ND*
* 3.50E-04

1.02E-03

ND*

| 4.23E-04

L.
ND*

ND* i
| 7.35E-05 |

ND*

| 1.87E-03
Quarter

Loa |.
_

ND*

ND*

ND*

1.49E-04

ND*

| 3-94-02
7

Total for the

year

2.05E-05

2.05E-05
«Ci «7.91402 +2.68E+02 | 6.63E+01 1.98E+02 —1.32E+03

i Ci | 1.816-04 | 2.97€-04 1.25E-04 [| 3.09E-05 | _6.346-04
5

*ND means measurements were performed but no activity was detected. 
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| rable A-3: Low-Level Waste Shipped for 2025
_

Resins, Filters, And Evaporator Bottoms

Waste Class Curies Shipped |

;
ft m*

3.19E+01 2.40E+00

9.00E+01 2.55E+00
I

1.14E+02

C 0.00£+00 0.00E+00 0.00E+00

[Unclassified o.o0600 = | 0.0000 | 0.00E+00

All 1.22E+03 3.45E+01
|

,

1.16€+02

‘Major Nuclides for the Above Table: H-3, C-14, Mn-54, Fe-55, Co-58, Co-60, Ni-59, Ni-63, Zn-65, Sr-90, Tc-99,

bo-125, 1-129, Cs-137, Pu-238, Pu-240, Pu-241, Am-241, Cm-242, Cm-243, Cm-244

Dry Active Waste (DAW)

Volume [
Waste Class ft? m?

Curies Shipped

A 7.50E+03 | 2.126402 3,86E-02

[8 0.00500 0.00E+00 0.00E+00

C 0.00E+00 0.00E+00 0.00E+00

Unclassified 0.00E+00 0.00E+00 L_ 0.00+00°
F

All [ 7.50E+03 2.12E+02
~~

3.86E-02

Major Nuclides for the Above Table: H-3, C-14, Cr-51, Mn-54, Fe-55, Co-58, Co-60, Ni-63, Sr-90, Zr-95, Nb-94,

Nb-95, Tc-99, Sb-125, I-129, Cs-137, Pu-238, Pu-239, Pu-240, Pu-241, Am-241, Cm-242, Cm-243, Cm-244

| Irradiated Components
_—.

1
-

Volume [
Waste Ciass Curies Shipped

fe m

[A
,

0.00E+00
-

0.00E+00 0.00E+00

B 0.00E+00 0.00E+00 0.00E+00

[_c ——0.00E+00  0.00E+00 0.00E+00

Unclassified ~~ 0.00E+00 0.00E+00__ ; 0,00E+00
0.00E+00 0.00E+00 0.00E+00| All

Major Nuclides for the Above Table: N/A [| 
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Table A-3: Low-Level Waste for 2025 (continued)

Other Waste

| Waste Class
Volume

0.00E+00

0.00E+00

Unclassified : 0.00E+00

All 0.00E+00

Major Nuclides for the Above Table: N/A

fe
| | -0.00E+00

L

_A
|e

Cc

in?

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Curies Shipped

0.00E+00

0.00E+00

0.00E+00
“”

0.00E+00

0.00E+00

Sum Of All Low-Level Waste Shipped From Site

Volume
Waste Class

ft

[A
"

8.63E+03

B 9.00E+01

C 0.00£+00

Unclassified 0.00E+00

All
)

8.72E+03

-

2.44E+02

2.55E+00

0.00E+00
0.00E+00

"-2.47E+02

|

_l

_
Curies Shipped

2.44E+00
"

1.146402

0.00E+00

0.00E+00

1.16E+02
—

“Major Nuclides for the Above Table: H-3, C-14, Cr-51, Mn-54, Fe-55, Co-58, Co-60, Ni-59, Ni-63, Zn-

65, Sr-90, Zr-95, Nb-94, Nb-95, Tc-99, Sb-125, 1-129, Cs-137, Pu-238, Pu-239, Pu-240, Pu-241, Am-241,.

om-242, Cm-243, Cm-244

SOLIDIFICATION AGENT

None used.

