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

Dresden Nuclear Power Station, Units 1, 2 and 3

Facility Operating License No. DPR-2

Renewed Facility Operating License Nos. DPR-19 and DPR-25
NRC Docket Nos. 50-010, 50-237, and 50-249

Subject: Dresden Nuclear Power Station 2021 Radioactive Effluent Release Report and
Offsite Dose Calculation Manual

The Radioactive Effluent Release Report for January through December 2021 for Dresden
Nuclear Power Station (DNPS) is submitted in accordance with Sections 6.9.A.4 and 5.6.3,
“Radioactive Effluent Release Report,” of the DNPS Unit 1 and Units 2 and 3 Technical

Specifications, respectively and 10 CFR 50.363a, “Technical specifications on effluents from

nuclear power reactors.”

Should you have any questions concerning this letter, please contact Ken Mack, Regulatory
Assurance Manager, at (815) 416-2800.
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Patrick J. Boyle
Site Vice President
Dresden Nuclear Power Station

Attachment: DNPS 2021 Annual Radioactive Effluent Release Report
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EXECUTIVE SUMMARY

The Radiological Effluent Controls (REC) Program monitors and records all radioactive effluents
released from the plant for the purpose of calculating a dose to a member of the public. The
results are recorded in this report for the Dresden Nuclear Power Station from January 1
through December 31, 2021. The Radiological Environmental Monitoring Program (REMP) is a
separate program that serves as a backup or independent verification of the REC Program. The
REMP samples are analyzed for radioactivity associated with the operation of Dresden Nuclear
Power Station by an outside vendor and the results are compared against historical REMP data
as well as the calculations from the REC Program. The REMP results and comparisons are
contained within the Annual Radiological Environmental Operating Report (AREOR) for the Site.

There were no regulatory effluent limit exceedances in 2021 and the resultant calculated dose to
a member of the public for 2021 due to the uranium fuel cycle was 6.92E+00 mRem, which is
27.7% of the regulatory limit of 25 mRem/year. The annual organ dose from all effluent sources
is 7.46E-02 mRem/yr which is 9.95E-02% of the 75 mRem/yr (Thyroid) limit. Additionally, the
AREOR supported the effluent dose calculation and indicates that Units 1, 2, and 3 of the
Dresden Nuclear Pl er Station did not result in any adverse environmental impact.

The total dose to the nearest member of the public is a calculation of the sum of the gaseous
and liquid effluents, the direct radiological dose from all sources including; ISFSI pad, storage
tanks, skyshine, and Carbon-14 based upon Equivalent Full-Power Operation in days. There
are many variables to consider, and in all cases, the most conservative factors were used to
ensure there is sufficient margin to maintain regulatory compliance.

Table 1: Summation of Total Dose:

Liquid Effluents (All Units):

Total Body 1.82E-08 mRem
Noble Gas (All Units):

Total Body 2.38E-03 mRem
Radioiodines, tritium and Particulate (All units):

Total Body 2.13E-03 mRem
Direct Radiation

GE Facility 1.70E-06 mRem

Skyshine 4.27E+00 mRem

ISFSI/ CST 2.63E+00 mRem

C-14 9.73E-03 mRem
Total 6.92E+00 mRem
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BACKGROUND

Dresden Nuclear Power Station, located in rural Grundy County in Northern lllinois, is home to
the nation's first full-scale, privately financed nuclear power plant, which began operation in
1960. Capable of generating 210 megawatts of electricity before its retirement in 1978, Dresden
Unit 1 is designated a Nuclear Historic Landmark by the American Nuclear Society. Dresden
Units 2 and 3 began commercial operation in June 1970 and November 1971, respectively. In
October of 2004, the Nuclear Regulatory Commission (NRC) renewed the operating licenses for
both units for an additional 20 years, extending them to 2029 and 2031. Both units contain
boiling water reactors designed by General Electric. The units generate a combined 1,845 net
megawatts of electricity (MWe), which is enough power to support the electricity needs of more
than 1 million average American homes.

Part of the regulatory requirements of nuclear operation is to maintain a Radiological Effluent
Control (REC) Program to track and record all radioactive effluent releases to the environment
and calculate a dose to the public from all uranium fuel sources to include direct doses from
storage tanks and off-site facilities. This requires a knowledge not only of plant operation but of
plant design and potential sources of radioactive effluent releases. There are two forms of
releases; gaseous and liquid and these can be released continuously or by a batch process.
Particulate and iodine monitors are installed on plant ventilation system effluents and are
monitored continuously and analyzed weekly. The normal gaseous effluent release points are
the 2/3 Chimney (a 300’ elevated stack) and the 2/3 Reactor Building Ventilation Stack (150’
mixed mode stack). These are examples of a continuous gaseous release point. A discrete
volume that is released over a specific time period with a defined start and stop time is an
example of a batch release. Effluent releases that are not typical or expected are categorized
as “abnormal”’. These are documented in a Dresden Abnormal Release (DAR) report.

REGULTORY LIMITS

The NRC sets a Total Effective Dose Equivalent (TEDE) in 10CFR Part 20 Subpart D—
Radiation Dose Limits for the Individual Members of the Public of 100 mRem/year. In 1977 the
Environmental Protection Agency enacted 40 CFR Part 190 “Environmental Radiation
Protection Standards for Nuclear Power Operations” which sets the annual dose equivalent to
any member of the public at 25 millirem (0.25 millisievert (mSv)) to the whole body, 75 millirem
(0.75 mSv) to the thyroid and 25 millirem (0.25 mSv) to any other organ.

These limits are incorporated into the site’s Offsite Dose Calculation Manual (ODCM) which sets
limits of:
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Fission and activation gases:

A. Dose Rate (site) -
&) Less than 500 mRem/year to the whole body.
(2) Less than 3000 mRem/year to the skin.
B. Gamma Air Dose (each unit)
@) Less than or equal to 5 mrad/quarter.
(2) Less than or equal to 10 mrad/year.

C. Beta Air Dose (each unit)
(1M Less than or equal to 10 mrad/quarter.
(2) Less than or equal to 20 mrad/year.

lodine-131, lodine-133, and all radionuclides in particulate form with half-lives greater

than 8 days:
A. Dose Rate (site) -
(1) Less than 1500 mRem/year to any organ.

B. Dose (each unit)
(1 Less than or equal to 7.5 mRem/quarter to any organ.
(2) Less than or equal to 15 mRem/year to any organ.

Liquid effluents (each unit):

(1) Less than or equal to 1.5 mRem to the whole body during any

calendar quarter.
(2) Less than or equal to 5 mRem to any organ during any calendar

quarter.

(3) Less than or equal to 3 mRem to the whole body during any calendar
year.

(4) Less than or equal to 10 mRem to any organ during any calendar
year.

40CFR190 and 10CFR72 (all uranium fuel cycle operations in the region):

(1 Less than or equal to 25 mRem annual whole body dose.
(2) Less than or equal to 75 mRem annual thyroid dose.
(3) Less than or equal to 25 mRem annual dose to any other critical

organ.
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EFFLUENT CONCENTRATION LIMITS

Dose rates, rather than effluent concentrations, are used to calculate permissible release rates
for gaseous effluents. The maximum permissible dose rates for gaseous releases are defined in

Dresden Offsite Dose Calculation Manual (ODCM) Radiological Effluent Control (REC) Section
12.4.1.

Liquid effluent concentrations are limited per ODCM REC Section12.3.1 to 10 times the
concentration specified in 10CFR20 Appendix B, Table 2, Column 2 for radionuclides other than
dissolved or entrained noble gases and 2.00E-04 uCi/mL total activity for all dissolved or
entrained noble gases.

The ODCM limits dose rates at or beyond the site boundary due to the release of noble gases to
less than or equal to 500 mRem per year to the total body and less than or equal to 3,000
mRem per year to the skin, and average energy is not used to determine dose to the public.
Compliance with these limits is demonstrated based on dose calculations using measured
isotopic concentrations of effluent streams and not based on gross count rate measuring
systems. Therefore, the average beta and gamma energies (E) for gaseous effluents as
described in Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting Radioactivity in
Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents from
Light-Water-Cooled Nuclear Power Plants,” are not applicable.

EFFLUENT MONITORING

Gaseous Effluents

The 2/3 Chimney (elevated), 2/3 Reactor Building Vent (mixed mode), and the Unit 1 Chemical
Cleaning Building (mixed mode) effluents are continuously sampled for iodine and particulates.
These samples are changed weekly and analyzed by gamma spectroscopy. The particulate
filters are composited and sent to a vendor for gross alpha, Sr-89, Sr-90, Ni-63 and Fe-55
analysis quarterly. Noble gas grab samples of the 2/3 Chimney and 2/3 Reactor Building Vent
are obtained weekly and analyzed by gamma spectroscopy. Contributing streams of the 2/3
Chimney and 2/3 Reactor Building Vent are also sampled and analyzed by gamma
spectroscopy. Tritium samples of the 2/3 Chimney and 2/3 Reactor Building Vent are obtained
monthly and analyzed by liquid scintillation.

For the 2/3 Chimney and 2/3 Reactor Building Vent effluents, the resultant activity concentration
and measured flowrate at the release points is used to calculate the curies released. For the

Chemical Cleaning Building effluent, the design basis flows are used to calculate curies
released.

The Unit 1 Main Turbine Floor is used as an area to work on contaminated equipment. The Unit
1 Fuel Building is used as a storage area and potentially as a work area. The ventilation

Page 4 of 49




DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC

systems to these areas are no longer operational and the areas are at ambient pressure with
the outside environment. The potential exists for airborne activity to be released to the
environment through various points. Based on the work normally performed in these areas, an
estimated 6.00E-06 Ci of Cs-137 was released via this path per month for a total of 7.20E-05 Ci
during 2021.

The Unit 2/3 Heating Steam System has been contaminated in the past and occasionally
contains low-level contamination. During normal operation, the condensate is converted to
steam, a portion of which gets vented to the atmosphere. There was tritium identified above
minimum detectable activity in 2021 for the month of December. An estimated 1.33E+03 uCi of
tritium was released. This will continue to be monitored when the system is running.

The Chemistry Laboratory exhausts directly into the environment via its ventilation system and
is not monitored. The activity concentration from the Offgas Recombiner samples taken weekly
from each unit and the sample size (15 cc) was used to calculate a monthly activity released
from each unit from the Chemistry Hot Lab fumehood. This activity was captured in the monthly
10CFR50 Appendix | calculation and is included in the noble gas totals in the Gaseous Release
Tables 2.2.A(2) and 2.2.A(3) for Ground level releases.

Carbon-14

Carbon-14 activity released is determined using Electric Power Research Institute Report
1021106 Boiling Water Reactor proxy value of 5.1 Ci per GWth year, gaseous release fraction of
0.99%, a carbon dioxide fraction of 0.95, a reactor power rating of 2957 MWt for Units 2 and 3.
The resultant dose due to C-14 was calculated using the EPRI approved C-14 worksheet. The
equivalent full power days (EFPD) of operation of Unit 2 was: 336.0 EFPD and Unit 3 was: 344.3
which resulted in 15.34 Ci of C-14 from Unit 2 and 15.69 Ci from Unit 3 being produced in 2021.
The calculated dose from C-14 produced from Unit 2 was: 4.81E-03 mrem/yr (Total Body-Child)
and 4.92E-03 mrem/yr (Total Body-Child) for Unit 3 for a Station total of: 9.73E-03 mrem/yr.

Liquid Effluents

The Waste Surge Tank (WST) utilized for river discharges is analyzed for gamma-emitting
nuclides by gamma spectroscopy and for tritium by liquid scintillation prior to discharge. A
representative portion of this sample is saved and composited with other discharges that occur
during the calendar month. The composite is sent to a vendor for analyses of gross alpha, _
Sr-89, Sr-90, Ni-63 and Fe-55. The tank volumes and activities are used to calculate the diluted
activity released at the discharge point from batch discharges. There were no discharges from
the Waste Surge Tank in 2021. Batch release data can be found in Table 4 of this report.

Containment Cooling Service Water (CCSW) is sampled from the Low-Pressure Coolant
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Injection (LPCI) heat exchangers monthly and analyzed for gamma-emitting nuclides by gamma
spectroscopy. These samples are composited quarterly and analyzed for tritium, gross alpha,
Sr-89, Sr-90, Fe-55, and Ni-63. Results from the quarter are conservatively applied for each
month of the quarter. Batch release volume is based on LPCI heat exchanger volume. There
were no releases from this system in 2021.

On-site storm sewers are sampled and analyzed for tritium content. The CBG well tritium
concentration measured during each month of 2021 was used to calculate the released activity
for each month via the storm sewers. The volume was based on the monthly rain fall over a
100,000 sqft area of the Site. Low level tritium was detected throughout the 2021 year, and the
total estimated tritium activity released via the storm sewers in 2021 was 1.725E-03 Ci in
3.162E+05 gallons of rain water.

Water in the Sewage Treatment Plant (STP) effluent is routinely sampled and analyzed for
tritium, gross alpha, Sr-89, Sr-90, Fe-55, and Ni-63. Tritium was sampled monthly and was
below the minimum detectable activity each month in the 2021 year. '

Beginning in September 2019, groundwater from the West Tritium Remediation Well was
monitored via the 2/3 Discharge Tunnel. Although this is a planned continuous release it is
being mentioned here due to its relatively short duration over this life of the plant. An estimated
3.49E-03 Ci of tritium was released via this source in 2021 in 2.762E+05 gallons of ground
water.

The estimated calculated dose from all of these releases was well below the regulatory limit of
25 mRem/yr for the whole body/ 75 mRem/yr Thyroid as well as all quarterly dose limits.
Estimated Total Errors

The estimated total errors were calculated as the square root of the sum of the squares of
significant errors present in the sampling and analysis process.

Less than the Lower Limit of Detection (<LLD)

Samples are analyzed such that the ODCM LLD requirements are met. When a nuclide is not
detected, then “<LLD” is reported.

Abnormal Releases

None

Page 6 of 49




DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LL.C

Changes to the ODCM

Revision 17 of the ODCM was approved in June 2021 and consisted of the below changes:

Page
1-1.3-10 Deleted text allowing 25% extension time for actions.
1-12-2-5 Wording change for effluent monitoring instrument to remove cumulative

dose REC.
1-12.3-8 Wording change to exclude cumulative dose REC.
[-12.6-9 Update to Table 12.6-1 for REMP sampling
I-B12.0-2 Removed reference to delaying surveillances for “operational convenience”.
I-B-12.0-10 Removed reference to delaying surveillances for “operational convenience”.
[-B12.4-1  Wording change to align with current Federal Register.
11.5.11 Update to Table 5.1 distance to nearest resident.
11.6.11t0 Updated new REMP sampling location notes, Table 6.1, and REMP
location maps.
11.6.11

Errata

Corrected pages are attached for the Annual Radioactive Effluent Release Report (ARERR) for
calendar year 2019 in Attachment 1 (pages 8 and 9) and 2020 in Attachment 2 (pages 8 and 9).
The reporting of lodine-131 in gaseous releases for Units 2 and 3 at Dresden Station in the
2019 and 2020 Annual Radioactive Effluent Release Reports (ARERRs) were found to be in
error. Section B in Tables 2.1(2), and 2.1(3) “Gaseous Effluents- Summation of All Effluent
Releases” specifies the Total Release of 1-131 in Curies (Ci), the average release rate and the
Percent of ODCM Quarterly dose limit for each Unit for each quarter of the year. Dresden
reported the total lodine (all lodine radionuclides) as total 1-131 in the Summary Tables 2.1(2),
and 2.1(3) rather than just I-131. This change does not affect any other pages or calculations
related to these reports.
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RELEASE SUMMARY
Table 2.1(1): Gaseous Effluents- Summation of All Effluent Releases Unit 1
Units 1st 2nd 3rd 4th Est. Total
n Quarter Quarter . Quarter Quarter Error, %

A. Fission & Activation Gases

1 Total Release Ci N/A N/A N/A N/A 1.31 E+0ﬂ
2 Average release rate for period uCilsec N/A N/A N/A N/A

3 Percent of ODCM Quarterly dose % Gamma'’ N/A N/A N/A N/A

limit (site) %% Beta? N/A N/A N/A N/A

B. lodine-131

1 Total release Ci N/A N/A N/A N/A 2.60E+OL]
2 Average release rate for period uCilsec N/A N/A N/A N/A

s ”Pn;ai:cif)nt of ODCM Quarterly dose % N/A N/A N/A N/A

C. Particulates

1 Particulates with half-life >8 days Ci 1.80E-05 1.80E-05 1.80E-05 1.80E-05 2.94E+0Ll
2 Average release rate for period uCi/sec 2.28E-06 2.28E-06 2.28E-06 | 2.28E-06

3 e of ODCM Quarterly dose % 9.00E-03 | 9.00E-03 | 9.00E-03 | 9.00E-03

D. Tritium

1 Total release Ci N/A N/A N/A N/A 7.56E+004|
2 Average release rate for period uCilsec N/A N/A N/A N/A

) I:D:\:tm(a*?t of ODCM Quarterly dose % N/A N/A N/A N/A

E. Gross Alpha

1 Total release Ci N/A N/A N/A N/A 2.94E+01

2 Average release rate for period uCilsec N/A N/A N/A N/A

F. Carbon14

1 Total release Ci N/A N/A N/A N/A

2 Average release rate for period uCifsec N/A N/A N/A N/A

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site
2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site
* "Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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Table 2.1(2): Gaseous Effluents- Summation of All Effluent Releases Unit 2
Units 1st 2nd 3rd 4th Est. Total
Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release Ci 1.27E+01 | 1.20E+01 | 1.01E+01 | 7.97E+00 | 1.31E+01
Average release rate for
2 period uCilsec 1.64E+00 1.53E+00 1.27E+00 | 1.00E+00
%
3 Percent of ODCM Quarterly Gamma’ 1.24E-02 1.17E-02 9.37E-03 | 7.39E-03
dose fimit (site) % Bota? | 2.57E-04 | 244E-04 | 1.92E-04 | 1.50E-04
B. lodine-131
1 Total release Ci 1.37E-04 | 2.35E-04 | 2.00E-04 | 9.75E-05 | 2.60E+01
) ’;‘;’ﬁ;ﬂge release rate for \Ciiseo | 177E-05 | 289E-05 | 252605 | 1.23E-05
Percent of ODCM Quarterly
3 dose limit (*) % 1.08E-01 1.81E-01 1.57E-01 7.70E-02
C. Particulates
. z:;ts'c‘“ates with half-life >8 i 5.34E-04 | 3.12E-04 | 347E-04 | 2.37E-04 | 2.94E+01
Average release rate for
2 period uCilsec 6.77E-05 3.95E-05 4.40E-05 [ 3.00E-05
Percent of ODCM Quarterly
3 dose limit (*) % 1.08E-01 1.81E-01 1.57E-01 7.70E-02
D. Tritium
Average release rate for )
2 period uCi/sec 6.99E-01 6.45E+00 5.01E+00 | 3.35E+00
Percent of ODCM Quarterly
3 dose limit () % 1.08E-01 1.81E-01 1.57E-01 7.70E-02
E. Gross Alpha
1 Total release Ci 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.94E+01
Average release rate for
2 period uCilsec 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
F. Carboni4
1 Total release Ci 5.28E+00 | 3.40E+00 | 3.73E+00 | 2.94E+00
Average release rate for
2 period pCilsec 6.79E-01 4.32E-01 4.70E-01 3.69E-01