IRRADIATED FUEL SHIPMENTS (Disposition)

There were no shipments of irradiated fuel during the reporting period. 
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|
Table A-4: Dose Assessments, 10 CFR 50, AppendixI

Quarter Quarter Quarter Quarter Yearly

—

i
. —s

total
Liquid Effluent Dose Limit,
Total Body (mrem)

_ ee

Total Body Dose (mrem) _1.40E-03  4.70E-04 = 3.08E-04 4.91E-04_, 2.64£-03

% Limit ; 0.09% | 0.038% . 0.02% 0.03% | 0.09%

Liquid Effluent Dose Limit,
_

5 F ; 5

-

io
Maximum Organ (mrem)

-

| ;
Maximum OrganDose (mrem) 1.52E-03 1.38E-03 —_2.92E-03 | s.e1e-04 ;_6.10E-03
% Limit

|

0.03%
.

0.03% | 0.06% 0.01% 0.06%
Gaseous Effluent Dose Limit,

_ a

Gamma Air (mrad)
a

:
_

Gamma Air Dose (mrad) 3.65E-04 [ 1.42E-08 | 1.53E-04 1.32E-04 . 6516-04 |
% Limit

: ,

0.01% | 0.00%
|

0.00%
|

0.00% 0.01%

Gaseous Effluent Dose Limit,

_Beta Air (mrad)
-

BetaAir Dose (mrad)_ 1.29E-04 9.04E-08  5.41E-05 | 4.67E-05 2.30E-04

,

% Limit
. . |

0.00% [0.00%
—

0.00% 0.00%, 0.00%

Gaseous Effluent Dose Limit
; ;

Maximum Organ (mrem) | J i
9 a ae 1

|

Maximum organ dose(mrem) _3.72£-03 _9.96E-03 5.02E-03
_

3.65E-03 ,2.07E-02e Limit "9.05% 0.13%
=

0.07% 0.05% 0.14% |
4C Maximum organ dose

| (mrem)”*

1.5 15
|)

15 3

|

LL

5 5 5 5 10

10 10

|
10 10

;

20

2.72E-03 2.72E-03 2.72E-03 2.72E-03 1.09E-02

19 Iodine, 3H, and particulates with greater than an 8 day haif- life.
11 Not included in above totals
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| Table A-5: EPA 40 CFR 190 Individual in the Unrestricted Area

Whole Body | Thyroid
_

Max Other Organ
Dose Limit 25 mrem 75 mrem

;

25 mrem

Dose 2.38E-02 2.38E-02 3.35E-02

% Limit 0.10% 0.03% 0.13% 
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Appendix B

Meteorological Dispersion Parameters and Joint Frequency Tables;
Totals of Hours at Each Wind Speed & Direction for the period
January 1, 2025- December 31, 2025 
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Meteorological Dispersion Parameters for the

Reporting Period

Nearest Resident Dispersion Parameters

Direction: NNW

Distance: 2913 meters

X/Q, Undecayed and Undepleted: 1.18E-06

X/Q Decayed and Undepleted: 1.16E-06

X/Q Decayed and Depleted: 9.82E-07

D/Q Deposition rate: 2.94E-09

Site Boundary Dispersion Parameters

Direction: S

Distance: 1300 meters

X/Q, Undecayed and Undepleted: 1.78E-06

X/Q Decayed and Undepleted: 1.75E-06

X/Q Decayed and Depleted: 1.57E-06

D/Q Deposition rate: 5.09E-09

Meteorological Data Recovery Rate

10 meters elevation Hours of valid data: 8669

Total hours in period: 8760

Recovery rate: 98.96%

60 meters elevation Hours of valid data: 8669

Total hours in period: 8760

Recovery rate: 98.96% 



Callaway Energy Center

2025 Annual Radioactive Effluent Release Report

Joint Frequency Distribution: Hours at Wind and Direction

January - December, 2025

All Stabilities

Elevations:: {Winds 10M Stability 60M_

Wind a

Wind Speed Range (m/s)
Direction |
Sector . . 1.6-2 2.1-3) 3.1-4 | 4.1-5 5.16 61-8 81-10 >10.00 Total

L..

90j__ 226

58|__ 192|
74 ~~ 120

62} 77

70, 174|__
74 128|

81| 150

49 107, 99 61 12),
pia | .

;

1106; 1259| 24891544 820° 400] 227°

jHours of Calm.
_

Hours of Variable Direction

|Hours of Valid Data...
ae

recovery rate: 19 |
Hours of Missing

. ;

98.96%

| Hours in Period
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Loin Frequency Distribution: Hours at Wind and direction

January - December, 2025

Stability Class
_

A Extremely Unstable based on Lapse Rate
—

Elevations:; Winds— 10m Stability 60m

Wind ;

;
Wind Speed Range (rn/s}

Direction

Sector ; 5-1 ;
1.

13. 3.
51-6 618 81-10 >10.00 Total

|Hours of Calm.
_

Hoursof Variable Direction
-

Hours of Valid Data...

Hours of Missing Data...
__

Hours in Period
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Loint Frequency Distribution: Hours at Wind and direction

January - December, 2025_
-

Stability Class B Moderately Unstable based —_ on _Lapse Rate

Elevations:: Winds 10m Stability 60m

Wind _.

Wind Speed Range (m/s)
-

Direction | |
Sector

|
<0.5

. 2.1-3 3.1-4 4.1-5 5.1-6 6.1-8 8.1-10 - >10.00 Total

NNW

Tot

Hours of

‘Hours of Variable Direction

-Hours of Valid Data...

Hours of Missing Data...

Hours in Period
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Joint Frequency Distribution: HoursatWind and direction

January-December, 2025

Stability. Class _€
__

Slightly — Unstable based on Lapse Rate

Elevations:: Winds 10m Stability 60m

Wind

Direction |
Sector <0.5 0.5-1 1.1-1.5 1.6-2 2.1-3 3.1-4 9 4.1-5 5.1-6 6.1-8

|

8.1-10 >10.00 | Tota!

Wind ppeed Range {m/s}

13

7

19

|Hours of

Hours of Variable Direction
_

Hours of Valid Data...

liours of Missing Data...
_

Hours in Period
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Joint Frequency Distribution: Hours atWind and direction

January - December, 2025

Stability Class Dp) Neutral
_

based on Lapse Rate
°

Elevations:: Winds 10m Stability 60m
—

Wind oe

Wind Speed Range {m/s}

Direction

Sector <0.5 0.5-1 1.1-1.5 1.6-2 . . . 5.1-6 61-8 81-10 >10.00' Total

so22| _ea1j 478

‘Hoursof
Hours of Variable Direction

Hoursof Valid Data...

Hours of Missing Data...

|Hoursin Period
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Lint Frequency Distribution: Hours at Wind and direction

January - December, 2025

Stability Class E Slightly Stable based on Lapse Rate

Elevations:: Winds 10m Stability 60m

Wind .

;
Wind epeed Range {m/s)

_

Direction

Sector 5.1-6 61-8 8.1-10'>10.00 Total

ae
Tot

-Hours of Calm.

Hours of Variable Direction

Hours of Valid Data...

Hours of Missing

Hours in Period
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r

Joint Frequency Distribution: Hours at Wind and direction

[January - December, 2025

Stability Class F Moderately Stable based on Lapse __ Rate

leevations: Winds 10m Stability 60m

Wind Wind Speed Range {m/s)

Direction

Sector

|
, .