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site
2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site

* "Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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Table 2.1(3): Gaseous Effluents- Summation of All Effluent Releases Unit 3
Units 1st 2nd 3rd 4th Est. Total
Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release Ci 1.84E+00 | 2.56E+00 | 2.09E+00 | 3.51E+01 | 1.31E+01
2 Average release rate for period uCilsec 2.36E-01 3.25E-01 2.63E-01 4.42E+00
%
Percent of ODCM Quarterly Gamoma1 1.89E-03 2.63E-03 2.04E-03 2.42E-02
dose limit (site) % Beta? | 3.49E-05 | 450E-05 | 3.97E-05 | 6.01E-04
B. lodine-131
1 Total release Ci 1.04E-05 | 2.12E-05 | 5.82E-05 | 5.78E-05 | 2.60E+01
2 Average release rate for period pCi/sec 1.34E-06 2.70E-06 7.32E-06 7.27E-06
Percent of ODCM Quarterly
3 dose limit (*) % 9.24E-03 1.64E-02 4.71E-02 4.66E-02
C. Particulates
Particulates with half-life >8
1 days Ci 3.77E-05 2.75E-05 1.02E-04 1.59E-04 2.94E+01
Average release rate for
2 period pCilsec 4.85E-06 3.49E-06 1.28E-05 2.00E-05
Percent of ODCM Quarterly % 924E-03 | 164E-02 | 4.71E-02 | 4.66E-02
3 dose limit (*)
D. Tritium .
1 Total release Ci 385E-01 | 5.34E+00 | 1.18E+01 | 3.77E+00 | 7.56E+00 |
2 Average release rate for period pCilsec 4.95E-02 6.79E-01 1.49E+00 4.75E-01
Percent of ODCM Quarterly % 9.24E-03 | 164E-02 | 4.71E-02 | 4.66E-02
3 dose limit (*) ° ’ ’ ) )
E. Gross Alpha
1 Total release Ci 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | 2.94E+01
2 Average release rate for period | uCi/sec | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
F. Carbon14
1 Total release Ci 5.28E+00 | 3.68E+00 | 3.76E+00 | 2.97E+00
2 Average release rate for period uCilsec 6.79E-01 4.68E-01 4.73E-01 3.74E-01

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site

2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site
* "Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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Lower Limits of Detectability for Gaseous Effluents

Fission / Activation Gases HCilcc
Kr-87 1.00E-04
Kr-88 1.00E-04
Xe-133 1.00E-04
Xe-133m 1.00E-04
Xe-135 1.00E-04
Xe-138 1.00E-04
lodines

1-131 1.00E-12
[-133 1.00E-10

Particulates

Sr-89 1.00E-11
Sr-90 1.00E-11
Mn-54 1.00E-11
Co-58 1.00E-11
Fe-59 1.00E-11
Co-60 1.00E-11
.Zn-65 1.00E-11
Mo-99 1.00E-11
Cs-134 1.00E-11
Cs-137 1.00E-11
Ce-141 1.00E-11
Ce-144 1.00E-11
Other
H-3 1.00E-06
Gross Alpha 1.00E-11

The above limits are the ODCM required Lower Limits of Detection (LLD).
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.A(1) Gaseous Effluents Release Point: Unit 1 Ground Level
gglcel ;i?d Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

) ] /Qul'lal"tel’ ’ Quarterb h Quar’t’erv eugner Qqarter ‘ Quartglj Qﬁyua‘rter’( /Q;l‘.lal:terf{
1. Fission gases B e o e T N RS o R
Kr-85 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-131 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period <LLD <LLD <LLD <LLD <LLD <LLD
3. Particulates * L ey K : e ) A
Sr-89 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 . Ci 1.80E-05 1.80E-05 1.80E-05 1.80E-05 <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD

.cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 ) Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD - <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci 1.80E-05 1.80E-05 1.80E-05 1.80E-05 <LLD <LLD <LLD <LLD
4. Tritium T I T O DRV PR IR
3 T otal for Ci | <LLD <LLD <LLD <LLD <LLD
5. Gross Alpha e T N e o B R Bt
Gross Alpha Total Ci <LLD <LLD <LLD <LLD
6. Carbon 14 I I D T e i R e P Dt
C14 Totalfor Ci | <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.A (2) Gaseous Effluents Release Point: Unit 2 Ground Level
g:lfe"aiisd Continuous Mode . Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

1. Fission gases ~ ) T
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci 1.12E-07 1.30E-07 1.16E-07 | 4.18E-08 <LLD <LLD <LLD <LLD
Kr-87 Ci 6.44E-07 | 7.17E-07 6.21E-07 | 2.25E-07 <LLD <LLD <LLD <LLD
Kr-88 Ci 4.14E-07 | 4.77E-07 4.37E-07 | 1.51E-07 <LLD <LLD <LLD <LLD
Xe-131m Ci 1.14E-06 1.25E-06 | 0.00E+00 | 0.00E+00 <LLD <LLD <LLD <LLD
Xe-133 Ci 4.00E-08 5.21E-08 4.19E-08 | 1.31E-08 <LLD <LLD <LLD <LLD
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci 5.73E-07 | 6.61E-07 5.99E-07 | 2.25E-07 <LLD <LLD <LLD <LLD
Xe-135m Ci 1.14E-06 1.25E-06 1.45E-06 | 4.61E-07 <LLD <LLD <LLD <LLD
Xe-138 Ci 4 48E-06 5.26E-06 5.92E-06 | 1.78E-06 <LLD <LLD <LLD <LLD
Ar-41 Ci 4.19E-08 | 3.87E-08 | 4.19E-08 | 2.20E-08 <LLD <LLD <LLD <LLD
Total for Period Ci 8.59E-06 9.83E-06 9.23E-06 | 2.92E-06 <LLD <LLD <LLD <LLD
2. lodines ‘ " ' | ' ‘ )
1-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
[-132 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
[-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
[-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
3. Particulates ) '
Br-82 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Hf-181 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sn-117m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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» DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
 Tritm — T e — -
-3 Totalfor Ci | <D <LLD <LLD <LLD <LLD <LLD <LLD <LLD
5. Gross Alpha |- =% ‘4 L o
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 : frente|e :
g;iﬂ otalfor Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.A(3) Gaseous Effluents Release Point: Unit 3 Ground Level
g:ﬂiﬁl Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

1. Fission gases 1 | , o , ‘ B
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci 1.51E-08 1.56E-08 2.04E-08 2.41E-08 <LLD <LLD <LLD <LLD
Kr-87 Ci 8.04E-08 9.31E-08 1.08E-07 | 1.37E-07 <LLD <LLD <LLD <LLD
Kr-88 Ci 5.71E-08 5.27E-08 7.07E-08 | 8.75E-08 <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci 1.99E-09 1.25E-09 2.15E-09 9.53E-10 <LLD <LLD <LLD <LLD
Xe-135 Ci 9.81E-08 9.78E-08 1.22E-07 1.48E-07 <LLD <LLD <LLD <LLD
Xe-135m Ci 2.10E-07 217E-07 2.82E-07 3.30E-07 <LLD <LLD <LLD <LLD
Xe-138 Ci 7.73E-07 7.75E-07 1.07E-06 1.17E-06 <LLD <LLD <LLD <LLD
Ar-41 Ci 2.45E-08 1.85E-08 2.83E-08 | 2.58E-08 <LLD <LLD <LLD <LLD
Total for Period Ci 1.26E-06 1.27E-07 1.70E-06 1.92E-06 <LLD <LLD <LLD <LLD
2. lodines ) o L i . , .
1-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
3. Particulates | e '
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD - <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-57 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Te-123m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Hf-181 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sn-117m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sh-124 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sh-125 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC

4, Tritium

Ej’ﬂggta‘ for Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD

5. Gross Alpha L . . . ;
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 : ’ - : ’ L

g;i‘;gma' for Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.B(1) Gaseous Effluents Release Point: Unit 1 Elevated
g:ﬂ;i‘;sd Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter
1. Fission gases | S o . , , ' N
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
| 2. lodines ’ < N o R .
‘ 1-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
| 1-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
3. Particulates . o . ‘
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD . <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD- <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
4. Tritium
n3 Total for ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
5. Gross Alpha ; ‘ : ,
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 ’ ’ N
Gt Jotalfor ci | <ub <LLD <D | <D | <D <D | <D | <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.B(2) Gaseous Effluents Release Point: Unit 2 Elevated
::Ifehaiisd Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

Quarter _Quarter Quarter Quarter Quarter Quarter Quarter Quarter

1. Fission gases ‘ B : s S ~ | . .
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci 2.33E-01 1.76E-01 3.77E-01 3.56E-01 <LLD <LLD <LLD <LLD
Kr-87 Ci 3.93E-01 3.54E-01 2.31E-01 1.56E-01 <LLD <LLD <LLD <LLD
Kr-88 Ci 2.75E-01 2.41E-01 2.35E-01 1.92E-01 <LLD <LLD <LLD <LLD
Xe-133 Ci 7.76E-01 6.41E-01 6.66E-01 9.25E-01 <LLD <LLD <LLD <LLD
Xe-135 Ci 2.82E-01 6.04E-01 8.38E-01 2.03E-01 <LLD <LLD <LLD <LLD
Xe-135m Ci 1.94E+00 | 1.71E+00 | 1.32E+00 | 9.23E-01 <LLD <LLD <LLD <LLD
Xe-138 Ci 8.58E+00 | 8.05E+00 | 5.81E+00 | 4.70E+00 <LLD <LLD <LLD <LLD
Ar-41 Ci 2.35E-01 2.55E-01 6.42E-01 5.12E-01 <LLD <LLD <LLD <LLD
Total for Period Ci 1.27E+01 1.20E+01 1.01E+01 | 7.97E+00 <LLD <LLD <LLD <LLD
2. lodines e - » o N
1-131 Ci 1.37E-04 2.35E-04 1.99E-04 9.52E-05 <LLD <LLD <LLD <LLD
1-133 Ci 1.26E-03 1.60E-03 1.54E-03 | 4.80E-04 <LLD <LLD <LLD <LLD
1-135 Ci 1.13E-03 1.95E-03 2.84E-03 | 0.00E+00 <|.LD <LLD <LLD <LLD
Total for Period Ci 2.53E-03 3.78E-03 4.58E-03 5.75E-04 <LLD <LLD <LLD <LLD
3. Particulates ‘ , L : . ‘ aE ,
Zn-65 Ci 3.32E-06 | 0.00E+00 | 7.37E-05 1.32E-05 <LLD <LLD <LLD <LLD
Sr-89 Ci 2.33E-04 1.06E-04 1.26E-04 3.19E-05 <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci 2.06E-04 1.92E-04 1.68E-05 5.88E-06 <LLD <LLD <LLD <LLD
La-140 Ci | <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD - <LLD 2.60E-05 | 2.83E-05 <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD 4.25E-05 7.94E-06 <LLD <LLD <LLD <LLD
Co-60 Ci 3.90E-05 <LLD 5.46E-05 8.40E-05 <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci 1.88E-05 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sn-117m Ci 3.39E-05 1.33E-05 7.77E-06 <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci 5.34E-04 3.12E-04 3.47E-04 1.71E-04 <LLD <LLD <LLD <LLD
4. Tritium ‘ o T - e C ‘
i3 1otal for Ci | 4.72E+00 | 5.04E+01 | 3.97E+01 | 1.76E+00 | <LLD <LLD <LLD <LLD
5. Gross Alpha . I ’ R o < : k . o
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 2 - 1 S e S
C-14 Total for Ci | 5.28E+00 | 3.40E+00 | 3.73E+00 | 2.94E+00 | <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.B(3) Gaseous Effluents Release Point: Unit 3 Elevated
g:lc;;i?d Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

i Q‘uarter Quarterj Quarter Quarter Quarter Quarter | Quarter Quarter
1. Fission gases . o - o C o L N :
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci 2.99E-02 1.29E-01 5.21E-02 | 2.06E+00 <LLD <LLD <LLD <LLD
Kr-87 Ci 3.42E-02 4.11E-02 4.40E-02 | 3.16E+00 <LLD <LLD <LLD <LLD
Kr-88 Ci 2.07E-02 6.04E-02 3.04E-02 | 5.47E+00 <LLD <LLD <LLD <LLD
Xe-133 Ci 1.15E-01 2.06E-01 1.77E-01 1.72E+00 <LLD <LLD <LLD <LLD
Xe-135 Ci 3.29E-02 3.43E-02 3.99E-02 | 1.80E+01 <LLD <LLD <LLD <LLD
Xe-135m Ci 2.44E-01 2.65E-01 2.87E-01 3.71E-01 <LLD <LLD <LLD <LLD
Xe-138 Ci 9.85E-01 1.06E+00 1.19E+00 | 2.17E+00 <LLD <LLD <LLD <LLD
Ar-41 Ci 3.75E-01 7.67E-01 2.71E-01 2.12E+00 <LLD <LLD <LLD <LLD
Total for Period Ci 1.84E+00 | 2.56E+00 | 2.09E+00 | 3.51E+01 <LLD <LLD <LLD <LLD
2. lodines ) ~ ‘ T ' Lo o o C Lo,
1-131 Ci 9.56E-06 2.12E-05 5.68E-05 5.58E-05 <LLD <LLD <LLD <LLD
-133 Ci 8.90E-05 1.43E-04 4.62E-04 2.61E-04 <LLD <LLD <LLD <LLD
1-135 Ci 7.98E-05 7.98E-05 7.98E-05 | 7.98E-05 <LLD <LLD <LLD <LLD
Total for Period Ci 1.78E-04 2.44E-04 5.99E-04 3.97E-04 <LLD <LLD <LLD <LLD
3. Particulates o . - ) R
Zn-65 Ci 2.46E-07 <LLD 1.63E-05 1.17E-05 <LLD <LLD <LLD <LLD
Sr-89 Ci 1.64E-05 9.95E-06 3.82E-05 | 2.49E-05 <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci 1.45E-05 1.65E-05 1.65E-05 | 1.38E-05 <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD 5.65E-06 | 1.31E-05 <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD 9.53E-06 | 1.33E-06 <LLD <LLD <LLD <LLD
Co-60 Ci 2.74E-06 <LLD 1.43E-05 | 4.29E-05 <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci 1.45E-06 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sn-117m Ci 2.38E-06 1.02E-06 2.11E-06 <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci 3.77E-05 2.75E-05 1.02E-04 | 1.08E-04 <L LD <LLD <LLD <LLD
4. Tritium ’ o : IR e - » T ; - ’ - - :
3 Totalfor Ci | 334E-01 | 5.32E+00 | 1.18E+01 | 2.20E+00 | <LLD <LLD <LLD <LLD
5. Gross Alpha 1. o e E . e . .
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 o R e R
Gt Totalfor Ci | 5.28E+00 | 3.68E+00 | 3.76E+00 | 2.97E+00 | <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LL.C
Table 2.2.C(1) Gaseous Effluents Release Point: Unit 1 Mixed Mode
gzg ;i:sd Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

~, anrter anrter _ Quarter Quarter Q’uar’teﬂr . Quarter _ Quartgr ’ Quarter
1. Fissiongases |5 0| e | o i e s Tt T A v e s L
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-87 | GCi <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
2. lodines TR T v i e IR Y R T P
1-131 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-133 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-135 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
3. Particulates B R T e N N e
Sr-89 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 : Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
-3 Total for ci | <up <LLD <LLD <LLD <LLD <LLD <LLD <LLD
5. Gross Alpha TR I ER Y R T SR :
Gross Alpha Total Ci <LLD <LLD <LLD <LLD
6. Carbon 14 e R O Ry . R . s
Gt Totalfor <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LL.C
Table 2.2.C(2) Gaseous Effluents Release Point: Unit 2 Mixed Mode
:lejlcel :;ZZ Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4ath

Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

1. Fission gases | S R R P R e e I N
Kr-85 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD © <LLD <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LlD <LLD <LLD
2. lodines ’ T T R e e N e e I e
1-131 <LLD <LLD 1.06E-06 | 2.25E-06 <LLD <LLD <LLD
1-133 Ci 3.57E-06 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-135 i <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period 3.57E-06 <LLD 1.06E-06 | 2.25E-06 <LLD <LLD <LLD <LLD
3. Particulates e N N e R T T
Sr-89 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD 3.92E-05 <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD 4.35E-06 <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD 1.61E-06 <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD 1.53E-05 <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD 4,88E-06 <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sn-117m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD 6.54E-05 <LLD <LLD <LLD
4. Tritium Gl S | IR
3 Total for ci | 7.14E:01 | 2.93E-01 9.04E-01 | <LLD <LLD <LLD <LLD
5. Gross Alpha R R e N Ll
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 ol R oy o T e e
C-14 Total for Ci | <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.2.C(3) Gaseous Effluents Release Point: Unit 3 Mixed Mode
g:g;izz Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th

Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

1. Fission gases | ) B ) . ‘
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci 4. 57E-06 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci 4.57E-06 <LLD <LLD <LLD <LLD <LLD <LLD <LLD
2. lodines ’ , , 4
1-131 Ci 8.83E-07 <LLD 1.42E-06 1.96E-06 <LLD <LLD <LLD <LLD
-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci 8.83E-07 <LLD 1.42E-06 | 1.96E-06 <LLD <LLD <LLD <LLD
3. Particulates o al N o ’
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD 3.41E-05 <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 ) Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD . <LLD 1.02E-06 <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD "~ <LLD
Co-60 Ci <LLD <LLD <LLD 7.93E-06 <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD 8.50E-06 <LLD <LLD . <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sn-117m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD 5.15E-05 <LLD <LLD <LLD <LLD
4. Tritium S B B ]
n3 rotal for Ci | 5.15E-02 | 251E-02 | 1.88E-02 | 1.57E+00 | <LLD <LLD <LLD <LLD
5. Gross Alpha N . . . ]
Gross Alpha Total Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
6. Carbon 14 E . ' ‘ ,,
G Totalfor ci | <L <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 3.1(1) Liquid Effluents- Summation of All Releases: Unit1
Units 1st 2nd 3rd 4th Est. Total
Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release o N/A N/A N/A NA | 1.95E401 |
2 Average Concentration pCi/mL N/A N/A N/A N/A
Percent of ODCM Quarterly
3 dose limit % N/A N/A N/A N/A
B. Tritium
1 Total release Ci N/A N/A N/A N/A 2.37E+004|
2 Average Concentration pHCi/mL N/A N/A N/A N/A
3 Percent of ODCM Quarterly % N/A N/A N/A N/A
dose limit

C. Dissolved and Entrained Gases

1 Total release o N/A N/A N/A NA | 2.03E+01 |
2 Average Concentration pCi/mL N/A N/A N/A N/A
3 Percent of ODCM Quarterly % N/A N/A N/A N/A

dose limit

D. Gross Alpha
1 Total release Ci N/A N/A N/A N/A 2.00E+01
2 Average Concentration pCi/mL N/A N/A N/A N/A

E. Liquid Release Volume
| 1] [ otal Retease | ttes | NAa | nA [ NnAa [ NA |

F. Dilution Volume

[ 1] [ otal Retease | ttes | NnA [ NA | NA [ NA|
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DRESDEN NUCLEAR POWER STATION