_

+ : : .
5.1-6 6.1-8 8.1-10 >10.00

NNW

‘Tot

lHours of

Hours of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

Hours in Period

Total 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2025

Stability Class _ G Extremely Stable —_ based on Lapse Rate

etevaon: Winds 16m Stability 60m

Wind __Wind speed Range (m/s)

Direction

Sector 21-30 3.1-4 41-5 51-6! 61-8 81-10 >10.00 Total

.

'

—__|
oe 0 58

0 430

o of 2%

oO 10

0 616

11

[re

Hours of

Hours of Variable Direction

[Hours of Valid Data...

Hours of Missing Data...

‘Hours in
{|Se
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Joint Frequency Distribution: Hours at Wind anddirection

January - December, 2025

All Stabilities

Elevations:: Winds 60m
_

Stability 60m

| [
Wind Wind speed Range (més)

Direction

Sector | 05-1 11-15 162 214-3 31-4 41-5

L

L 1 1, 7 13,

4
:

in4

6

10

105, 130,
61; 69 106; 133

121.
62

| . 46, 45,085, _ 86,73 14

|
7

349-1278 1588| 1747; 1535| 1308: 370i

:Hours of Calm.

Hours of
—

Variable Direction

[Hours of Valid Data...
7 ; recovery rate:

Hoursof Missing
. a _.

98.96%

| Hours in Period
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[in Frequency Distribution: Hours at Wind and direction

January - December, 2025
__.

__..
_.

|Stability Class A Extremely Unstable based on Lapse

[Flevatons Winds 60m Stability
§

60m

Wind _

Wind Speed Range (m/s}
i

Direction
_

|
| Sector

|
<0.5 0.5-1 111.5 1.6-2 21-30 3.24 41-5 51-6 618 81-10 >10.00 Total

IN

[nw
;

|Tot

Hours of

Hours of__ Variable Direction

Hours of Valid Data...

Hours of Missing Data...
'

jHours in
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Joint Frequency Distribution: Hours atWind and direction
_

[January - December, 2025
_

__.
_

Stability Class B Moderately Unstable based on Lapse Rate

[Flevationss: Winds 60m _— Stability 60m

Wind Wind Speed Range (m/s)__
Direction |

~

| 7 |
-

nye T
Sector <05 O51 1115 162 1213 314 415 516 618 8110 >10.00° Total

tek
Lo 5

|

0,

0

0

0
.

0|

NNW

Tot

{Hours of
|

Hours of Variable Direction

[Hours of Valid Data...

Hours of Missing Data...

;Hours in
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2025

Stability Class c Salightiy Unstable based on Lapse Rate

Elevations:: | Winds 60m Stability 60m

. Wind Speed Range (m/s)Wind
: . : :

on lr — |
irection

Sector -1-6 6.1-8 8.1-10 >10.00 Total4.1-5 i)

Lo
1 3

7

|Hours of

Hours of Variable Direction

Hours of Valid Data...

Hours of Missing

jHours in Period
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Joint Frequency Distribution: Hours at Wind and direction
_

January - December, 2025
i.

[stability Class ) Neutral Stability based on Lapse _Rate

Elevations:; Winds 60m Stability 60m

Wind Wind Speed Range (m/s)
. ,; >I '

Direction |
Sector

|
<0.5  , 0.5-1 1.1-1.5

. . 6.1-8 8.1-10.>10.00° Total

|
Oo!

NNW, 3,
.

23) 55, 52 50

Tot
;

593, 608. 527] 484, 176; 104 3409

[Hours of Calm.

Hours of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

jHours in
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Joint Frequency Distribution: Hours at Wind and direction_

January - December, 2025

_ ;

Class E
 __

Slightly Stable based on Lapse Rate

Elevations:: Winds 60m Stability 60m

i Wind Speed Range (m/s)
-

Wind
_ rm

Speec
.

|Direction

Sector 5
16-2 213 31-4! 41-5

. .
Total

L

2,

513] 466

Hours of

|Hours of Variable Direction

[Hours of Valid Data...