2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3

Licensee: Exelon Generation Company, LLC

Table 3.1(2) Liquid Effluents- Summation of All Releases: Unit 2
Unit 1st 2nd 3rd 4th Est. Total
nits Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release Ci N/A N/A N/A N/A 1.95E+01
2 Average Concentration uCilmL N/A N/A N/A N/A
Percent of ODCM Quarterly
3 dose limit % N/A N/A N/A N/A
B. Tritium
1 Total release Gi 1.90E-03 | 3.56E-04 | 1.16E-04 | 1.18E-04 | 2.37E+00
2 Average Concentration pCiimL 8.01E-13 | 4.51E-13 | 2.94E-13 | 1.49E-13
Percent of ODCM Quarterl '
3 et Quarterly % 4.62E-07 | 8.68E-08 | 2.83E-08 | 2.87E-08
C. Dissolved and Entrained Gases
1 Total release Ci N/A N/A N/A N/A 2.03E+01
2 Average Concentration uCi/mL N/A N/A N/A N/A
3 Percent of ODCM Quarterly % N/A N/A N/A N/A
dose limit .
D. Gross Alpha
1 Total release o N/A N/A N/A NA | 2.00E+01 |
2 Average Concentration pCi/mL N/A N/A N/A N/A
E. Liquid Release Volume
1 Total Release Liters 6.17E+05 | 2.46E+05 | 7.26E+04 | 9.33E+04
F. Dilution Volume
1 Total Release Liters 2.37E+12 | 7.89E+11 | 3.95E+11 | 7.89E+11
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 . Licensee: Exelon Generation Company, LLC
Table 3.1 (3) Liquid Effluents- Summation of All Releases: Unit 3
Unit 1st 2nd 3rd 4th Est. Total
nis Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release o N/A N/A N/A NA | 1.95E+01 |
2 Average Concentration pCimL N/A N/A N/A N/A
Percent of ODCM Quarterly
3 dose limit % N/A N/A N/A N/A
B. Tritium
1 Total release ci 1.90E-03 | 3.56E-04 | 1.16E-04 | 1.18E-04 | 2.37E+00 |
2 Average Concentration uGimL | 8:01E-13 | 4.51E-13 | 2.94E-13 | 1.49E-13
g Percent of ODCM Quarterly % 4.62E-07 | 8.68E-08 | 2.83E-08 | 2.87E-08
ose limit

C. Dissolved and Entrained Gases

1 Total release Ci N/A N/A N/A N/A 2.03E+01
2 Average Concentration pCi/mL N/A N/A N/A N/A
Percent of ODCM Quarterly
3 dose Jimit " % N/A N/A N/A N/A
D. Gross Alpha .
1 Total release Ci N/A N/A N/A N/A 2.00E+01
2 Average Concentration uCi/mL N/A N/A N/A N/A
E. Liquid Release Volume
1 Total Release Liters 6.17E+05 | 2.46E+05 | 7.26E+04 | 9.33E+04
F. Dilution Volume
1 Total Release Liters 2.37E+12 | 7.89E+11 | 3.95E+11 | 7.89E+11
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Cbmpany, LLC

Lower Limits of Detection for Liquid Effluents

Fission and Activation Gase pCi/mL
Kr-87 1.00E-05
Kr-88 1.00E-05
Xe-133 1.00E-05
Xe-133m 1.00E-05
Xe-135 1.00E-05
Xe-138 ~ 1.00E-05
Todines

I-131 1.00E-06
Particulates

Fe-55 1.00E-06
Sr-89 5.00E-08
Sr-90 5.00E-08
Mn-54 5.00E-07
Co-58 5.00E-07
Fe-59 : 5.00E-07
Co-60 - 5.00E-07
7n-65 5.00E-07
Mo-99 5.00E-07
Cs-134 5.00E-07
Cs-137 5.00E-07
Ce-141 _ 5.00E-07
Ce-144 5.00E-06
Other

H-3 ‘ 1.00E-05
Gross Alpha 1.00E-07

The above limits are the ODCM required Lower Limits of Detection (LLD).

Page 26 of 49




DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 3.2(1) Liquid Effluents Release Point: Unit 1
g:;:el ;‘;st Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
[-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD . <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD - <LLD <LLD <LLD
Cr-51 Ci <LLD | <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-55 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
H-3 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ci
Ci
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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DRESDEN NUCLEAR POWER STATION
2021 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
Docket Numbers: 50-010/50-237/50-249

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 3.2(2) Liquid Effluents Release Point: Unit 2
g:l‘:;‘iiz Continuous Mode Batch Mode

Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-55 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
H-3 Ci 1.90E-03 3.56E-04 1.16E-04 1.18E-04 <LLD <LLD <LLD <LLD
Ci
Ci
Total for Period Ci 1.90E-03 3.56E-04 1.16E-04 1.18E-04 <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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Table 3.2(3) Liquid Effluents Release Point: Unit 3
g:lcelgiz Continuous Mode Batch Mode
Units 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLDb <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-59 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Zr-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Nb-95 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Tc-99m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Ag-110m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Fe-55 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
H-3 Ci 1.90E-03 3.56E-04 1.16E-04 1.18E-04 <LLD <LLD <LLD <LLD
Ci
Ci

Total for Period Ci 1.90E-03 3.56E-04 1.16E-04 1.18E-04 <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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Table 4 Batch and Abnormal Release Totals Site

Batch Releases

A. Liquid Releases ,
Quarter1 Quarter2 Quarter3 Quarter4 Annual

1. Number of Batch Releases 0 0 0 0 0

2. Total duration of batch releases min N/A N/A N/A N/A N/A
3. Maximum batch release duration min N/A N/A N/A N/A N/A
4. Average batch release duration min N/A N/A N/A N/A N/A
5. Minimum batch release duration min N/A N/A N/A N/A N/A

B. Gaseous Releases
Quarter1 Quarter2 Quarter3 Quarter4 Annual

1. Number of Batch Releases 0 0 0 0 0

2. Total duration of batch releases min N/A N/A N/A N/A N/A
3. Maximum batch release duration min N/A N/A N/A N/A N/A
4. Average batch release duration min N/A N/A N/A N/A N/A
5. Minimum batch release duration min N/A N/A N/A N/A N/A

Abnormal Releases

A. Liquid Releases Units Annual
1. Number of Abnormal Releases 0
2. Total Activity Ci 0.00E+00
B. Gaseous Releases Units Annual
1. Number of Abnormal Releases 0
2. Total Activity Ci 0.00E+00

RADIOLOGICAL IMPACT ON MAN

Table 5 Total Body Dose from Gaseous and Liquid Effluents

Unit 1 Unit 2 Unit 3 Site
Liquid mRem NA . 9.09E-09 9.09E-09 1.82E-08
Gaseous mRad N/A 1.36E-03 1.03E-03 2.38E-03
Radioiodines, tritium mRem 1.04E-03 7.15E-04 3.84E-04 2.13E-03
and Particulates

C-14 mRem N/A 1.24E-03 1.27E-03 2.51E-03
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Table 5.1 Organ Dose from Gaseous and Liquid Effluents

Licensee: Exelon Generation Company, LLC

Unit 1 Unit 2 Unit 3 Site
Liquid mRem N/A 9.09E-09 9.09E-09 1.82E-08
Gaseous (Skin) mRad N/A 2 31E-03 175E-03 4.06E-03
Radioiodines, tritium 2.707E-03 3.927 E-03 8.945E-03
and Particulates mRem (Liver) (Thyroid) (Thyroid) 1.56E-02

Table 6 Solid Waste Shipped Offsite for Burial or Disposal (Not irradiated fuel)

1-  Types of Waste

Types of Waste Total Quantity (m?) | Total Activity (Ci) Period Est. Total Error

a. Spent resins, filter sludges,
evaporator bottoms, etc. 5.67E+01 1.45E+02 01/01-12/31 +25
b. |Dry compressible waste,
co$taminated equip., etc. 4 44E+02 3.89E{01 01/01-12/31 +25

I f '
Z-t Irradiated components, control rods, 0.00E+00 0.00Ek00 01/01-12/31 +25
d. |Other (describe) 3.65E+01 5.29E/03 01/01-12/31 + 25

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

Major Nuclide Composition

%

" Resins, Filters, -and Evap Bottoms

a. Cs-137 (5.61E+00 Ci)

3.85

Fe-55 (4.21E+01 Ci) 28.96
Co-60 (8.71E+01 Ci) 59.86
Ni-63 (6.99E+00 Ci) 4.81

I ‘,D',ryActiveWajs'teA - .

b. Mn-54 (2.80E-02 Ci) 7.19
Fe-55 (1.71E-01 Ci) 43.97
Co-58 (7.81E-03) 2.00
Co-60 (1.45E-01 Ci) 37.21
Zn-65 (1.25E-02 Ci) 3.20
Cr-51 (1.36E-02 Ci) 3.48

' “ Irradiated Components ‘

c. None
) L » ,"*Other ’

d. Mn-54 (4.23E-04 Ci) 7.98
Fe-55 (2.11E-03 Ci) 39.86
Co-58 (1.08E-04 Ci) 2.03
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Co-60 (2.01E-03 Ci) 38.03
Zn-65 (1.83E-04 Ci) - ‘ 3.45
Cs-137 (6.69E-05 Ci) 1.26
Cr-51 (1.40E-04 Ci) 2.65

3- Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
8 Ground Energy Solutions—Oak Ridge, TN
14 Ground Energy Solutions--Clive, UT
1 Ground Philotechnics, Ltd

CHANGES TO THE PROCESS CONTROL’PROGRAM ’

The Process Control Program procedure (RW-AA-100) Rev 12 was revised last on 8/17/2017.
There have been no new changes for the 2021 year.

DIRECT RADIATION

There are five identified sources of direct radiation dose that meets the definition referenced in
10CFR72.104 and must be added to the gaseous and liquid effluents dose. They are:
Skyshine

West Independent Spent Fuel Storage Installation (ISFSI) Pad

East ISFSI Pad

Condensate Storage Tanks (CST)

General Electric Facility located southwest of the plant on Collins Road.

oW =

Skyshine

The radioactivity source that results in the most significant offsite radiation dose at the Dresden
Station is skyshine resulting from N decay inside turbines and steam piping.

The '8N that produces the skyshine effect is formulated through neutron activation of the oxygen
atoms in the reactor coolant as the coolant passes through the operating reactor core. The "N
travels with the steam produced in the reactor to the steam-driven turbine. While the '®N is in
transport, it radioactively decays with a half-life of about 7 seconds and produces 6-7 MeV
gamma rays. Typically, offsite dose points are shielded from a direct view of components
containing '®N, but there can be skyshine at offsite locations due to scattering of gamma rays off
the mass of air above the steam lines and turbine.
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The dose rate due to skyshine has been found to have the following dependencies:

1. The dose rate decreases as distance from the station increases. :

2. The dose rate increases non-linearly as the power production level increases.

3. The dose rate increases when hydrogen-is added to the reactor coolant, an action taken
to improve reactor coolant chemistry characteristics.

To calculate offsite dose due to skyshlne in a given time period, Dresden Station must track the
following parameters:

1. The total gross energy En produced with hydrogen being added.
2. The total gross energy Eo produced without hydrogen being added.

The turbines at the site are sufficiently close to each other that energy generated by the two
operating units may be summed. Because the hydrogen addition system is normally in-service
during plant operation, the conservative assumption that all power is generated during hydrogen
addition can be used. ’ ‘

An initial estimate of skyshine dose is calculated using equation 5-1 on page 11.5.4 in ‘the
Dresden Offsite Dose Calculation Manual with the following assumptions from Table 5.1 on
page 11.5-11:

Dsky= (K)(Eo-MnEn)((OF 1*SF1e°0007R1)+(OF ;*SF2e0007'R2)  (5.1)

Table 6.1: Parameters for Calculations of N-16 Skyshine Radiation from Dresden
Units 2 and 3

Shielding
Location Occupancy | Occupancy Factor
Number K Activity Hours (OH) | Factor (OF) (SF) Distance (R)
1 Living at Home 8344 0.95 - 0.7 800
2 Fishing 416 0.05 1 610

These parameters are used to obtain an initial estimate of skyshine dose to the maximally
exposed member of the public using Equation 5-1. If desired, more realistic parameters could
be used in place of these to refine the estimate. For example, one could determine whether the
nearest resident really fishes the specified number of hours at the specified location.

e

a. The amount of time in a year that a maximally exposed fisherman would spend fishing
near the site is estimated as 12 hours per week for 8 months per year. This yields an
estimate of:
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[12 hours/week] x [(8 months/yr)/(12 months/yr)] x [52 weeks/yr] = 416 hours/yr
The remaining time is assumed to be spent at the nearest residence.

b. Distance to nearest residence (See ODCM Table 4-1).

c. Estimated from a drawing of the site.

d. The OFkis the quotient of the -number of hours a location is occupied and the number of
hours in a year. Thus OHk/8760 hours = OFkrounded to the 0.01 digit.

A survey of the nearest residents revealed that as they do enjoy fishing, they spend far less time
than the above estimate in Table 6.1 above. I[n addition, because they live on the Kankakee
River, they enjoy fishing at their homes rather than the designated 610 meters from the plant.
As such, these assumptions have been adjusted in order to calculate a more accurate dose to
the nearest resident at 868 meters from the plant with 8000 occupancy hours per year. This
yielded a dose from Unit|2 due to skyshine of 2.110 mRem and 2.163 mRem from Unit 3 for a
total of 4.273 mRem for the Site. }

There are currently two ISFSI pads (east and west) located within the Protected area of the
Dresden station. These casks contain the spent fuel from the reactor, and the pad is designed
to store the spent fuel until a more suitable location is available. Optically stimulated
luminescence dosimeters (OSLD) are placed on the fence around the pads and exchanged
semi-annually to measure the direct dose from the ISFSI pad. The dose from each location is
summed to acquire an annual dose for that specific location a known distance from the casks.

Independent Spent Fuel Storage Installation

The equation for a point source is used (DR1*D1?= DR2*D2?) to calculate the annual dose to the
nearest member of the public. The OSLD with the highest annual reading was used because
they have a lesser contribution by percent of background radiation lending to more accuracy in
the dose attributable only to the ISFSI pad
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Table 7: West ISFSI Pad Dose Calculations

DR2

(mrem) (mrem) (ft) Dq (ft) Do (ft)
23| 1538 | 1625 | 318.1 136 2640 0.84
24 | 480.9 | 970.3 | 1451.2 91 2640 1.72
25| 324.9 628 952.9 98 2640 1.31
26| 106.2 | 176.6 | 282.8 90 2640 0.33
27 | 238.7 | 427.7 | 666.4 61 2640 0.36
28 | 167.5 275.6 443 .1 117 2640 0.87

Figure 1: West ISFSI Pad
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Table 7.1: East ISFSI Pad Dose Calculations

H1 H2 DR D1 D: DR;
(mrem) (mrem) (mremlyr) (ft) (ft) (mreml/yr)
17| 78.8 90.2 169 88.8 2660 0.19

18| 62.6 66.9 129.5 99.4 2660 0.18
19| 59.6 79.8 139.4 102.3 2660 0.21
20| 845 97.4 181.9 117.0 2660 0.35
21| 201.8 | 2521 453.9 118.4 2660 0.90
22| 743 98.4 172.7 97.4 2660 0.23

Figure 2: East ISFSI Pad

The highest annual dose received from the ISFSI pads were location 21 and 24. These results
and distances from the center of the pad was used to calculate a dose of 1.72E+00 mRem/yr for
the West pad and 9.00E-01 mRem/yr for the East pad. This resulted in a combined annual
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dose of 2.62E+00 mRem/ yr. due to direct radiation from storage of spent fuel on the IFSFI
pads.

Condensate Storage Tank (CST)

The Condensate Storage Tanks (A and B) are a source of make-up water and has become
contaminated through the operation of the plant. Although the level of contamination of the
water inside the tank isn’t at a level to produce a measurable dose rate, tanks are specifically
listed in 40CFR190 and a calculation of the annual dose to the nearest resident must be
performed.

A direct radiation dosimeter (07), was placed on the northeast perimeter fence of the 2/3
Condensate Storage Tank identical to those on the ISFSI pad, and as such will use the same
methodology to calculate an annual dose.

Table 7.2: CST Dose Calculations

H1 H2 DRy D1 D2 DR:
(mrem) (mrem) (mremlyr) (ft) (ft) (mreml/yr)
7| 1442 | 1674 | 3116 | 17 | 2540 | 0.014 |
Figure 3: 2/3 Condensate Storage Tanks Figure 4: Distance to Nearest

Resident
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The approximate distance from the dosimeter on the fence to the edge of the tank is 17 ft.
Using the same equation and the distance to the nearest residence (2543 ft.) DR1*D12=DR2*D2?
it yields an annual dose of 1.40E-02 mRem/year. These calculations are very conservative
because the measured dose is almost entirely from background and not from the plant or
storage tanks.

GE Hitachi Nuclear Energy Facility

This facility is located southwest of the Dresden Nuclear Power Station on Collins Rd and is the
location of a de facto high-level radioactive waste storage site that holds 772 tons of spent
nuclear fuel. The used fuel from various nuclear generating sites across the country are stored
in a spent fuel pool. The following table was taken from the NRC Technical Specifications for
Safety Renewed License SNM-2500 for the GE Hitachi Energy Americas LLC Appendix A:

Since the source of radiation from the site is from the Uranium fuel cyclL, the site is also
required to ensure that the requirements of 40CFR190 and 10CFR72 are met. Therefore, an
Annual Operating Report is generated and submitted to the NRC to demonstrate that the
regulatory limits are not exceeded to members of the public.

40CFR190 states that the annual whole-body dose to a member of the public shall not exceed

- 25 mRemlyr from all sources of the uranium fuel cycle. This distinction dictates that the sum of
the dose from the operation of the Dresden Nuclear Power Station and the GE Hitachi Nuclear
Energy site cannot cause a member of the public to exceed a whole-body dose of 25
mRem/year. As a result, communication from the two sites is necessary to exchange the
calculated dose contributions to ensure this requirement is met. The dose contribution from the
GE Hitachi site for the 2021 year was: 1.20E-01 mRem/yr.
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| Attachment 1 |

2019 Errata Data
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2019 Original

DEESDEN NUCLEAR POWER STATION
2013 AWNNUAL RADIOACTIVE BEFFLUENT EELEASE REPORT
Docket Mumbers: 30-010/30-237/50-245

Dresden Muclear Power Station Units 12, 3 Licensee: Exelon Generation Company, LLC

Table 2.1(2): Gaseous Effluents- Summation of All Effiuent Releases Unit 2
Ist Zad 38 & Est. Tegal
Tnits Quarter Quarter Camter _ Crarter | FEmor%
A. Fiszion & Activation Gass .
1 Toml Release Ci 3.15E+02 2138401 4.15E+01 1.65E+01 | 131E=+01
1 Averaes relenss rota S periof CEser 4.00E+01 2 THEHA 526E+00 TONESG0
. DerentofODCM Quunerly daselisy | o G2mma' | 199E-01 131E-02 270E-G2 | 141B-02
3 i - <
ba
i) % Bem® 4.85E-03 3.15E-04 6.03E-34 3.76E-04
_B. Jodips131
1 Totl release i 3.36E-04 8.44E-04 1.56E-03 108E-03 | 2.40E+03
2 Averags ndeass rote S petiod uCifsec 4.26E-05 1.20E-04 101E-04 1.37E-04
3 (E;:c eat of ODCA Qarterly dose It 5 2.19E-01 2.89E-01 3.82E-1 2.58E-01
C. Pasticnixtes
1 Particulaces with hadfcdife =8 days i 6.65E-04 3.78E-04 457603 S28E-04 2,.9-§E+Bl—|
2 Avemge releaze muce for pariodl pCifac 8A3E-05 4.80E-05 5.79E-05 6.708-05
3 qoremofODCM Quanaly dass toni % 210801 | 280E01 | seEm; | 28E0
| D. Thtum
| I Toml release i 3.60E+00 1.49E+01 1.38F+01 6548+00 | 7.56E+00
1 Avearage relenze 1ate fpr pariod BCEsEC 4.36E-01 1.B89EH 1L73E+0D 8.29E-01
3 oo ODCM ey duee i % 210E-01 | 289E01 | 302Em1 | 2.88E-01
E. Grogs Alvha
1 Total relaasa Ci NA WA WA A 2. 94E+01
2 Average relenze e for period e WA WA WA NA
F. Carbonld
1 Totl pelease i 3.GOEH00 3.73E+00 4.38E+0D 270EHD
3 Averaga release rte forperiod pCTsec 4.68E-01 4.73E-01 3.56E-71 3.54E-1

1. Based upon a quartesly dose Seit of 3.0% mBxdyT fo the Site
2. Based upon a quarierly dose Hredt of 1808 niRadiye far the Sits
* "Percent of QDCM aaoual dose Mrait™ idicates combined totxl of Todine-131, Pardculates, ang Tritham
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DREESDEN NUCLEAR POWER STATION
2019 ANNUAL RADIOACTIVE EFFLUENT RELEASE KEPORT
Docket Numbers: 30-010/50-237/50-24%

Licensee: Exelon Generation Company, LLC

Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Table 2.1(3}: Gaseous Efffuents- Summation of All Effluent Releases Unit 3
1zt 2ot Eicd Sth Ext. Tetal
Units Quarsr Quarter Quarter Cuerter Emor, %
A. Fizsion & Activetfon Gasss
1 Total Beleass i 3.01E+(3 3. TIEXU0 300E+DS 3.33E+0D 131E+1
2 Aversgs releags rate for paiod pCifsec 3.82E+00 4.78E-01L 3. 31E-01 3.97E-01
. Darcent of GDCM Quartaly dase % Gamma' 202E£Q 2.88E-03 3.02E-03 3.24E-03
’ Youat site} 9% Bei® S41E- £.25E-05 6.04E-05 7.17E-05
B. Iodire13F
1 Toml relzasa Ci L11E-B4 250604 2. TIE-04 321E-04 | 2G0EHL
2 Averaps releaze me forpariod pCifsec l 140E-05 JA0E-05 3.51E-05 2.81E-05
3 pepenerODCM Gnarly Cue % | | 1sEm | rsEe | 1mEe | 1ase
C. Partioaiates
1 Porrirulares wirh hadflife g days Ci 1.66E-04 LO4E-04 8.S6E-05 L1IE-g4 | 284E+01
2z Average ral rate for pediod pCissc 2.10E-D5 1.31E-0% 1.08E-05 141E-G5
3 et of CDUM Quedly foce % L63E0l | 1.48E0I | LTHESI | 101E-01
D. Trithim
1 Toto] pelzas i 1.23E+00 | 496E+00 | 3.02E+00 1358400 | T.54E+D0
3 Averagsrelsaze rats for periog pCifse L56E-01 $.20E-01 3.83E-01 1.72E-81
3 T oo Qumly dese % 1.63E-01 148E01 | 174E-01 1.01E01
E. Gross Alnba
1 Toml relagsa i NiA WA M NA 204201 |
2 Ansrngz relaass mpe e paribg pCirssc N Hia Bia MR
F. Catbonld
1 Total pelzass Ci 3.69E+00 3.73E00 4. 38E+B0 254E+00
2 Avemgs release mate for period uCilzec 4.68E-D1 4.73E-01 5.58E-01 3.22E-01

1. Bazed upsno o quantarly Sose Hmit of 5.03 mRadyr for the Site
3. Bazed upoo o quartsrly dose Hmit of 1300 mRad'yr for the Site
* *Parract of ODCA] anoead dese Jimie® indicates combined totdl of Tadine-131, Particulates, ang Trithan
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2019 Corrected

Table 2.1(2): Gaseous Effluents- Summation of All Effluent Releases Unit 2
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
. Fission & Activation Gases
1 Total Release Gi 3.15E+02 2.13E+01 4,15E+01 1.65E+01 | 1.31E+01
2 Average release rate for period uCi/sec 4.00E+01 2.70E+00 5.26E+00 | 2.09E+00
s Eercen.t of ODCM Quarterly dose % Gamma'’ 1.99E-01 1.31E-02 2.70E-02 1.41E-02
limit (site) % Beta? 4.85E-03 3.15E-04 6.03E-04 3.76E-04
. lodine-131
1 Total release Gi 1.34E-04 | 3.65E-04 | 4.99E-04 | 2.90E-04 | 2.60E+01
2 Average release rate for period yCifsec 1.72E-05 4.64E-05 6.28E-05 3.65E-05
s lm"f”ﬁ of ODCM Quarterly d°se‘ % 219E-01 | 289E-01 | 3.92E-01 | 2.88E-01
. Particulates '
{  Particulates with halfife >8 days c 6.65E-04 | 3.78E-04 | 457E-04 | 528E-D4 | 2.94E+401 |
6.70E-
2 Average release rate for period uCifsec 8.43E-05 4.80E-05 5.79E-05 05
s I'I’n‘i[ff’)“ of ODCM Quarterly dose % 219E-01 | 2.89E-01 | 3.92E-01 | 2.88E-01
. Tritium
1 Total release o 360E+00 | 1.49E+01 | 1.38E+01 | 6.54E+00 | 7.56E+00 |
8.29E-
2 Average release rate for period uCilsec 4.56E-01 1.89E+00 1.75E+00 01
. {T;jfi';‘ of ODCM Quarterly dose % 219E-01 | 2.89E-01 | 3.92E-01 | 2.88E-01
. Gross Alpha
1 Total release Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.94E+0u
2 Average release rate for period uCifsec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Carbon14
1 Total release Ci 3.69E+00 3.73E+00 4.38E+00 2.79E+00
3.54E-
2 Average release rate for period uCifsec 4.68E-01 | 4.73E-01 5.56E-01 01

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site

2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site
* "Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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Dresden Nuclear Power Station Units 1,2, 3

Table 2.1(3): Gaseous Effluents- Summation of All Effluent Releases Unit 3
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release o 3.01E+01 | 377E+00 | 3.00E+00 | 3.13E+00 | 1.31E+01 |
2 Average release rate for period uCilsec 3.82E+00 | 4.78E-01 | 3.81E-01 | 3.97E-01
,  Percentof ODCM Quartsry doss | % Gamma' | 202E-02 | 288E-03 | 302603 | 324E-03
limit (site) % Beta? | DA1E-04 | B28E-05 | 6.04E-05 | 7.17E-05
B. lodine-131
{ Total release Ci 4.49E-05 | 9.766-05 | 9.15E-05 | 4.47E-05 | 2.60E+01 |
2 Average release rate for period uCi/sec 5.77E-06 | 1.24E-05 | 1.15E-05 | 5.63E-06:
3 g O OPCM Quartery dose % 163E-01 | 148E-01 | 1.74E-01 | 1.01E-01
C. Particulates
1 Particulated with half-life >8 days Ci 1.66E-04 | 1.04E-04 | 8|56E-05 | 1.11E-04 | 2.94E+01
2 Average release rate for period uCifsec 2.10E-05 | 1.31E-05 | 1.09E-05 | 1.41E-05
3l rorOPCM Quarterly dose % 163E-01 | 148E-01 | 1.74E-01 | 1.01E-01
D. Tritium
1 Total release o 123E+00 | 4.96E+00 | 3.02E+00 | 1.35E+00 | 7.56E+00 |
2 Average release rate for period uCilsec 1.56E-01 | 6.29E-01 | 3.83E-01 | 1.72E-01
3 iy orOPCN Quarterly dose % 1.63E-01 | 148E-01 | 1.74E-01 | 1.01E-01
E. Gross Alpha
1 Total release o 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.94E+01
2 Average release rate for period pCilsec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
F. Carboni4
1 Total release Ci 3.69E+00 3.73E+00 4.38E+00 2.54E+00
2 Average release rate for period uCifsec 4.68E-01 [ 4.73E-01 [ 5.56E-01 | 3.22E-01

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site
2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site
*"Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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2020 Original

DRESDEX MUECLEAR POWEER. STATION
2030 ARRAIAY, RARTOACTIVE EFFLUENT RELEASE REEORT
Diodat Wambers: 50-01030-23750-240

Brresder Kucizer Poyser Stxtion Units 1.3, 3 Licemses: Fxelum Gensration Crmpany, FEC
Table 2.1{3): Gasszous Efflusnts- Summation of All Effluent Releases Uit 2
1st ng 3rd Liz] Est. Total

Urits Dusger Quarier Cuarsr Cumiber | Edror, 9

A, Fizslon & Soilealicn Gages
B — o 1945401 | 175B+01 | 178E=D1 | 1745601 | 1396401 |
Cizap | 245E+00 | Z20E00 | 235Ee00 | 2anSsD

1
2

Sorermie relazse rale for parfod

Pesnent of ODCH Quostarly dige | Qampma! | Sec U2 | WEIEG2 ) LSRR | 1TRER

Tanit jEn2} o matyy | 3TIEDE | 337EDS | BA0EDM | 140503
B. lodnei3t
1 ___Totalselegss o 6.57E-05 | 436603 | SE5E0S | 2895403 | ZGOEHDM |
2 SAverane relagse rabe for pafnd pcygsp | |BRTEDS | S53ED4 | TESENS | ATUEN4
s poCebCfODTMOTEmAR | g | |2ape03 | 269ED | 244E4S | G03S4E
C. Patculaiss
§  Paicdaizs wih beiHle & gays o | 18902 | A36ED3 | S6SEDS | LOPEQ4 | 2345401

2 Arearane miawsa r2he for peflad pclgeg | FICEOS 5.52E5-05 FATELDS | BEFEAAS
Pegeant of DOCH Cuattary doze

3 Ly %% 230E-03 ZHIE03 | 204E05 | GISEI3
T, TREum
1 Totalselsses o] 4.42E+00 | S.04E480 | 641E350 | 4.B7E+0D | T.58E400
| 2 ANETRTE relsses 1abe for penod HCY¥sag S.51E-01 1.02E+E0 F13E-D 6. 1881
‘ Pezgent af DOCK) Qumrtary doge ] ) . = | = az=
T 3 A St 2. 30E-03 Z5iE-03 22E0E | 653503
E. Gross Alphia
1 Tokalrelogas o DAODE+DD | 0.005+00 | DEOE:00 | DLODE+GD | 2945401
2 werane relasze rate for patod pCyses | BO0E:00 | 0.00E+400 | DEOE:DD | ODOCEsQD
F. Carbanlsd
1 Total rSigzes o E26E+00 | 3.66E400 | 3FEE+I0 | 3755480
2 Syerape relsgse rate for pertod pHCi¥ssp | E.75E-Dt 4 58E-01 4TIEDY | 4735

1. Eassd upom 3 quaniady dooe Bvdtol 580 mRadiyw forthe Ste
2. Bassd rponquriedy doce ivita? {000 mRadiy for the Site
* "Peroent of COOH 2nnud] ook Hml” indicales comibined tot of indine-13y, Particuistes, and Tritum

Pape Bof38
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2020 Original

DRESTIEN NUCLEAR. POWER STATION
20 AIRSITAL RADIOACTIVE EFFLUEKNT RELEASE FERORT
Docket Nuntbers: S0-010050-23 750348

Dresdsn Muclaor Bower Stafica Tnits 12, 3 Licersse: Fielop Gensmtien Cempey, LLC
Table 2 1{3): Baceous Effluents- Summafion of Al Effluent Releases Uit 3
i34 2t Zad 4t Est. Todal

Uniss Cls3rer Qusrar SiEtsr Suartsr EmoT, %

_#. Fisslon & Acthalion GIges

1 Tetal Flemen 3 3A0E:O0 | 3TIS#O0 | 4004E:00 | 2145400 LMENiI
2 Susiare relagee 13le for pefod pCHzes | 431E-E] 4 IS0 51550 273IEN01
5 ;an‘a;fgg ;fr DOCH Questeiy dose Ga;zmal 333E0e | 356593 | 236D | 28BT03

RS o petyt | 6E62E08 | 796505 | T.HS8s | AisS0s
B. jedne-13t
1 Total fgieges i SATERS | 145503 | 1.145403 | 3ASEOS E-*EHE%M
2 Aueragerelasse rate for parfod | pCHsag | BEBIE-ES 1LE4E-84 14054804 JBIEDS
3 g oocMOmRaes ) g | s | oasead | mamae | 1ces0n

]

. Pabculales
1 Parioraies wih hetHife ~& davs o 1.51E-04 | 153844 | 146594 | TABEDS E%E’rﬂl

2 &parage ralease rebs for perad pcizes | 1.91E05 188538 1 ATEDS 104503
Percant ol COCR Grenedy dose

3 % | 151843 | o3smo4 | ESEEQY | 128503
. Trium

1 Totaleizzes i | S0EsO0D | 2EoEsAD | 1.03Ee00 | 3STEDT | T.E6E0D
@ Awetagermsmserstsforperod | povses | 4DSEDY | RESE0s | 644504 | 453500

3 el DM Duamsry does % | 1ste0s | oas=os | B3esas | isesos
E. Gioss Alnha

1 Totdlramase o N, T, e, WA | 284540 |
2 fuerageslease fate for period pCisec HIA i R il
F.  Carbanid

1 Totalrsmsss o | sasesop | sgoEsmp | 3gpsew | aosesng

2 Avemgeemsmemtetrpeios | povsse | e7eEpr | agsEor | asesor | ase=m

1. Bazed mmen: aquaci=dy dose kvt ol 500 mAadiy Torthe Sie
2. Sasa epen goquani=dy dooe rital {000 mRadiyr for the Sile
* "Ferrent of OO0 annugl oo it indkalezs combined iofe? of lodne-139, Parbicuiztes, and Tilum

Page9afil
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2020 Corrected

Table 2.1(2): Gaseous Effluents- Summation of All Effluent Releases Unit 2
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release Ci 1.94E+01 1.75E+01 1.78E+01 | 1.74E+01 | 1.31E+01
Average release rate for
2 period uCilsec 2 .45E+00 2.22E+00 2.26E+00 | 2.20E+00
%
,  Percent of ODCM Quarterly Gamma' | 182E-02 | 162E-02 | 1.57E-02 | 1.73E-02
dose fimit (site) % Bota? | 371E-04 | 3.37E-04 | 3.40E-04 | 1.40E-03
B. lodine-131
1 Total release Ci 9.58E-05 | 2.72E-04 | 3.49E-04 | 3.16E-04 | 2.60E+01 [
) 's;’ﬁ;zge release rate for WCilsec | 12205 | 345E05 | 4.40E-05 | 3.98E-05
Percent of ODCM Quarterly % 230E-03 | 261E-03 | 2.14E-03 ||6.13E-03
3 dose limit (*) .
C. Particulates ‘
) cF;:;t;culates with half-life >8 o 189E-04 | 4.36E-03 | 5.66E-04 | 7.07E-04 | 2.94E+01
Average release rate for
2 period uCi/sec 2.39E-05 5.52E-05 717E-05 | 8.97E-05
Percent of ODCM Quarterly o -~
3 dose limit (*) % 2.30E-03 2.61E-03 2.14E-03 6.13E-03
D. Tritium
1 Total release Ci 4.42E+00 | 8.04E+00 | 6.41E+00 | 4.87E+00 | 7.56E+00
Average release rate for
2 period HCilsec 5.61E-01 1.02E+00 8.13E-01 6.18E-01
Percent of ODCM Quarterly % 2.30E-03 | 2.61E-03 | 2.14E-03 | 6.13E-03
3 dose limit (*)
E. Gross Alpha
1 Total release Ci 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 2.94E+0d
Average release rate for . 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2 period uCi/sec
F. Carbon14
1 Total release Ci 528E+00 366E+00 376E+00 3.75E+00
Average release rate for
2 period uCi/sec 6.79E-01 4.66E-01 4.73E-01 4.72E-01

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site
2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site
* "Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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2020 Corrected

Table 2.1(3): Gaseous Effluents- Summation of All Effluent Releases Unit 3
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release Ci 3.40E+00 | 3.71E+00 | 4.04E+00 | 2.14E+00 | 1.31E+01
2 Average release rate for period uCilsec 4.31E-01 4.71E-01 5.12E-01 2.72E-01
%
Percent of ODCM Quarterly Gamma' | 325E-03 | 3.66E-03 | 3.86E-03 | 2.06E-03
dose limit (site) % Beta? | 6.62E-05 | 7.16E-05 | 7.11E-05 | 4.15E-05
B. lodine-131
1 Total release Ci 6.58E-05 | 9.77E-05 | 6.48E-05 | 2.87E-05 2-60E+0ﬂ
2 Average release rate for period pCi/sec 8.37E-06 1.24E-05 8.15E-06 3.61E-06
Percent of ODCM Quarterly % 151E-03 | 9.38E.04 | 8.39E-04 | 1.48E-03
|3 dose limit (*) |
’C. Particulates ‘
Particulates with half-life >8
| 1 days Ci 1.51E-04 | 153E-04 | 1.16E-04 | 7.98E-05 | 2-94E+01
Average release rate for
2 period uCi/sec 1.91E-05 1.94E-05 1.47E-05 1.01E-05
Percent of ODCM Quarterly % 151E-03 | 9.38E-04 | 8.39E-04 | 1.48E-03
3 dose limit (*)
D. Tritium
1 Total release Ci 3.20E+00 2.82E+00 1.13E+00 3.57E-01 7.56E+00
2 Average release rate for period uCi/sec 4.06E-01 3.57E-01 1.44E-01 4.53E-02
percent of ODCM Quarterly % 151E-03 | 9.38E-04 | 8.39E-04 | 1.48E-03
3 dose limit (*)
E. Gross Alpha
1 Total release ci N/A N/A N/A N/A 2.94E+01 |
2 Average release rate for period pCi/sec N/A N/A N/A N/A
F. Carbon14
1 Total release Ci 5.28E+00 | 3.72E+00 | 3.49E+00 | 3.05E+00
2 Average release rate for period uCilsec 6.79E-01 4.73E-01 4.40E-01 3.84E-01

1. Based upon a quarterly dose limit of 5.00 mRad/yr for the Site
2. Based upon a quarterly dose limit of 10.00 mRad/yr for the Site
* "Percent of ODCM quarterly dose limit" indicates combined total of lodine-131, Particulates, and Tritium
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Constellation Energy Company, LLC ‘ Co . !
Dresden Generating Station A n i u m S ; -Da—te; 2022.03.31
6500 North Dresden Road J - 10:59:24 -05'00'

Morris, IL 60450-9709

Subject: 2021 Annual RGPP Monitoring Report
Summary of Results and Conclusions
Dresden Generating Station
Morris, Illinois

This letter report presents the summary of Radiologic Groundwater Protection Plan (RGPP) results for the
2021 groundwater and surface water monitoring rounds conducted at the Constellation Dresden Generating
Station. RGPP data for previous monitoring rounds is summarized in AMO’s semi-annual/quarterly reports.