Hours of Missing Data...

|Hours in Period
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Joint Frequency Distribution: Hours at Wind and direction

January- December, 2025

Stability Class F Moderately Stable based on Lapse Rate
;

j

Elevations:: Winds 60m Stability 60m
;

__ |
|

Wind '

Wind Speed Range (m/s) ; |
Direction

|

Sector <0.5 0.5-1 1.1-1.5 | ses 2.1-3 | 3.1-4 41-5
,

512-6 61-8 8.1-10 >10.00 Total

:

too _|| 0 a 1 A 30]

_o 20
: -

29

L
0 1

L0

|

ie)

253} 156 = 12]

[Hours of

Hoursof Variable’ Direction

Hours of Valid Data...

Hoursof== Missing = Data...

{Hours fla)
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2025

[Stability
_

Class G Extremely Stable based on Lapse _—— Rate

Elevations:: Winds 60m Stability 60m

: Wind Speed Range (m/s)
,

Wind
cee

.
. .

ane
.

_

7Direction |
>10.00 Total

|
Sector <0 05-1} 11-15

|
16-2.

2. ; . 1-6 61-8 | 8.1-10

N
.

.

;

,

;

ol 34

;

;

;

0

3

1,

aL

120] 149]

\Hours of calm.
—

Hours of Variable Direction

[Hours of Valid =:Data...

Hours of
__

Missing

Hoursin Period
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Appendix C1

Corrected pages 15-34for the 2023 Annual Radioactive Effluent
Release Report
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Table A-4: Dose Assessments, 10 CFR 50, Appendix I

Quarter Quarter Quarter " Quarter
—

Yearly

1
.
[_ 2

.
4 L_ total

_

Liquid Effluent Dose Limit, Total
5 1.5 3

Body (mrem)
1

Total Body Dose (mrem) 1.42E-03 , 8.68E-04 1. 57E-03 | 5.34E-04 [ 4.37E-03

% Limit - 0.09% [0.06% |_°. 10%
; 0.04% |

0.15%

Liquid Effluent Dose Limit,
5 5 - 5 10

Maximum Organ (mrem} |
Maximum Organ Dose (mrem) 2.06E-03 9.49E-04 1. 60E-03 5.66E-04- 5.16E-03

% Limit [| 0.04% {9.02% [L, 0.03% 0.01% 0.05%

Gaseous Effluent Dose Limit, |
Gamma Air (mrad)

GammaNTs Dose (mrad)
_

6.24E-05 | 4.83E-04 ,19E-03 . 2.33E-05 2.76E-03 “|
% Limit L_ 9.00% 0.01%

ee04% 0.00% | 0.03%
Gaseous Effluent Dose Limit, Beta I 10 10 r 10 50
Air (mrad)

Beta Air Dose (mrad) 2.22E-05 1.71E-04 |

7.74E-04 [ 8.52E-06 | 9.75E-04

_

% Limit | 0.00% | 0.00% 0.01% 0.00% 0.00%

Gaseous Effluent Dose Limit,
,

Maximum Organ (mrem)
[| |

Maximum organ dose?® (mrem) 2.14E-03 4.16E-03 4.54E-03 5.17E-03 1.60E-02

% Limit 0.03% = 0.06% L 0.06%
'

0.07% | 0.11%

4C Maximum organ dose

(mrem)"*

) 10-

75 7.5 75 75 15

| 3526-03 |
eure 3.51E-03 3.51£-03. 1.40E-02

1° Iodine, 3H, and particulates with greater than an 8-day half- life.
11 Not included in above totals
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Table A-5: EPA 40 CFR 190 Individual in the Unrestricted Area

i Whole Body Thyroid | Max Other Organ
|

Dose Limit

L
25 mrem 75 mrem 25 mrem |

oe | 2.07E-02 2076-02
.