Background ’ '

In 2006, Conestoga-Rovers & Assodiates (CRA) was retained by Exelon Nuclear to perform a hydr'ogeologic
investigation at the Dresden Generating Station to evaluate whether groundwater at or near the Station has
been impacted by releases of radionuclides. Prior to performing the investigation, CRA evaluated available
information concerning historic releases, as well as components, structures, and areas of the facility that have
the potential to release radioactive liquid to the environment.

The results of the 2006 investigation for groundwater samples collected within the protected area identified
that almost half of the 39 wells showed measurable concentrations of tritium. This tritium comes from historic
spills from above ground tanks and leaks of underground lines within the protected area. Groundwater samples
collected outside the protected area showed no detectable tritium for 24 of the 26 wells. The two exceptions
for the wells outside the protected area include wells DSP 149(R) and DSP-159-1 (M).

The results of the fleet wide study for the Dresden Generating Station (the Station) are presented in the report,
-entitled Hydrogeologic Investigation Report, Fleetwide Assessment, Dresden Generating Station, Braceville,
Hlinois (Conestoga-Rovers & Associates, September 2006). The referenced report also provides detailed
descriptions of the Station’s location, surrounding features and land use, subsurface geology and hydrogeology,
and a summary of groundwater use in the area of the Station.

GHD completed three five-year update hydrogeologic investigation reports for the Station (NEI 07-07,
Hydrogeologic Investigation Report, dated May 2011, December 2015, and December 2020). The reports
summarized station activities since the 2006 hydrogeologic investigation report, including changes at the
Station as well as RGPP sampling activities and groundwater flow. Relevant conclusions from the 2020 report
are:

e Tritium is not migrating off the Station at concentrations greater than the State of Illinois criteria of
200 pCi/L.

e Tritium concentrations in groundwater were detected at concentrations greater than the USEPA
drinking water standard. The maximum tritium concentration at the end of 2019 was 33,850 pCi/L
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(MD-11). Tritium concentrations greater than the USEPA drinking water standard were limited to the
“B” CST, south of the Unit 3 Turbine Building.

¢ No gamma-radionuclides associated with licensed plant operations were detected at concentrations
greater than their respective LLDs.

e  Select transuranics U-233/234 and U-238 were occasionally detected in several wells since 2016. The
concentrations are considered background.

¢ In 2019, Ni-63 was consistently detected in monitoring well MW-DN-1011 and MW-DN-1191. Per
revision 9 of the RGPP, and to investigate Ni-63 in groundwater, the Station includes Ni-63 and Fe-

55 analysis for all Source wells and all Long-Term Shutdown wells currently sampled as part of the
RGPP.

e In 2019, multiple Sr-90 concentrations were detected above its LLD. Sr-90 was detected in samples
collected from MW-DN-105S three of the four sampling rounds in 2019. Sr-90 was also detected in
DSP-108 during the second quarter 2019 RGPP sampling round.

o AFE-I remains an ongoing tritium source to groundwater. No new AFEs were identified based on
results between 2006 and 2015.

¢ Extraction well RW-DN-100S continued to withdraw tritiated water from the “B” CST area. Up until
August/September 2019, groundwater withdrawal from RW-DN-100S was on an intermittent basis.
Continuous grOLﬂlndwater extraction of RW-DN-100S began in September 2019 As of the date of the
report, over one million gallons of groundwater was extracted from RW-DN-100S. The extracted

groundwater is cilischarged to the Kankakee River through a permitted outfall (Qutfall 002).
!

The next hydrogeologic investigation update is due by the end of 2025.
“B” Condensate Storage Tank

Elevated tritium concentrations in surface water (Sewage Treatment Plant (STP) samples and RGPP surface
water samples), shallow aquifer samples, and intermediate aquifer samples were detected during the 2" quarter
2014 RGPP sampling round. The source of the tritiated groundwater was determined to be the “B” Condensate
Storage Tank (CST) south of the Turbine Buildings. The groundwater sample collected from shallow aquifer
well MD-11, which is in the immediate vicinity of the CST, had a tritium concentration of approximately 1.5
million pCi/L. Subsequent samples collected from MD-11 have had a maximum tritium concentration of
approximately 2.3 million pCi/L (June 27,2014). The CST was taken out of service and water from the CST
removed. The CST was inspected and subsequently repaired in August 2015.

A tritium monitoring plan was developed and implemented in June 2014, with weekly sampling of surface
water, storm sewer water, sewer treatment plant water, shallow aquifer groundwater, and intermediate-aquifer
groundwater to evaluate and delineate the tritium plume. A modified tritium monitoring plan was implemented
in November 2014. Based on tritium data collected, the plume was relatively small and only encompassed the
area between the CST and Turbine Building.

Two groundwater extraction wells (RW-DN-100S and RW-DN-101S) were installed in January 2015 to assist
in the mitigation of tritiated groundwater in the area of the CST. Aquifer testing was completed on the two
extraction wells near the end of 2015. Results of the aquifer test concluded that only RW-DN-100S produced
sufficient water to operate as a viable groundwater extraction well. RW-DN-100S began intermittent operation
during the 1** quarter 2016 and continued operating intermittently through August 2019. In August 2019, the
extraction well began pumping groundwater on a continuous basis. The extracted water is discharged to the
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Kankakee River through NPDES permitted Outfall 002. Overall, tritium concentrations in the area of the CST
continue to decrease since the CST was repaired.

As of the'end of 2021, the maximum tritium concentration in the area of the CST was approximately 12,300
pCi/L (MD-11).

MW-DN-1191I Nickel 63

The sample collected from monitoring well MW-DN-119], was analyzed for for tritium, gamma-radionuclides,
gross-alpha and beta (dissolved and suspended), and strontium 89 and 90. Gross-beta (dissolved) was the only
parameter detected at a concentration greater than their respective LLDs (detected at 124 pCi/L). Prior to the
2" quarter 2017 sampling round, gross-beta (dissolved) concentrations in samples collected from MW-DN-
1191 ranged between 19.6 pCi/L and 28.9 pCi/L.

Due to the elevated gross-beta detection, the sample was analyzed for hard-to detects. Hard-to-detect
radionuclide Nickel-63 was detected at a concentration over S0 pCi/L. An investigation into the source of the
Nickel-63 was completed and additional samples collected from MW-DN-1191 and surrounding wells. Results
and recommendations of the evaluation are included in AMO’s Evaluation of Nickel -63 detections in M-
DN-1191I Update (March 28, 2018). As a result of the detection of Nickel-63, samples collected from MW-
DN-1191 are analyzed for hard-to-detects quarterly.

| !
As of the end of 2021, the Ni-63 concentration in MW-DN-1191 showed a decreasing trend.
' J

Current RGPP Summary i

In 2020, Exelon modified the corporate RGPP to include modified sample location designations and modified
analytical procedural requirements. The newly adapted RGPP sample location designations include
Background, Long-Term Shutdown, Mid-Field, Perimeter, and Source wells. Sample frequency and analyses
are outlined below:

¢ Background — Annually for tritium; and every two years for gamma-radionuclide analyses.

¢ Long-Term Shutdown — Quarterly for tritium; annually for Fe-55, Ni-63, Sr-89, and Sr-90 analyses;
and every two years for gamma-radionuclide and gross-alpha (dissolved and suspended).

e Mid-Field — Semi-annually for tritium, and every two years for gamma-radionuclide analysis.
e Perimeter - Annually for tritium, and every two years for gamma-radionuclide analyses.

e Source — Quarterly for tritium; annually for Sr-89 & Sr-90 analyses; every two years for gamma-
radionuclide and gross-alpha (dissolved and suspended); and every five years for Fe-55 and Ni-63,
starting in 2021.

Dresden Generating Station had a total of 59 wells (20 Background wells, 18 Source wells, six Mid-Field
wells, ten Long-Term Shutdown wells, and five perimeter wells), that are sampled as part of the Station RGPP
(EN-DR-408-4160 Revision 10). Figure 1a shows the shallow aquifer RGPP sample locations and Figure 1b
shows the intermediate aquifer RGPP sample locations.

RGPP sampling at the Station is performed by ATI, under contract to Exelon. Laboratory testing is performed
by Teledyne Brown Engineering. The laboratory data, field data, and depth to water readings are uploaded to
the RACER website, which is a data repository for the RGPP sampling rounds. The uploaded data is used by
AMO to evaluate the quarterly RGPP data.
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Gross-Alpha Alert Level

At Dresden Generating Station, gross-alpha (dissolved and suspended fractions) was analyzed annually from
2011 through 2019. In 2020, gross-alpha data was evaluated to establish an Alert Level for the dissolved and
suspended gross-alpha fractions. The gross alpha data was evaluated by looking at the average concentration
for each gross-alpha fraction for each well. Statistical outlier results were considered during the gross-alpha
evaluation. An outlier is a value that is significantly higher or lower than most of the results, that can skew the
results and not reflect the true dataset. Therefore, outlier results are not factored into the average gross-alpha
concentrations. Outliers were established using methods an online website such as wikihow.com/Calculate-
Qutliers. Additional websites identified similar statistical models for removing outlier data.

EN-DR-408-4160 (Revision 9) established an Alert Level of three times the ongoing average gross-alpha
concentration for each RGPP monitoring well that had gross-alpha analyzed more than one time and that will
continue to be monitored for during future RGPP sampling rounds. According to the EN-DR-408-4160
(Revision 10), samples from the eighteen Source designated sample points and ten Long-Term Shutdown
designated wells will be analyzed once every two years for gross alpha dissolved and suspended fraction in the
future. The Alert Level will be able to account for fluctuations in naturally occurring alpha activity in the area
of wells, while identifying an outlier that may be indicative of a potential release. Beginning in 2021, select
transuranics were analyzed if a gross alpha concentration exceeded the Alert Level in a particular well, to
ensure that licensed material is not present in groundwater. If the results of the select transuranics analysis
showed no unusual activity, the gross-alpha result that trig‘gered the select transuranics analysis, was
|incorporated into the ongoing average concentration for that well.

|

ﬁable 1 provides a gross-alpha (dissolved and suspended) results: summary as well as the average concentration
and Alert Level for each well. Gross-alpha analysis was performed on samples collected from Long-Term
Shutdown designated wells and Source designated wells during the 2™ quarter 2021 RGPP sampling round.
The sample collected from MW-DN-116S had a gross-alpha (suspended) concentration of 3.35 pCi/L, which
exceeded the Alert Level of 2.37 pCi/L, established for that well. Therefore, the 2™ quarter 2021 RGPP sample
collected from MW-DN-116S was analyzed for select transuranics. Select transuranics were not detected in
the sample collected from MW-DN-116S during the 2™ quarter 2021 RGPP sampling round.

Gross-alpha (dissolved and suspended) detections from other wells sampled during the 2™ quarter 2021 RGPP
sampling round did not exceed the Alert Level. All Long-Term Shutdown and Source designated wells will
have gross-alpha analysis performed again in 2023,

ANI completed a corporate audit in 2020 and informed Exelon that it needed to analyze a sample from the well
with the highest gross-alpha result for select transuranics to ensure that the Alert Level is conservative enough
to ensure that no unusual transuranics are present when the gross-alpha concentrations do not exceed the Alert
Level. To satisfy the ANI request, the well with the highest average gross-alpha (dissolved) concentration
(DSP-125) will need to be analyzed for select transuranics by the end of the 3™ quarter 2022.

Gamma-Radionuclides

Gamma-radionuclide analysis has been performed on RGPP samples (quarterly to annually) at Dresden
Generating Station since 2006. This extensive sampling and analysis produced over 16,800 data records for
the Station. Gamma-radionuclides have not been detected at concentrations greater than their respective LLDs,
in RGPP samples submitted to the vendor laboratory since 2006. Therefore, in the 2020 RGPP, gamma-
radionuclide analysis frequency was reduced from annual to every two years.

Samples collected from all wells were analyzed for gamma-radionuclides during the 2™ quarter 2021 RGPP
sampling round. Gamma radionuclides were not detected at concentrations greater than their respective LLDs
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in the samples collected in 2021. All wells will have gamma-radionuclide analysis performed again in 2023.

Select Transuranics

Select transuranics analysis is procedurally required annually for RGPP sample locations that were identified
as Elevated designated wells in the historic EN-DR-408-4160 revisions and continued additional evaluation is
warranted. Additionally, as part of the current EN-DR-408-4160 (Revision 10), select transuranics analysis is
also warranted if a gross alpha concentration exceeds the Alert Level in a particular well.

Select transuranics analysis was performed on former Elevated designated wells MD-11, MW-DN-1248S, and
MW-DN-1241, during the 2™ quarter 2021 RGPP sampling round. Additionally, select transuranics analysis
was performed on MW-DN-111S, MW-DN-116S, MW-DN-1191, and extraction well RW-DN-100S during
the 2" quarter 2021 RGPP sampling round. Select Transuranics were not detected at concentrations greater
than their respective LLDs in the samples collected during the 2° quarter 2021 RGPP sampling round. Table
2 provides a summary of select transuranics results (U-233/234 and U-238) since 2006.

Hard-to-Detects (Fe-35 and Ni-63)

Hard-to-detect analysis (Fe-55 and Ni-63) is procedurally required annually for RGPP sample locations that
were identified as Elevated designated wells in the historic EN-DR-408-4160 revisions and continued
additional evaluation is warranted, as well as Long-Ferxn Shutdown designated wells. Additionally, as part of
the current EN-DR-408-4160 (Revision 9), hard-t?-detect analysis is warranted on samples collected from
Source designated wells once every 5 years, staning in 2021.

|
In 2021, samples collected from the nine Long-KTerm Shutdown designated wells, one former Elevated
designated well, and eighteen Source designated wells were analyzed for hard-to-detects (Fe-55 and Ni-63).
Ni-63 was detected in the sample collected from Long-Term Shutdown well MW-DN-1191 during the 2™
quarter 2021 RGPP sampling round at 11.3 pCi/L. Ni-63 was not detected in the other samples collected
during the 2™ quarter 2021 RGPP sampling round.

Sr-89 and Sr-90

Sr-89 and Sr-90 have been an annual procedurally required analysis on Detection, Long-Term Shutdown, and
Elevated designated wells since sample point designations became part of the RGPP in 2010, EN-DR-408-
4160 (Revision 9) states that Sr-89 and 90 analyses should be performed annually for Source and Long-Term
Shutdown designated sample locations. If a positive result is reported, samples collected from the wells with
Sr-89 and Sr-90 detections will be analyzed quarterly to evaluate the activity in the area of the well. In 2021,
samples were collected from the eighteen Source designated wells, nine Long-Term Shutdown designated
wells, and one Mid-Field designated well (former Elevated designation) were analyzed for Sr-89 and Sr-90.

In 2021, Sr-90 was detected in the samples collected from MW-DN-105S and DSP-108 at 3.20 pCi/L and 1.50
pCi/L, respectively.

Precipitation Recapture

Dresden Generating Station is a Boiling Water Reactor (BWR) generating station. The RGPP requires BWR
generating stations to sample precipitation on a semi-annual basis. The RGPP states that a minimum of eight
samples should be collected from within the protected area in a manner that surrounds the Turbine Building
and Reactor Building as well as ancillary structures that could vent tritiated vapor to the atmosphere.
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In 2021, Three sample rounds were completed between March and November to evaluate if tritium was present
in the atmosphere at the Station. Eight onsite samples were collected during each sampling round. A summary
of 2021 precipitation recapture results is presented in Table 3 and a summary of historic precipitation recapture
results is provided in Appendix A.

During the March 2021 precipitation recapture sampling round, only the sample collected from FW-1 had a
tritium detection (404 pCi/L) greater than 200 pCi/L. Tritium was only detected inthe sample collected from
FW-3 during the August 2021 sampling round, at 421 pCi/L. Tritium was only detected in the samples collected
from FW-1 and FW-3 during the November 2021 sampling round, at 215 pCi/L and 239 pCi/L, respectively.

Summary of 2021 RGPP Sampling Rounds

March 2021 RGPP Sampling Round Activities (1" Quarter 2021)
Data Summary

A total of 28 groundwater samples were collected during the 1** quarter 2021 sampling round. A sample was
not collected from MW-DN-1171 due to the well being inaccessible during the 1* quarter 2021. Per the RGPP,
the Background, Perimeter, and Mid-Field designated wells were not sampled during the 1* quarter 2021 RGPP
sampling round. All samples were analyzed for tritium. |

| I
Tritium was detected in five shallow aqluifer samples with a maximum tritium concentration of 12,900: pCi/L

(MD-11). Tritium was detected in five intermediate aquifer samples with a maximum tritium concentraition of
15,300 pCi/L (MW-DN-1241). ‘

The tritium concentration in samples collected from MW-DN-111S showed an increasing trend. While the
increased tritium activity could be the result of legacy releases at the Station, it was recommended that the
Station evaluate potential sources of the tritium activity in the area of the well.

The Station continued to implement the tritium monitoring plan for the “B” Condensate Storage Tank (CST).
The tritium concentrations in the area of the CST showed a decreasing trend at the Station. While the tritium
concentration in MD-11 decreased from its maximum reported tritium concentration of approximately 2.29
million pCi/L, an elevated concentration persists in the area of the CST. Tritium concentrations in samples
collected from wells (other than MD-11) used to monitor the CST leak have decreased to less than 2,000 pCi/L,
indicating the extent of the CST leak is confined to a small geographic area south of the Turbine Building,.

AMO concluded that since the CST responsible for the release was repaired, there does not appear to be an
active source of tritium to groundwater at the Station. Note that high existing tritium concentrations present a
masking effect for detections of a new leak in the area of the CST.

Water Elevations

All groundwater sample locations had depth to water measurements collected during the 1% quarter 2021
sampling round. The 1% quarter 2021 groundwater elevation data was compared to the 1™ quarter 2020
sampling round to evaluate if changes in groundwater elevations occurred that may have an effect on
groundwater flow direction. The variations in groundwater elevations have no significant effect on
groundwater flow direction. Based on comparison of groundwater elevations, the wells sampled effectively
monitored groundwater conditions at the Station.
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May 2021 RGPP Sampling Round Activities (2" Quarter 2021)
Data Summary

A total of 57 groundwater samples were collected during the 2™ quarter 2021 sampling round. Samples were
not collected from MW-DN-106S, MW-DN-1081, and MW-DN-117] due to the wells being damaged or
inaccessible during the 2™ quarter 2021. All samples were analyzed for tritium and gamma-radionuclides. The
samples collected from Long-Term Shutdown and Source designated wells were also analyzed for gross-alpha,
hard-to-detects (Fe-55 and Ni-63), and Sr-89 and Sr-90.

Tritium was detected in six shallow aquifer samples with a maximum tritiuimn concentration of 11,900 pCi/L
(MD-11). Tritium was detected in thirteen intermediate aquifer samples with a maximum tritium concentration
of 15,000 pCi/L (MW-DN-1241).

The tritium concentration in samples collected from MW-DN-1118S continued to show an increasing trend.
The 2™ quarter 2021 RGPP tritium sample result of 5,530 pCi/L is the highest tritium concentration reported
for this well, dating back to 2006. A subsequent sample collected in June showed a decreased tritium
concentration of 3,180 pCi/L. While the increased tritium activity could be the result of legacy releases at the
Station, the Station evaluated potential sources of the tritium in the area of the well and found no potential
known sources.
|

_The Station continued to in]1|p1ement the tritium monitoring plan for the “B™ Condensate Stl(‘)rage Tank (CST).
The tritium concentrations in the area of the CST showed a decreasing trend at the; Station. Tritium
concentrations in samplesrcollected from wells (other than MD-11) used to monitor the CST leak have
generally decreased to less than 1,000 pCi/L, indicating the extent of the CST leak is confined to a small
geographic area south of the Turbine Building.

Samples collected from all wells were analyzed for gamma-radionuclides during the 2™ quarter 2021 RGPP
sampling round. Gamma radionuclides were not detected at concentrations greater than their respective LLDs
in the samples collected in 2021.

Gross-alpha analysis was performed on samples collected from Long-Term Shutdown designated wells and
Source designated wells during the 2™ quarter 2021 RGPP sampling round. The sample collected from MW-
DN-116S had a gross-alpha (suspended) concentration of 3.35 pCi/L, which exceeded the Alert Level of 2.37
pCi/L, established for that well. Therefore, the 2™ quarter 2021 RGPP sample collected from MW-DN-116S
was analyzed for select transuranics. Select transuranics were not detected in the sample collected from MW-
DN-116S during the 2™ quarter 2021 RGPP sampling round.

Select transuranics analysis was performed on former Elevated designated wells MD-11, MW-DN-1248S, and
MW-DN-1241, during the 2™ quarter 2021 RGPP sampling round. Additionally, select transuranics analysis
was performed on MW-DN-111S, MW-DN-116S, MW-DN-119], and extraction well RW-DN-100S during
the 2" quarter 2021 RGPP sampling round. Select Transuranics were not detected at concentrations greater
than their respective LLDs in the samples collected during the 2™ quarter 2021 RGPP sampling round.

Ni-63 continued to be detected in the sample collected from Long-Term Shutdown well MW-DN-1191 during
the 2™ quarter 2021 RGPP sampling round at 11.3 pCi/L. However, Ni-63 concentrations in the well show a
decreasing trend over time. Ni-63 was not detected in the other samples collected during the 2" quarter 2021
RGPP sampling round.
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Sr-90 continued to be detected in the samples collected from MW-DN-105S and DSP-108 at 3.20 pCi/L and
1.50 pCi/L, respectively. Detected Concentrations of SR-90 have ranged from 1.09 pCi/L to 4.93 pCi/L in
MW-DN-105S. Detected concentrations of SR-90 have ranged from 1.09 pCi/L to 2.64 pCi/L in DSP-108.

AMO concluded that since the CST responsible for the release was repaired, there does not appear to be an
active source of tritium to groundwater at the Station. Note that high existing tritium concentrations present a
masking effect for detections of a new leak in the area of the CST.

All groundwater sample locations had depth to water measurements collected during the 2nd quarter 2021
sampling round. The 2™ quarter 2021 sampling round groundwater elevation data was compared to the 3™
quarter 2020 sampling round to evaluate if changes in groundwater elevations occurred that may have an effect
on groundwater flow direction. The 3™ quarter 2020 groundwater elevation were used because the 2™ quarter
2020 RGPP sampling round was cancelled due to the Covid-19 pandemic. The variations in groundwater
elevations have no significant effect on groundwater flow direction. Based on comparison of groundwater
elevations, the wells sampled effectively monitored groundwater conditions at the facility.

August 2021 RGPP Sampling Round Activities (3" Quarter 2021)
Data Summary

A total of 29 gr;oundwater samples were collected during the 3™ quarter 2021 s:%lmpling round. Per the RGPP,
the Backgroun‘d, Perimeter, and Mid-Field designated wells were not sampled during the 34 quarter 2021
RGPP sampling round. Additionally, a sample was not collected from MW—[PN-] 171 due to inaccessibility.

All samples We:re analyzed for tritium. |

Tritium was detected in four shallow aquifer samples with a maximum concentration of 9,440 pCi/L (MD-11).
Tritium was detected in eight intermediate aquifer samples with a maximum concentration of 12,900 pCi/L
(MW-DN-1241).

The tritium concentration in MW-DN-111S decreased from 5,530 to 2,270 between the 2" and 3% quarter
RGPP sampling round.

The Station continued to implement the tritium monitoring plan for the “B” Condensate Storage Tank (CST).
The tritium concentrations in the area of the CST showed a decreasing trend at the Station. Tritium
concentrations in samples collected from wells (other than MD-11) used to monitor the CST leak have
generally decreased to less than 1,000 pCi/L, indicating the extent of the CST leak is confined to a small
geographic area south of the Turbine Building.

AMO concluded that since the CST responsible for the release was repaired, there does not appear to be an
active source of tritium to groundwater at the Station. Note that high existing tritium concentrations present a
masking effect for detections of a new leak in the area of the CST.

Water Elevations

All groundwater sample locations had depth to water measurements collected during the 3* quarter 2021
sampling round. The 3™ quarter 2021 sampling round groundwater elevation data was compared to the 3™
quarter 2020 sampling round to evaluate if changes in groundwater elevations occurred that may have an effect
on groundwater flow direction. The variations in groundwater elevations have no significant effect on
groundwater flow direction. Based on comparison of groundwater elevations, the wells sampled effectively
monitored groundwater conditions at the facility.
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November 2021 RGPP Sampling Round Activities (4" Quarter 2021)

Data Summary

© A total of 33 groundwater samples were collected during the 4" quarter 2021 sampling round. Samples were
q p

not collected from MW-DN-1171 and MW-DN-141S due to the wells being inaccessible at the time of the 4™
quarter 2021 RGPP sampling. All samples were analyzed for tritium.

Tritium was detected in nine shallow aquifer samples with a maximum concentration of 12,300 pCi/L (MD-

11). Tritium was detected in nine intermediate aquifer samples with a maximum concentration of 14,100 pCi/L
(MW-DN-1241).

The tritium concentration in MW-DN-111S remained relative unchanged between the 3™ and 4" quarter RGPP
sampling rounds.

The Station continued to implement the tritium monitoring plan for the *B” CST. Tritium concentrations in
samples collected from wells (other than MD-11) used to monitor the CST leak have generally decreased to
less than 1,000 pCi/L, indicating the extent of the CST leak is confined to a small geographic area south of the
Turbine Building.

AMO concluded that since the CST responsible for the release wa:ts repaired, there does not appear to be an
act|1ve source of tritium to groundwater at the Station. Note that hxgh existing tritium concentrations present a
masking effect for detections of a new leak in the area of the CST. |

! |
Water Elevations I

All sampled groundwater locations had depth to water measurements collected during the 4™ quarter 2021
sampling round. Groundwater elevations and groundwater flow direction for the shallow aquifer are provided
on Figure 2a and groundwater elevations and groundwater flow direction for the intermediate aquifer are
provided on Figure 2b. Based on the groundwater flow depicted on figures 2a and 2b, the wells sampled

effectively monitored groundwater conditions at the facility.

2022 RGPP Sample Locations

The 2021 RGPP sample locations effectively monitored Systems, Structures, and Components of the Station.
Therefore, RGPP sample locations identified in Attachment | of EN-DR-408-4160 (Revision 10) should
continue to be sampled in accordance with Attachment 2 of EN-DR-408-4160 (Revision 10). Additionally, as
mentioned in the Gross Alpha Alert Level section of this report, a sample from DSP-125 should be analyzed
for select transuranics by the end of the third quarter 2022.

Summary of 2021 RGPP Conformance

The Station conformed with its RGPP with respect to sampling protocol for 2021 with the exception of not
sampling MW-DN-106S, MW-DN-1081, MW-DN-117] and MW-DN-141S due to inaccessibility or well
damage. According to Station personnel, repairs and accessibility issues were not addressed in 2021, based on
the proposed closure of the Station. However, the Station is no longer ceasing operations and plan to address
the well accessibility and damage in 2022.
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Conclusions

Based on the review of the data collected during the 2021 RGPP sampling rounds AMO concludes:

The Station continued to implement the tritium monitoring plan for the “B” CST. The tritium
concentrations in the area of the CST showed a decreasing trend at the Station through 2020. While
the tritium concentration in MD-11 decreased from its maximum reported tritium concentration of
approximately 2.29 million pCi/L, an elevated concentration persists in the area of the CST. However,
tritium concentrations in samples collected from wells (other than MD-11) used to monitor the CST
leak have generally decreased to less than 1,000 pCi/L, indicating the extent of the CST leak is
confined to a small geographic area south of the Turbine Building.

Gamma-radionuclides were not detected at concentrations greater than their respective LLDs in 2021.

The sample collected from MW-DN-116S had a gross-alpha (suspended) concentration of 3.35 pCi/L,
which exceeded the Alert Level of 2.37 pCi/L, established for that well. Therefore, the 2™ quarter
2021 RGPP sample collected from MW-DN-116S was analyzed for select transuranics. Select
transuranics were not detected in the sample collected from MW-DN-116S during the 2" quarter 2021
RGPP sampling round.

Select Transuranics were not detected at con!centrations greater than their respective LLDs in the
samples collected during the 2™ quarter 2021 RGPP sampling round.
|

Ni-63 continued to be detected in the sample chllected from Long-Term Shutdown well MW-DN-1191]
during the 2™ quarter 2021 RGPP sampling round at 11.3 pCi/L. However, Ni-63 concentrations in
the well show a decreasing trend over time.

Sr-90 continued to be detected in the samples collected from MW-DN-105S and DSP-108 at 3.20
pCi/L and 1.50 pCi/L, respectively. However, Sr-90 concentrations remained in the historic ranges for
each well.

There does not appear to be an active source of tritium to groundwater at the Station since the repair
of the CST. Note that high existing tritium concentrations present a masking effect for detections of a
new leak in the area of the CST.

Based on the evaluation of groundwater flow direction, the wells sampled effectively monitored
groundwater conditions at the facility.

Please call me at 215-230-8282 if you have questions.
Respectfully,
AMO Environmental Decisions

Ralph T. Golia, P.G.
Principal
Hydrogeologist

attachments

File
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Summary of Gross-Alpha Resuits

Dresden Generating Station

Constellation Energy Company
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Table 1
Summary of Gross-Alpha Results

Dresden Generating Station
Constellation Energy Company
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Well Average 2011 El 2012 2013 2014 2015 2016 | 2017 2018 2019 - [ . 2021
SITE Weil ID (-Oiitliers) ALERT LEVEL Feb | Mar | Jun | Dec | Mar | May | Jun. | Mar | Jun Jul | May | Jun | Jun | Nov | May | Jun. | Aug | Oct | Feb Ma Nov | Feb | Jun | Sep | Nov May. | Dec May .
T | DSP-105 0.86 2.59 N Y - — lo7e3 | - -~ 063 | 0623 | - = 0599 | - - — 0617 = — 113 - | = 1.39 =
! ! DSP-106 073 220 _ = - - T ered | < - oes |oe:m | - | - 0509 | - = - , 0617 e = B = 0.367
X DSP-107 0.62 1.87 0.345 - - ~ - 0.349 - - 0.361 - - 063 | 0.018 - 474 - - - L - 0618 - 113 - - - 0.967
. ., . DsP-108 0.71 - -, -, - 0348 - - |03 joes1 | - 063 | 0933 — - 0.605 - = S I I X L T — 1.83
| DSP-122 1,32 - - = - - - - - - - - - - - - - - - - - - - i - - - 24
: DSF-123 0.66 - e o TS ~ JoGoi | - | 18 - 082 | - |oe08 | - | - | R N B T N ¥T = 068
. | DSP-124 0.76 . b - - - _ - - - . - _ - R - _ -, - . ~ ) - 0.912
DSP-125 1.67 ~ 12~ = o086, - = 769 | - 1.9 ~ |ose2z | - ER X - - Tz2n | - — o es . - ~ . a2 = 7.84
MD-11 0.67 - loeg} = 1 7 . - - - — - - - 0711 - - - 0347 1~ 0822 | 0624, - - ' 08447 7 0888 0.628 0306
T MW-DN-10%-i 083 = - - o7 - [ w12 SR TP 7 - 0d | - - i B - 0718 | - 0717
__ MW-DN-101-§ 1.89 - - - a2 - ~ [oe9s | - 124 - |oe2| - 341 - - | - - 1.73 - Y - 2.14
T MW-DN-1024 102 - 2 | - ., - . - 0435 | - | o046 | = - 063 | 0388 | - 0361 Z = B i = . 173 - T, o7z, =
| mMw.DN-1025 | T 282 ~ | 38 - . - T8 - 189 | - | - loes | 2147 - |Tas| - T T T T - T4 st -
. | MW-DN-104-§ 2.1 = — ] - - = = = - = - - - - - = - -1 - - - - — - - - 359
| MW-DN-105s | #ovio! ST - - - . -0 - _ - - - . - - - N - N R 358
' MW-DN-106-8 H#DIVIO! - 117 = - = - = = = = - = - = - - = PR - .- ~ - - -
" mwon-107-s” | 3.40 - . 125 18 - ' - -~ ~ - - - - T - - = - b . T - . 7T LT — 0.742
, l MW-DN-108-1 212 - = : —, -~ o7, - - |oeos | - [ 124 = 115 | - |_sa3__ N S T T N B R - . e
| L MW-DN-109-| 1.02 - - - - 0502 - - o604 [T -7 | 134 - 0.51 - 0.357 - - - ~ TTies -~ - s - 148 -
' | MW-DN-109-§ 1.46 - A N H 0.396 - - 0.503 - 124 - 0.508 - 2.05 ~ -~ - -, - 1 84_ - - 1 GAI - t 1.48 , - 3.56
, { MWDN-111-8 #DIV/0! - - - e - - - - - - - - - - - - -~ - -~ - . - - - 0517
: MW-DN-1131 | 2.70 808 = N B N RN P B - - 121 | 0361 - 2048 | - ~ e 1.85 - - 785 A -
! Dresden MW-ON-113-§ 4.70 14.10 - ~ |ogaa i ~ | - - 18 ~ o046 | - - 247 | 324 -~ 15.7 - - |- 7.59 - - 8.62 - - 71 T 1ms | -
| T MW-DN-134S #Divi' | OO | - = N e T - - = R - A A B B EEE R = 0531
| MW-DN-115-5 #DIV/O! #DIVI0! - - - -, - - - — -~ - - - - - - - - - - - - - - L - - - ' - 106
. { MWON-TIG | 0.70 2 - = R R A N 124 | - | 0803 | - 0374 = - LN T AN ~ . 07% - o
| ___ MW-DN-116-§ 1.07 322 - - - =, = 069 . - - 0.502 - 1.24 - 0.506 - 0746 - - - -~ ., 102 - - . 0.871 - - 0.747 - | 3:35 .7
| | MW.-DN-117-( 0.82 246 - - - - - - - - - - - - - - - -~ - -~ - - 0.807 - - | 0491 0.831 - ) 115
' ! MW-DN-118-S 0.73 220 - - e -, 0822 - - 0.481 .- - 1.79 0.511 - 0.938 — - - -, Q809 - -~ | 0BB2 ! - . . | 0.892 - 1.66
, T MW-DN-119-1 0.88 265 = - T, - . - w62 = = 1.03 = 283 - 0515 | -« = G912 | - - —~ | 278 | 085 T o0 = 0g81 154 103 0.849
T MWDN-119-8 255 7.64 = = — | - | - o2 = ~ o567 | - 124 ~ |osos | - = 238 = = — 373 = PR ¥ - ) = 4.07
T MWON-1221 #DIV/O! #DIVI0! - 32 - - - - - - ~ = - — -~ - - - - ~ - . = - - = - ; = . =
MW-DN-124-1 1.28 3.83 0.345 - - - = - 0491 - 0.665 - - 1.21 128 - 1.73 - - -, - 2.78 — - 15 - - 1.5 ' -
MW-DN-124-S 1.94 582 = = - | - - — 035 | - 0.49 = - 121 | 128 = 241 - - - 287 = — 346 = <, o882 =
. MWDDN-1255 114 e — | - - - - e | - |o7em | - - 121 | 194 | < — |ome | - | -~ = | 287 = EREE T E— RN T] =
{ MW-DN-126-S 1.75 524 - - - 1 - = - 1.33 - 1.5 - - 121 | 120 - 379 - - - - 277 - -~ T a5 T - ©ast - 4.54
| MWDN-127-8 0.92 am T - w . - <o - ~ | oa4ss |« - 121 | 134 . 0.731 = - ER - 0815 = - o862 — = 13 =
! . MW-DN-134-S 0.72 T 215 T - - - e - - 7| os2s os3) - - 0657 | 0345 - 0721 | - - - =i osor | - ~ 0888, - - "\ a8 .
! " MW-DN-135-§ 0.75 _.2% | - - = - - < < [tmjoss - ~ |oes7 [o3as || - 0723 Z N 0843 | - BN = [ o884 _ = R
1 . MW-DN-136-5 1.13 3.39 - - - - - - 04 | 0545 - - 0657 | 0346 - 2.55 - - - - ' as - 0T 138 0 - ;143 - 433
} MW-DN-137-§ 141 T a2 | - - - - - - = 125 0645 | - | - 1 —|osst | 25 | - = N T eTTm T - T = -
| MW-DN-140-S 1.18 354 - - - N 149 - - - - - - - - - - - - - = — - - - 0.869
T MW-DN-141-8 0,62 24| - = = - - -~ |loera | 0513 ] _ 124 | = - -~ | = = 0.83 = 103 - = 0.884 - 0,506
| MW-DN-142-S 116 3.49 - - - - - - - - - T - - I i _ - Af‘” 143 - )
X | MW-DN-143-§ 126 [ Y7 M B S B R I B B T B I - I EE I ~ . os%e2 -
! | MW-DN-144-§ 1.89 5605 - - P e - -~ - - - - 3.23 - T s - 144 - - V0 -
, ] RW-DN-100-5_ [ #DIVA! T A R I e RN R G = o = - - - EREEEE SR = 568
' . RW-DN-101-§ #DIV/0! #DIV/O! - - - T e - - - - - - - - - - - - - - - - 0 - - - - -

Explanation;

2.83 Histaric data outlier removed from the calculation of the average concentration that was used to calculate the Alert Level,
“uAlert Level Exceedance where select transuranics were analyzed and found 1o be tess than their respective LLDs  The result is now used in generating the Alert Level.
;\Alert Level Exceedance Howaver, the result is ND and less than LLD

Results in pCi/L Page 2 of 2
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Dresden Generating Station
Constellation Energy Company

U-233/234 Results

Table 2
Summary of U-233/234
and U238 Results

2014

2016

2017

%020

2024

“Jun

" May T

May | Nov

i

f
Gt |
'a

_oasm T
005616}

01121}

0.04985!

0377t

MW-DN-101-1

0.3854

0.2605]

0.527

0.4477] 0.2788

05173

(MW-DN-102-1
M

MWDN104S |~

MW-DN-108-S

MW-DN-107-8

MW-DN-108-|

Dresden o ON-Ti3

MW-DN-1T1S |

_oAsjafT__;
-

MW-ON-113-

| WW-DN-178-1

MWOON-122 |

MW-DN-124-1

0.05192

0.08076

0.1282

0.143

MW-DN-124-S

RW-DN-1008

SW-DN-101

SW-DN-102

“"o0s753

09747

0.1876|_

SW-DN-103

U-238 Results

2017

2018

Feb | Jun

o

DSP-124 0.06065 ;
DSP-125 0.1879 ; -
| BT I A N S — N A ~ 7| ©i675] oodi0a’
: MW-DN-101-1 i 0.1775] "0:2164| " 0.1499 i
MW-DN-02-1 R T ~ "
MW-DN-102-S EEEC N R R — - N T
MW-DN-104-5 ’ - o A ! B

" 08as)

MW-DN-108-1

Dresden

MW-DN-113-§ _

MW-DN-118-S

]

b

i

1

!
b

;

3
N

= 0.06802

", 0.07296 .