~3.31E-02

% Limit
|

0.08% 0.03%
"

0.13%

Lo . 
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Appendix B

Meteorological Dispersion Parameters and Joint Frequency Tables;
Totals of Hours at Each Wind Speed & Direction for the period
January 1, 2023- December 31, 2023 
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Meteorological Dispersion Parameters for the

Reporting Period

Nearest Resident Dispersion Parameters

Direction: NNW

Distance: 2913 meters

X/Q, Undecayed and Undepleted: 1.24E-06

X/Q Decayed and Undepleted: 1.18E-06

X/Q Decayed and Depleted: 1.02E-06

D/Q, Deposition rate: 3.00E-09

Site Boundary Dispersion Parameters

Direction: SE

Distance: 1800 meters

X/Q, Undecayed and Undepleted: 2.33E-06

X/Q Decayed and Undepleted: 2.25E-06

X/Q, Decayed and Depleted: 2.00E-06

D/Q Deposition rate: 5.06E-09

Meteorological Data Recovery Rate

10 meters elevation Hours of valid data: 8760

Total hours in period: 8760

Recovery rate: 100%

60 meters elevation Hours of valid data: 8760

Total hours in period: 8760

Recovery rate: 100% 
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Joint Frequency Distribution: Hours at Wind and Direction

January - December, 2023

All Stabilities

Elevations:: Winds 10M Stability 60M

Wind Wind Speed Range {m/s)
/ ,

| I
a

Direction

Sector

47 18

14|»
20) 1

sol 103] 59°

60j__ 12270

ml 90j
7 «97 61

4s| 147) 101

76. 145 119

os|_ 142; 133,

65. tal 120
;

aii] 25301772 gg
;
jHours of Calm .

Hoursof
—

Variable Directian

Ie.
of Valid Data...

Hours of Missing

Hours in Periad

|

8.1-10 >10.00 Total

| 444

ws
435

359

saa
406

recovery rate:

100.00%

— 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023
-

Stability Class A Extremely Unstable based on Lapse Rate

Elevations:: Winds 10m Stability 60m

"La rec

f Wind Speed Range {m/s}Wind
sas :

es
Direction

Sector . 41. 6- . . + :
6.1-8 81-10 >10.00

NAW

‘Tot
.

iousaf Calm.

lHours of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

Hours in 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

Stability Class
_

B Moderately Unstable based on Lapse Rate

Elevations:: Winds 10m Stability 60m

Wind Speed Range (m/s)Wind L
-

: —- Lee apo

Direction |
Sector 1

<0.5 0.5-1 L215 1.6-2 2.1-3 3.1-4 41-5 5.1-6
.

8.1-10 | >10.00 Totat

L Oo. Ar 1 3 4 1 oj
c

ie] 3 yO

0 ° |? 6 a

0. 9

_o@ 0 2 4 1

0 Oo}.

2)

NNW

Tet,

Hours of Calm.

Hours of Variable Direction

Hours of
_

Valid Data...

Hours of Missing Data...

Hours in 
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Joint Frequency Distribution: Hours at Wind and direction_

January - December, 2023

Stability
_

Class ia Slightly Unstable based on Lapse Rate

(Elevations: Winds 10m Stability 60m

Wind
_. , »».

Wind Speed Range (m/s)
cence ——_l|

Direction

Sector <05 05-1 6. 213 3.14 | 41-5 | 516 § 618 8.-10'>10.00 Total

Qo 32:

ol 3s

(3) 410
0 0 30

9 0 27

0 0 43.

Hours of

Hours of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

(Hours in Period 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

Stability
_
Class D Neutral based on lapse = Rate

Elevations:: Winds 10m Stability 60m

Wind
. _

Wind SpeedRange (m/s)
a .

Direction

Sector 0.5 . vid. 1.6 8.1-10 | >10.00 Total

L
-

4
= —<e.