MW-DN-118-1

MW-DN-122-]

MW-DN-12:

MWDN-248 |

0.08823
01274

|

”0.02171'_

0,08136

008333 0.1556

. .ba22
0.06283

10,1295

: ;

e i
| 068388]" 0.1801

0191] 01472 !

RW-ON-100S _

SW-DN-101

SWLDN-102

SW-DN-103

_j.01781
t

SW-DN-104

SW-DN-105

SW-DN-106

Notes:
T-

Results in pCi/L.

If a sample was re-analyzed on a particufar date, only the highest concentration is noted.
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Dresden Generating Station Table 3

Constellation Energy Company Summary of 2021 Precipitation Results
‘ Sample Location Sample Date | Directional Sector | Result | Qual
N FW-1 ' 3/9/2021 NW 404 +
FW-1 8/12/2021 NW 177 U
FW-1 11/10/2021 NW 215 +
FW-10 3/8/2021 E 187 U
FW-10 8/11/2021 E 161 U
FW-10 11/9/2021 E 186 U
FW-11 3/8/2021 ESE 182 U
FW-11 8/10/2021 ESE 169 U
FW-11 11/9/2021 | ESE 181 U
FW-12 3/11/2021 SSE 186 U
1FW-12 8/12/2021 SSE 173 U
FW-12 11/9/2021 SSE 187 U
FW-2 3/11/2021 NNE 184 U
FW-2 - 8/11/2021 NNE 176 U
FW-2 11/9/2021 NNE 192 +
FW-3 3/11/2021 NNW 182 U
FW-3 8/11/2021 NNW 421 +
FW-3 11/9/2021 NNW 239 +
FW-4 3/11/2021 SwW 180 U
FW-4 8/12/2021 SwW 176 U
FW-4 11/8/2021 Sw 193 U
FW-5 3/11/2021 NE 182 U
FW-5 8/10/2021 NE 169 U
'i FW-5 11/8/2021 NE 177 U
f
| Explanation: |

U - Tritium not detected at a concentration breater than the laboratory detection limit.
+ - Tritium detected at a Concentration greéter than the faboratory detection limit.
- All results presented in pCi/L.

2021 Summary of Precipitation Tritium Results/ 2021 Summary Page1of1 AMO Environmental Decisions
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Explanation:
Shallow Aquifer RGPP Monitoring Location
®  Background Figure 1a
@  Long-Term Shutdown RGPP Sample Locations
¢ Mid-Field Shallow Aquifer
Perimeter Exelon Corporation

L J
®  Source Dresden Generating Station
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Explanation:

Intermediate Aquifer RGPP Monitoring Location
& Background
@ Long-Term Shutdown

Figure 1b

RGPP Sample Locations
©  Mid-Field Intermediate Aquifer
®  Perimeter Exelon Corporation
Source Dresden Generating Station
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Explanation:
®  4th Qtr. 2021 RGPP Shallow Aquifer Monitoring Locaiton
———— Groundwater Elevation Contour
- = = Inferred Groundwater Elevation Contour
=== Estimated groundwater flow direction
508.45 - Groundwater elevation with respect to mean sea level

Figure 2a

4th Quarter 2021 (November) RGPP
Groundwater Elevations and

Water Elevation Contours

Surface Water and Shallow Aquifer
Exelon Corporation

Dresden Generating Station
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Explanation:
®  4th Qtr. 2021 RGPP Intermediate Aquifer Monitoring Location
———— Groundwater Elevation Contour
- = = Inferred Groundwater Elevation Contour
== Estimated groundwater flow direction
508.45 - Groundwater elevation with respect to mean sea level

Figure 2b

4th Quarter 2021 (November) RGPP
Groundwater Elevations and

Water Elevation Contours
Intermediate Aquifer

Exelon Corporation

Dresden Generating Station
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°
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<200-404 % o V2
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-
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.
Explanation:
2021 Precipitation Recapture Sample Locations
B Result >200 pCi/L Figure 3
®  Result <200 pCi/L 2021 Precipitation Recapture
404 - Tritium concentration in pico-curies per liter (pCi/L). Sample Locat‘(?ns
- Precipitation sampling completed in March, August, and November in 2021. —e Exelon Corporation

Dresden Generating Station




Dresden Generating Station
Constellation Energy Company

Appendix A

Summary of 2011 - 2021 Precipitation Sample

Sample ID Date Directional Sector | Result| Qual | Units
RB-1 7/28/2011 NW 400 + pCi/L
RB-10 7/28/2011 E 630 + pCi/L
RB-11 7/28/2011 ESE 300 + | pCilL
RB-12 7/28/2011 SSE 100 U | pCill
RB-2 7/28/2011 NNE 630 + | pCilL
RB-3 7/28/2011 NNW 200 U | pCilL
RB-4 7/28/2011 SW 100 U | pCiL
RB-5 7/28/2011 NE 100 U | pCilk
RB-6 7/28/2011 ENE 200 U | pCill
RB-7 7/28/2011 SE 200 U | pCilL
RB-8 7/28/2011 S 100 U [ pCilL
RB-9 7/28/2011 Ssw 100 U |pCilL
RB-1 10/21/2011 NW 300 + | pCilL
RB-10 10/21/12011 E 0 U | pCilL
RB-11 10/21/2011 ESE 200 + pCi/L
RB-12 10/21/2011 SSE 100 U | pCilL
RB-2 10/21/2011 NNE 300 + | pCill
RB-3 10/21/2011 NNW 300 + | pCilL
RB-4 10/21/2011 SW 400 + | pCilL
RB-5 10/21/2011 NE 300 + | pCilL
RB-6 10/21/2011 ENE 200 U | pCilL
RB-7 10/21/2011 SE 200 U | pCilL
RB-8 10/21/12011 S 100 U | pCilL
RB-9 10/21/2011 SSW 0 U | pCilk
RB-1 1/11/2012 NW 400 + | pCilL
RB-10 1/11/2012 E 300 + | pCilL
RB-11 1/11/2012 ESE 100 U | pCilL
RB-12 1/11/2012 SSE 300 + | pCilL
RB-2 1/11/2012 NNE 600 + | pCilL
RB-3 1/11/2012 NNW 600 + [ pCilL
RB-4 1/11/2012 SW 500 + | pCilL
RB-5 1/11/2012 NE 400 + | pCilL
RB-6 1/11/2012 ENE 300 + pCi/L
RB-7 1/11/2012 SE 400 + | pCilL
RB-8 1/11/2012 S 300 + pCi/l.
RB-8 1/11/2012 SSwW 100 U | pCilk
RB-1 5/23/2012 NW 191 U | pCilL
RB-10 5/23/2012 E 199 U | pCilL
RB-11 5/30/2012 ESE 168 U |pCiL
RB-12 5/30/2012 SSE 167 U | pGilL
FW-1 6/6/2013 NW 161 U | pCilL
FW-10 6/7/2013 E 160 U | pCilL
FW-11 6/13/2013 ESE 169 U | pCilL
FW-12 6/14/2013 SSE 168 U [pCilL
FW-1 5/29/2014 NW 194 U ] pCilL
FW-10 5/30/2014 E 191 U | pCilL
FW-11 5/30/2014 ESE 194 U | pCilL
FW-12 5/30/2014 SSE 196 U | pCilL
FW-1 6/1/2015 NW 190 U pCi/L
FW-10 6/2/2015 E 188 U | pCilL
FW-11 6/3/2015 ESE 182 U | pCilL
FW-12 6/8/2015 SSE 175 U | pCilL
FW-1 06/07/2016 NW 181 U | pCilL
FW-10 06/01/2016 E 183 U | pCilL
FW-11 06/01/2016 ESE 181 U | pCilL
FW-12 06/01/2016 SSE 182 U | pCilL
FW-1 05/15/2017 NW 177 U [pCilL
FW-10 05/23/2017 E 177 U | pCilL
FW-11 05/17/2017 ESE 175 U | pCilL
FW-12 05/24/2017 SSE 178 U {pCiL
FW-1 06/12/2018 NW 193 U | pCilL

2021 Summary of Precipitation Tritium Results/ 2011 - 2021 Tritium Data
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Dresden Generating Station Appendix A
Constellation Energy Company Summary of 2011 - 2021 Precipitation Sample
Tritium Results

Sample ID Date Directional Sector | Result| Qual | Units
FW-10 06/12/2018 E 193 U | pCilL
FW-11 06/12/2018 ESE 196 U | pCilL
FW-12 06/02/2018 SSE 196 u pCi/L
FW-1 5/28/2019 NW 188 U pCi/lL
FW-10 5/28/2019 E 181 U pCi/L
FW-11 5/28/2019 ESE 186 U | pCilL
FW-12 5/28/2019 SSE 187 U [pCilL
FW-1 11/12/2020 NW 207 + | pCilL
FW-10 11/12/12020 E 170 U | pCilL
FW-11 11/12/2020 ESE 175 U pCi/L
FW-12 11/12/2020 SSE 276 U pCi/L
FW-11 3/8/2021 ESE 182 U pCi/L
FW-10 3/8/2021 E 187 U pCilL
FW-1 3/9/2021 NwW 404 + pCi/L
FW-4 3/11/2021 SW 180 U [pCil
FW-12 3/11/2021 SSE 186 U pCi/L
FW-2 3/11/2021 NNE 184 U pCi/L
FW-3 3/11/2021 NNW 182 U pCi/L
FW-5 3/11/2021 NE 182 U |[pCilL
FW-11 8/10/2021 ESE 169 U pCi/lL
FW-5 8/10/2021 NE 169 U pCi/L
FW-10 8/11/2021 E 161 U |pCil
FW-2 8/11/2021 NNE 176 U pCilL
i FW-3 8/11/2021 NNW 421 i+ |pCilL
i FW-1 8/12/2021 NW 177 U pCi/L
FW-4 8/12/2021 SW 176 U pCi/lL
FwW-12 8/12/2021 SSE 173 | .U | pCilL
FW-4 11/8/2021 SwW 193 ] pCi/l
FW-5 11/8/2021 NE 177 U pCi/L
FW-12 11/9/2021 SSE 187 U pCi/L
FW-11 11/9/2021 ESE 181 ] pCi/L
FW-10 11/9/2021 E 186 U | pCilL
FW-2 11/9/2021 NNE 192 + pCi/lL
FW-3 11/9/2021 NNW 239 + | pCilL
FW-1 11/10/2021 NW 215 + pCi/L

2021 Summary of Precipitation Tritium Results/ 2011 - 2021 Tritium Data Page 2 of 2 AM o En‘"ronm ental DECISIOI‘IS
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1.0  USE AND APPLICATION -

1.1 Definitions

NOTE

The defined terms of this section appear in capitalized type and are applicable throughout these Offsite
Dose Calculation Manual (ODCM) Controls and Bases. '

Term

ACTION

CHANNEL
CALIBRATION

CHANNEL CHECK

CHANNEL
FUNCTIONAL TEST

CONTINUOUS
SAMPLING

DOSE EQUIVALENT
[-131

Definition

ACTIONS shall be that part of a Control that prescribes Required Actions to
be taken under designated Conditions within specified Completion Times.

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds within the necessary range and
accuracy to known values of the parameter that the channel monitors. The
CHANNEL CALIBRATION shall encompass the entire channel, including the
sensors and alarm, display and interlock and/or trip functions, and shall
include the CHANNEL FUNCTIONAL TEST. Calibration of instrument
channels with resistance temperature detector (RTD) or thermocouple
sensors may consist of an in-place qualitative assessment of sensor
behavior and normal calibration of the remaining adjustable devices in the
channel. The CHANNEL CALIBRATION may be performed by means of
any series of sequential, overlapping, or total channel steps so that the entire
channel is calibrated.

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

A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated

or actual signal into the channel as close to the sensor as practicable to
verify FUNCTIONALITY, including alarm and/or trip functions and channel
failure trips. The CHANNEL FUNCTIONAL TEST may be performed by
means of any series of sequential, overlapping, or total channel steps so that
the entire channel is tested.

Uninterrupted sampling with the exception of interruptions of short

duration (no longer than 2 hours) for required surveillances or repair.

DOSE EQUIVALENT [-131 shall be as defined in the Units 2/3 Technical
Specifications.

(continued)
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1.1 Definitions (continued)

FUNCTIONAL -
FUNCTIONALITY

GASEOUS
RADWASTE
TREATMENT

. SYSTEM-

MEMBER OF THE
PUBLIC

MODE

OCCUPATIONAL
DOSE

OFFSITE DOSE
CALCULATION
MANUAL (ODCM)

PROCESS CONTROL

PROGRAM (PCP)

Functionality is an attribute of structures, systems, or components (SSCs)
that is not controlled by Technical Specifications (TSs). An SSC is
FUNCTIONAL or has FUNCTIONALITY when it is capable of performing its
specified safety function, as set forth in the Current Licensing Basis.
FUNCTIONALITY does not apply to specified safety functions, but does
apply to the ability of non-TS SSCs to perform other specified functions that
have a necessary support function.

Any system designed and installed to reduce radioactive gaseous

effluents by collecting primary coolant system offgases from the main
condenser evacuation system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the environment.

Any individual, except when that individual is receiving an OCCUPATIONAL
DOSE.

A MODE shall correspond to any one inclusive combination of mode switch
position, average reactor coolant temperature, and reactor vessel head
closure bolt tensioning specified in Technical Specifications with fuel in the
reactor vessel.

The dose received by an individual in the course of employment in which

the individual's assigned duties involve exposure to radiation and/or to
radioactive material from licensed and unlicensed sources of radiation,
whether in the possession of the licensee or other person. Occupational
dose does not include dose from background radiation, as a patient from
medical practices, from voluntary participation in medical research programs,
or as a member of the public. ‘

The ODCM shall contain the methodology and parameters used in the
calculation of offsite doses resulting from radioactive gaseous and

liquid effluents, in the calculation of gaseous and liquid effluent monitoring
Alarm/Trip Setpoints, and in the conduct of the Environmental Radiological
Monitoring Program. The ODCM shall also contain (1) the Radioactive
Effluent Controls and Radiological Environmental Monitoring Programs and
(2) descriptions of the information that should be included in the Annual
Radiological Environmental Operating and Radioactive Effluent Release
Reports.

The PCP shall contain the current formulas, sampling, analyses, test,

and determinations to be made to ensure that processing and packaging of
solid radioactive wastes based on demonstrated processing of actual or
simulated wet solid wastes will be accomplished in such a way as to assure
compliance with 10 CFR Parts 20, 61, and 71, Federal and State '
regulations, burial ground requirements, and other requirements governing
the disposal of solid radioactive waste.

(continued)
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11 Definitions (continued)

PUBLIC DOSE

PURGE - PURGING

RADIOLOGICAL
EFFLUENT CONTROLS
(RECs)

RATED THERMAL
POWER (RTP)

REACTOR POWER
OPERATION

PUBLIC DOSE means the dose received by a member of the public from
exposure to radiation or radioactive material released by a licensee, or to
any other source of radiation under the control of a licensee. Public dose
does not include occupational dose or doses received from background
radiation, from any medical administration the individual has received, from
exposure to individuals administered radioactive material and released in
accordance with 10CFR35.75, or from voluntary participation in medical
research programs.

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

A compilation of the various regulatory requirements, surveillance and
bases, commitments and/or components of the radiological effluent
and environmental monitoring programs for Dresden Station.

RTP shall be a total reactor core heat transfer rate to the reactor coolant of
2957 MWit:

REACTOR POWER OPERATION is any operation with the rﬁode
switch in the "Startup/Hot Standby" or "Run” position with the reactor critical

and above 1% rated thermal power.

REPORTABLE
EVENT

RESTRICTED AREA

SITE BOUNDARY

SOURCE CHECK

A REPORTABLE EVENT shall be any of those conditions specified
in 10CFR50.73.

The RESTRICTED AREA is the area defined in ODCM Part ll Figure 1-3 to
which access is controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radioactive materials, and does
not include any area within the SITE BOUNDARY used for residential
quarters or for industrial, commercial, institutional, and/or recreational
purposes.

The SITE BOUNDARY shall be that line beyohd which the land is not
owned, leased, or otherwise controlled by licensee as defined in ODCM Part
Il Figure 1-2.

A SOURCE CHECK shall be the qualitative assessment of channel
response when the channel sensor is exposed to a source of increased
radioactivity.

(continued)
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1.1 Definitions (continued)

UNRESTRICTED
AREA

VENTILATION
EXHAUST
TREATMENT
SYSTEM

VENTING

An UNRESTRICTED AREA shall be any area at or beyond the SITE
BOUNDARY, access to which is not controlled by the licensee for purposes
of protection of individuals from exposure to radiation and radioactive
materials, or any area within the SITE BOUNDARY used for residential
quarters or for industrial, commercial, institutional, and/or recreational
purposes. Defined in ODCM Part Il Figure 1-3.

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any

system designed and installed to reduce the gaseous radioiodine or
radioactive material in particulate form in effluents by passing

ventilation or vent exhaust gases through charcoal adsorbers and/or HEPA
filters for the purpose of removing iodines or particulates from the gaseous
exhaust stream prior to the release to the environment. Such a system is
not considered to have any effect on noble gas effluents. Engineered Safety
Features Atmospheric Cleanup Systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration, or
other operating condition, in such a manner that replacement air or gas is
not provided or required during VENTING. Vent, used in system names,
does not imply a VENTING process. '
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Table 1.1-1
Compliance Matrix
B o ODCM Technical

Regulation ~ Dose/ Component / Limit Equation RECS Specification

10 CFR 50 Gamma air dose and beta air dose due to 4-9 1242 | (1)6.8.D.4.h

Appendix | airborne radioactivity in effluent plume. 4-10 (2/3) 5.5.4.h

. Total body and skin dose due to airborne 4-11 N/A N/A
radioactivity in effluent plume are reported only 4-12
if certain gamma and beta air dose criteria are
exceeded: ‘

a. Projected doses due to gaseous release, N/A 1245 | (1)6.8.D.4f
when averaged over 31 days, exceed 0.3 (2/3) 5.5.4f
mrem to any organ. .

b. Projected doses due to liquid release, when NA -~ 11233 | (1)6.8D.4f
averaged over 31 days, exceed 0.06 mrem - (2/3)5.54 f
to the total body or 0.2 mrem to any organ.