26
i

Variable Direction

Valid Data...

Hours of Missing Data...

i

[Hours in Period 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

Class SE Slightly Stable based on lapse Rate

Winds 10m Stability 60m

Wind . oo.

Wind Speed Range {m/s} _. _

Direction |
Sector

{| <0.5 0.5-1 14-15 1.6-2 2.1-3 3.1-4 41-5 §.1-6 6.1-8 | 8.1-10 | >10.00

14 24 ?
; f)

: 1. .

4
.e my

3} og 2 2 1 0

15,19

od 2 al
22 ai 7

oof

ay

22,

16

14)

263 a69| 820

Hours of

|
Hours of Variable Direction

Hours of Valid Data...

jHours of Missing Data...

Hours in 
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Joint Frequency Distribution: Hours at Wind and direction

January- December, 2023

Stability
| _

Class F_ Moderately Stable based = on lapse = Rate

‘Elevations: Winds 10m__ Stability 60m

Wind le ee ee Wind Speed Range {m/s}
_

Direction

Sector . . .6- 21-3 3.14 41-5 5.1-6

Hours of Calm.

Hours of Variable Direction

[Hours of Valid Data...

Hours of Missing Data...

Hours in Period 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

Class G Extremely Stable — based on Lapse
—

10m Stability 60m

Wind Speed Range {m/s}
05-1 Lis 1.6-2 21-3 31-4 41-5 51-6 | 6.1-8 © 8.1-10 | >10.00

Hours of

Hours of Variable Direction

|Hours of Valid Data...

Hours of Missing
|

Data...

Hoursin

Tatal 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

All Stabilities

Elevations:: Winds 60m Stability 60m

Wind Wind Speed Range{m/s}

Direction | [
0.5-1 1.1-1.5 . 2.1-3 | 314 41-5 51-6 | 61-8 81-10 >10.00

52 75, 83

_

fat

_— 83;

4525' 1708. 1582| 1454352! 117,

Hours of

Hours of Variable Direction

Hours of Valid Data...
.

recovery rate:

Hours of Missing Data...
. 100.00%

Hours in 
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Lint Frequency Distribution: Hours at Wind and direction

January - December, 2023
Frac

Stability Class A Extremely Unstable based on Lapse = Rate

Elevations:: Winds 60m Stability 60m

Wind . .

Wind Speed Range {m/s}

Direction

<0.5

!

Sector . 6- . . a 5. 1+ 8.1-10 | >10.00 = Total

0

0

6

Hours of

Hours of Variable Direction

iHours of Valid Data...

Hours of Missing Data...

Hoursin Period 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023
.

Stability Class B Moderately Unstable based on Lapse = Rate

Elevations: Winds 60m Stability, 60m

Wind Wind Speed Range {m/s}
,

an
v Bi Soo,

1
.

Direction |
Sector <0.5

. J .
344] 415 516 618 81-10 >10.00 Total

9 | f
oO 0}

. .

1 Q oO.

il

2. ~«8

of 1 0

3
oe

EP VER
2 11

3

2

-

Hours of

hous of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

Hours tn 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

Class € _— Salightly Unstable based on Lapse Rate

Winds 60m Stability 60m

Wind Speed Range (m/s)

21-30 314 41-5) 51-6 61-8 81-10 >10.00; Tatal

Hours of

Hours of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

Hours in 
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Joint Frequency Distribution: Hours at Wind and direction

January - December, 2023

Stability
_

Class D Neutral Stability based on lapse Rate
.

Elevations:: Winds 60m Stability 60m
;

-

Wind . oo.

\

Wind Spree nge {m/s)
sey

Direction

Sector 6.1-8 8.1-10 >10.00 Total

212

164

160-

6|_ 26

7 29

155, 464

Hours of Variable Direction

|Hours of Valid Data...

Hours of
—-

Missing = Data...

Hours in Period 
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Joint Frequency Distribution: Hours at Wind and direction

January -December, 2023

Stability Clas
=

E Slightly Stable based on —Lapse Rate
;

|
Elevations:: Winds 60m

__

Stability 60m

Wind Wind Speed Range {m/s}
. en —"

; .

:
Direction

Sector . . .6- 2.1-3 3.1-4 4.1-5 5.1-6 6.1-8  8.1-10 | >10.00 Total

Tot

Hours of Calm.

cues of Variable Direction

Hours of Valid Data...

Hours of Missing Data...

Hours in Period
— 
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Joint Frequency Distribution: Hours at Wind and direction

January-December, 2023

Stability Class F Moderately Stable based on Lapse = Rate

Elevations:: Winds 60m Stability 60m

Wind Speed Range {m/s)Wind

Direction

1-1. : . . 1 .
6.1-8 | 8.1-10 | >10.00Sector

Hours of
ee

[nours of Variable Direction

{Hours of Valid Data...

Hours of Missing Data.
__

|Hours in Period 
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Lit
:
Frequency Distribution: Hours at Wind and direction

Uanuary-December, 2023
. .

Stability
—

Class G Extremely Stable — based on Lapse Rate

Elevations:: Winds 60m Stability 60m

Wind oe _.
_

Wind Speed Range {m/s}__
Direction

Sector 9 1. 4.1-
.

6.1-8 | 8.1-10 >10.00 Total

ie}

01
co

Hours of

Hours of Variable Direction

Hours of Valid
|

Data...

Missing Data...
_

Period 
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Appendix C2

Corrected Table A-4for the 2022 Annual Radioactive Effluent Release

Report. No otheryears’ Table A-4 were impacted by the errorfound. 
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Table A-4: Dose Assessments, 10CFR 50, Appendix! Year 2022
_

| Quarter Quarter Quarter | Quarter
| Yearly

1
L

2 3
|

4 total
Liquid Effluent Dose Limit,

) -

1s 1s 15 1s 3
Total Body (mrem) i |

. .

d..
_

Total Body Dose (mrem) 3.10E-04 1.07E-03 7.83E-05 9.90E-05 1.56E-03

% Limit | 0.02% 0.07% |0.01% 0.01% 0.05% |
Liquid Effluent Dose Limit,

_

Maximum Organ (mrem)
- ; _

| Maximum Organ Dose {mrem) | 3.49E-04 2.94E-03 1.80E6-04 1.16£-04 3.60E-03
L

, . _.

% Limit 0.01% 0.06% | 0.00% ~ 0.00% 0.04%

i) 5 i) 5 10

Gaseous Effluent Dose Limit,

Gamma Air (mrad)
;

Gamma Air Dose (mrad) 7.78E-05 [ 1.73E-04 [ 1.79E-04 5.34E-05 4.84E-04

L% Limit
) .

0.00% 0.00% 0.00% 0.00%
|

0.00%

Gaseous Effluent Dose Limit,
Beta Air (mrad)

10 10 10
,

10

4
20

Beta Air Dose (mrad) 2.75E-05 [ 6.20€-05
~

6.32E-05 1.88E-05 [ 1.72E-04

% Limit | 0.00% 0.00% [ 0.00% 0.00% 0.00%
.

Gaseous Effluent Dose Limit,
75 75 75 75 15

Maximum Organ (mrem)
_

_—
Maximum organ dose”?

5 i) i)
|

5

|

10

"

1.57E-03 6.10E-03 3.76E-03 2.36E-03 1.38E-02
. (mrem) .

/
. _ . _ |

% Limit
,

0.02%
,

0.08% 0.05% 0.03% | 0.09%

4C Maximum organ dose

(mrem)*
3.40E-03 3.40E-03 , 3.40E-03 | 3.40E-03 1.36E-02

-
1

10 todine, 3H, and particulates with greater than an 8 day half- fife.
11 Not included in above totals

 