. Organ dose for all four age groups due to 413 11243 | (1)6.8DA.
iodines and particulates in effluent plume. All (2/3)5.5.4.
pathways are considered. )

. Organ dose for all four age groups due to 3-3 1232 | (1)6.8.D.4.d
radioactivity in liquid effluents. ‘ (2/3) 5.5.4.d
Implement environmental monitoring program, N/A 12.6 (1)6.9.A3
including, Land Use Census, Interlaboratory 12.9.3 (2/3)5.6.2
Comparison Program, and Annual Radiological
Environmental Operating Report:

10CFR20 . TEDE, totaling all deep dose equivalent 5-4 1252 | (1)6.8.D.4.d
components (direct, ground, and plume shine) (2/3)5.5.4.¢
and organ dose (all pathways, both airborne and

liquid-borne). ,

40CFR190 (now 1. Whole body dose due to direct dose, ground, - 5-2 12.5.1 (1)6.8.D.4;
by reference, also and plume shine from all uranium fuel cycle (2/3)5.5.4,)
part of 10CFR20) sources at a station. :
2. Organ doses due to all pathways. 5-3
Technical . 1. Functional dapability of effluent monitoring . N/A 12.2 (1)6.8.D4.a
Specifications instrumentation. (2/13)5.5.4a -
2. "Instantaneous" concentration limits for liquid 32 12.31 (1)6.8.D.4b
effluents. (2/3)5.5.4.b
3. Determination of cumulative and projected N/A 1232 | (1)6.8D4.e
doses from site effluents. 1242 | (2/3)5.54.e
4. ‘"Instantaneous" whole body, skin, and organ _ 4-1 12.4.1 (1)6.8.D.4.g
dose rates due to radioactivity in airborne ‘ 4-2 ' (2/3)5.5.4.9
effluents. 4-3
5. Radioactive Effluent Release Report ‘ N/A 12.9.4 (1)6.9.A4
(2/3)5.6.3
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1.0 USE AND APPLICATION

1.2  Logical Connectors

PURPOSE

The purpose of this section is to explain the meaning of logical connectors.

Logical connectors are used in ODCM to discriminate between, and yet
connect, discrete Conditions, Required Actions, Completion Times,
Surveillances, and Frequencies. The only logical connectors that appear in
ODCM are AND and OR. The physical arrangement of these connectors
constitutes logical conventions with specific meanings.

BACKGROUND

Several levels of logic may be used to state Required Actions. These
levels are identified by the placement (or nesting) of the logical connectors
and by the number assigned to each Required Action. The first level of
logic is identified by the first digit of the number assigned to a Required
Action and the placement of the logical connector in the first level of
nesting (i.e., left justified with the number of the Required Action). The
successive levels of logic are identified by additional digits of the Required
Action number and by successive indentations of the logical connectors.

When logical connectors are used to state a Condition, Completion Time,
Surveillance, or Frequency, only the first level of logic is used, and the
logical connector is left justified with the statement of the Condition,
Completion Time, Surveillance, or Frequency.

EXAMPLES

The following examples illustrate the use of logical connectors.

(continued)
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1.2 Logical Connectors
EXAMPLES
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A Control not met. A1 Verify ...
AND
A2 Restore . ..

In this example, the logical connector AND is used to indicate that, when in
Condition A, both Required Actions A.1 and A.2 must be completed.

(continued)
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1.2  Logical Connectors
EXAMPLES
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Control not met. Al Trip. ..
OR
A.2.1 Verify . . .

ND
A22A1 Reduce . ..
OR

A222 Perform . ..

OR

A3 Align

This example represents a more complicated use of logical connectors. Required
Actions A.1, A.2 and A.3 are alternate choices, only one of which must be
performed as indicated by the use of the logical connector OR and the left justified
placement. Any one of these three ACTIONS may be chosen. If A.2 is chosen,
then both A.2.1 and A.2.2 must be performed as indicated by the logical connector
AND. Required Action A.2.2 is met by performing A.2.2.1 or A.2.2.2. The indented
position of the logical connector OR indicates that A.2.2.1 and A.2.2.2 are
alternative choices, only one of which must be performed.
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1.0  USE AND APPLICATION

1.3 Completion Times

PURPOSE

The burpo‘se of this section is to establish the Completion Time convention
and to provide guidance for its use.

BACKGROUND

ODCM Radiological Effluent Controls (RECs) specify minimum
requirements for ensuring safe operation of the unit as allowed by
Technical Specifications (TS) 6.8.D.4 (Unit 1) and 5.5.4 (Units 2 and 3).
The ACTIONS associated with a REC state Conditions that typically
describe the ways in which the requirements of the REC can fail to be met.
Specified with each stated Condition are Required Action(s) and
Completion Time(s).

DESCRIPTION

The Completion Time is the amount of time allowed for completing a
Required Action. It is referenced to the discovery of a situation (e.g., non-

functional equipment or variable not within limits) that requires entering an

ACTIONS Condition unless otherwise specified, providing the unit is in a
MODE or specified condition stated in the Applicability of the REC. Unless
otherwise specified, the Completion Time begins when a senior licensed:
operator on the operating shift crew with responsibility for plant operations
makes the determination that a REC is NOT met and ACTIONS Condition
is entered. The “otherwise specified” exceptions are varied, such as a
Required Action Note or Surveillance Requirement Note that provides an
alternative time to perform specific tasks, such as testing, without starting
the Completion Time. While utilizing the Note, should a Condition be
applicable for any reason not addressed by the Note, the Completion Time
begins. -Should the time allowance in the Note be exceeded, the
Completion Time begins at that point. The exceptions may also be
incorporated into the Completion Time. For example, LCO 3.8.1, “AC
Sources — Operating,” Required Action B.3, requires declaring required
feature(s) supported by an inoperable diesel generator, inoperable when
the redundant required feature(s) are inoperable. The Completion Time
states, “4 hours from discovery of Condition B concurrent with inoperability
of redundant required feature(s).” In this case the Completion Time does
not begin until the conditions in the Completion Time are satisfied.
Required Actions must be completed prior to the expiration of the specified

‘Completion Time. An ACTIONS Condition remains in effect and the

Required Actions apply until the Condition no longer exists or the unit is not
within the REC Applicability.

Fekkkdkkikk N OTE*********

The example above regarding LCO 3.8.1, “AC Sources — Operating” is an
example referenced in Standard Technical Specifications. In Dresden
Technical Specifications, the corresponding Required Action is B.2, there is
no equivalent to this example in the Dresden Station ODCM RECs.

(continued)

Page 1-1.3-1




Dresden ODCM
Revision 17
June 2021

1.3  Completion Times

DESCRIPTION
(continued)

If situations are discovered that require entry into more than one Condition
at a time within a single REC (multiple Conditions), the Required Actions
for each Condition must be performed within the associated Completion
Time. When in'multiple Conditions, separate Completion Times are
tracked for each Condition starting from the discovery of the situation that
required entry into the Condition, unless otherwise specified.

. Once a Condition has been entered, subsequent divisions, subsystem,

components or variables expressed in the Condition, discovered to be non-
functional or not within limits, will not result in separate entry into the
Condition unless specifically stated. The Required Actions of the Condition
continue to apply to each additional failure, with Completion Times based
on initial entry into the Condition, unless otherwise specified.

However, when a subsequent division, subsystem, component, or variable
expressed in the Condition is discovered to be non-functional or not within
limits, the Completion Time(s) may be extended. To apply this Completion
Time extension, two criteria must first be met. The subsequent loss of
FUNCTIONALITY:

a. Must exist concurrent with the first loss of FUNCTIONALITY; and

b. Must remain non-functional or not within limits after the first loss of
FUNCTIONALITY is resolved.

The total Completion Time allowed for completing a Required Action to
address the subsequent loss of FUNCTIONALITY shall be limited to the
more restrictive of either:

a. The stated Completion Time, as measured from the initial entry into
the Condition, plus an additional 24 hours; or

b. The stated Completion Time as measured from discovery of the
subsequent loss of FUNCTIONALITY.

The above Completion Time extension does not apply to those RECs that
have exceptions that allow completely separate re-entry into the Condition
(for each division, subsystem, component, or variable expressed in the
Condition) and separate tracking of Completion Times based on this re-
entry. These exceptions are stated in individual RECs.

The above Completion Time extension does not apply to a Completion -
Time with a modified “time zero.” This modified “time zero” may be
expressed as a repetitive time (i.e., “once per 8 hours,” where the

- Completion Time is referenced from a previous completion of the Required

Action versus the time of Condition entry) or as a time modified by the
phrase “from discovery...” Example 1.3-3 illustrates one use of this type of
Completion Time. The 10 day Completion Time specified for Condition A
and B in Example 1.3-3 may not be extended. '
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1.3 Completion Times
EXAMPLES The following examples illustrate the use of Completion Times with different
types of Conditions and changing Conditions.
EXAMPLES  EXAMPLE 1.3-1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
: TIME
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion :
Time not met. AND
B.2 Bein MODE 4. 36 hours

Condition B has two Required Actions. Each Required Action has its own separate
Completion Time. Each Completion Time is referenced to the time that Condition B
is entered. '

The Required Actions of Condition B are in to be in MODE 3 within 12 hours AND in
MODE 4 within 36 hours. A total of 12 hours is allowed for reaching MODE 3 and a
total of 36 hours (not 48 hours) is allowed for reaching MODE 4 from the time that
Condition B was entered. If MODE 3 is reached within 6 hours, the time allowed for
reaching MODE 4 is the next 30 hours because the total time allowed for reaching
Mode 4 is 36 hours. '

If Condition B is entered while in MODE 3, the time allowed for reaching MODE 4 is
the next 36 hours.

(continued)
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1.3 Completion Times
EXAMPLES
ACTIONS
CONDITION ' REQUIRED ACTION COMPLETION
TIME
A. One monitor non- Al Restore monitor to 7 days
functional. FUNCTIONAL status.
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met. - | AND
B.2 Bein MODE 4. 36 hours

When a monitor is declared non-functional, Condition A is entered. If the monitor is
not restored to FUNCTIONAL status within 7 days, Condition B is also entered and

-the Completion Time clocks for Required Action B.1 and B.2 start. If the non-

functional monitor is restored to FUNCTIONAL status after Condition B is entered,
Condition A and B are exited, and therefore, the Required Actions of Condition B may
be terminated.

When a second monitor is declared non-functional while the first monitor is still non-
functional, Condition A is not re-entered for the second monitor. REC 12.0.3 is
entered, since the ACTIONS do not include a Condition for more than one non-
functional monitor. The Completion Time clock for Condition A does not stop after
REC 12.0.3 is entered, but continues to be tracked from the time Condition A was
initially entered.

While in REC 12.0.3, if one of the non-functional monitors is restored to
FUNCTIONAL status and the Completion Time for Condition A has not expired, REC
12.0.3 may be exited and operation continued in accordance with Condition A.

(continued)
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1.3 Completion Times

EXAMPLES  EXAMPLE 1.3-2 (continued)
(continued) .
' While in REC 12.0.3, if one of the non-functional monitors is restored to
FUNCTIONAL status and the Completion Time for Condition A has expired, REC
12.0.3 may be exited and operation continued in accordance with Condition B. The
Completion Time for Condition B is tracked from the time the Condition A Completion
Time expired. o

On restoring one of the monitors to FUNCTIONAL status, the Condition'A Completion
Time is not reset, but continues from the time the first monitor was declared non-
functional. This Completion Time may be extended if the monitor restored to
FUNCTIONAL status was the first non-functional monitor. A 24 hour extension to the
stated 7 days is allowed, provided this does not result in the second monitor being
non-functional for > 7 days.

(continued)
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1.3 Completion Times
EXAMPLES
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
’ TIME
A One Function X A1 Restore Function X 7 days
subsystem non- subsystem to -
functional. FUNCTIONAL status.
AND
10 days from
discovery of
failure to meet the
Control
B. One Function Y B.1 Restore Function Y 72 hours
subsystem non- subsystem to
functional. FUNCTIONAL status.
: ND
10 days from
discovery to meet
Control
C. One Function X C.1  Restore Function X 72 hours
subsystem non- subsystem to
functional. FUNCTIONAL status.
OR
AND
C.2 Restore Function Y 72 hours
One Function Y subsystem to
subsystem non- FUNCTIONAL status.
functional.
(continued)
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EXAMPLES
(continued)

EXAMPLE 1.3-3 (continued) -

When one Function X subsystem and one Function Y subsystem are non-functional,
Condition A and Condition B are concurrently applicable. The Completion Times for
Condition A and Condition B are tracked separately for each subsystem, starting from
the time each subsystem was declared non-functional and the Condition was
entered. A separate Completion Time is established for Condition C and tracked
from the time the second subsystem was declared non-functional (i.e., the time the
situation described in Condition C was discovered).

If Required Action C.2 is completed within the specified Completion Time, Conditions
B and C are exited. If the Completion Time for Required Action A.1 has not expired,
operation may continue in accordance with Condition A. The remaining Completion
Time in Condition A is measured from the time the affected subsystem was declared
non-functional (i.e., initial entry into Condition A).

The Completion Times of Conditions A and B are modified by a logical connector,
with a separate 10 day Completion Time measured from the time it was discovered
the REC was not met. In this example, without the separate Completion Time, it
would be possible to alternate between Conditions A, B, and C in such a manner that
operation could continue indefinitely without ever restoring systems to meet the REC.
The separate Completion Time modified by the phrase “from discovery of failure to
meet the Control” is designed to prevent indefinite continued operation while not
meeting the REC. This Completion Time allows for an exception to the normal “time
zero” for beginning the Completion Time “clock.” In this instance, the Completion
Time “time zero” is specified as commencing at the time the REC was initially not
met, instead of at the time the associated Condition was entered.

(continued)
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1.3 Completion Times
EXAMPLES
(continued) EXAMPLE 1.3-4
| ACTIONS
CONDITION ‘ REQUIRED ACTION COMPLETION
TIME
A. One or more A1 Restore instrument(s) to | 4 hours
instruments non- FUNCTIONAL status.
functional. '
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met. AND
B2 Bein MODE 4. 36 hours

A single Completion Time is used for any number of instruments non-functional at the
same time. The Completion Time associated with Condition A is based on the initial
entry into Condition A and is not tracked on a per instrument basis. Declaring
subsequent instruments non-functional, while Condition A is still in effect, does not
trigger the tracking of separate Completion Times.

Once one of the instruments has been restored to FUNCTIONAL status, the

Condition A Completion Time is not reset, but continues from the time the first

instrument was declared non-functional. The Completion Time may be extended if
the instrument restored to FUNCTIONAL status was the first non-functional
instrument. The Condition A Completion Time may be extended for up to 4 hours
provided this does not result in any subsequent instrument being non-functional for >
4 hours. '

If the Completion Time of 4 hours expires while one or more instruments are still non-
functional, Condition B is entered.

(continued)
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1.3  Completion Times
EXAMPLES  EXAMPLE 1.3-5
(continued)
ACTIONS
: NOTE
Separate Condition entry is allowed for each non-functional instrument.
 CONDITION REQUIRED ACTION COMPLETION
TIME
A One or more - A.1  Restore instrument(s) to | 4 hours
instruments non- FUNCTIONAL status.
functional.
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion v -
Time not met. AND
B.2 Bein MODE 4.~ 36 hours

The Note above the ACTIONS Table is a method of modifying how the Completion
Time is tracked. If this method of modifying how the Completion Time is tracked was
applicable only to a specific Condition, the Note would appear in that Condition rather
than at the top of the ACTIONS Table.

The Note allows Condition A to be entered separately for each non-functional
instrument, and Completion Times tracked on a per instrument basis. When an
instrument is declared non-functional, Condition A is entered and its Completion Time
starts. If subsequent instruments are declared non-functional, Condition A is entered
for each instrument and separate Completion Times start and are tracked for each
instrument. '

If the Completion Time associated with an instrument in Condition A expires,
Condition B is entered for that instrument. If the Completion Times associated with
subsequent instruments in Condition A expire, Condition B is entered separately for
each instrument and separate Completion Times start and are tracked for each
instrument. If an instrument that caused entry into Condition B is restored to
FUNCTIONAL status, Condition B is exited for that instrument.

Since the Note in this example allows multiple Condition entry and tracking of.
separate Completion Times, Completion Time extensions do not apply.

(continued)

Page I-1.3-9




Dresden ODCM

Revision 17
June 2021
1.3 Completion Times
EXAMPLES
 (continued) EXAMPLE 1.3-6
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. One channel non- A1 Perform RSR 12.x.x.x. Once per 8 hours
functional.
OR
A.2  Reduce THERMAL 8 hours
POWER to < 50% RTP.
B. Required Action and B.1  Bein MODE 3. 12 hours

associated Completion

Time not met.

Entry into Condition A offers a choice between Required Action A.1 and A.2. The
initial 8 hour interval of Required Action A.1 begins when Condition A is entered and
the initial performance of Required Action A.1 must be completed within the first 8
hour interval. If Required Action A.1 is followed and the Required Action is not met
within the Completion Time Condition B is entered. If Required Action A.2 is followed
and the Completion Time of 8 hours is not met, Condition B is entered.

If after entry into Condition B, Required Action A.1 or A.2 is met, Condition B is exited
and operation may then continue in Condition A.

(continued)
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1.3 Completion Times
EXAMPLES '
(continued) EXAMPLE 1.3-7
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A One subsystem non- A1 Verify affected 1 hour
functional. subsystem isolated.
AND
Once per 8 hours
thereafter
AND
A.2  Restore subsystem to 72 hours
FUNCTIONAL status. ’
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
' Time not met. AND
B.2 Bein MODE 4. 36 hours

Required Action A.1 has two Completion Times. The 1 hour Completion Time begins
at the time the Condition is entered and each “Once per 8 hours thereafter” interval .
begins upon performance of Required Action A.1.

If after Condition A is entered, Required Action A.1 is not met within either the initial 1
hour or any subsequent 8 hour interval from the previous performance (plus the
extension allowed by RSR 12.0.2), Condition B is entered. The Completion Time
clock for Condition A does not stop after Condition B is entered but continues from
the time Condition A was initially entered. If Required Action A.1 is met after
Condition B is entered, Condition B is exited and operation may continue in
accordance with Condition A, provided the Completion Time for Required Action A.2
has not expired.

IMMEDIATE

When “Immediately” is used as a Completion Time, the Required Action should be

COMPLETION  pursued without delay and in a controlled manner.

TIME.
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1.0 USE AND APPLICATION

14  Frequency

The purpose of this section is to define the proper use and application of

PURPOSE
: Frequency requirements.
DESCRIPTION Each ODCM Radiological Effluent Surveillance Requirement (RSR) has a

specified Frequency in which the Surveillance must be met in order to meet the
associated ODCM REC. An understanding of the correct application of the
specified Frequency is necessary for compliance with the RSR.

The "specified Frequency" is referred to throughout this section and each of the
Requirements of Section 12.0, ODCM Radiological Effluent Surveillance
Requirement (RSR) Applicability. The "specified Frequency" consists of the
requirements of the Frequency column of each RSR, as well as certain Notes in
the Surveillance column that modify performance requirements.

Sometimes special situations dictate when the requirements of a Surveillance are
to be met. They are "otherwise stated" conditions allowed by RSR 12.0.1. They
may be stated as clarifying Notes in the Surveillance, as part of the Surveillance,
or both. Example 1.4-4 discusses these special situations.

Situations-where a Surveillance could be required (i.e., its Frequency could
expire), but where it is not possible or not desired that it be performed until
sometime after the associated REC is within its Applicability, represent potential
RSR 12.0.4 conflicts. To avoid these conflicts, the RSR (i.e., the Surveillance or
the Frequency) is stated such that it is only "required” when it can be and should

, be performed. With a RSR satisfied, RSR 12.0.4 imposes no restriction.

The use of "met" or "performed" in these instances conveys specified meanings.
A Surveillance is "met" only when the acceptance criteria are satisfied. Known
failure of the requirements of a Surveillance, even without a Surveillance
specifically being "performed,” constitutes a Surveillance not "met."
"Performance" refers only to the requirement to specifically determine the ability to
meet the acceptance criteria. RSR 12.0.4 restrictions would not apply if both the
following conditions are satisfied:

a. The Surveillance is not required to be performed; and

b. The Surveillance is not required to be met or, even if required to be' met, is
not known to be failed.

(continued)
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EXAMPLES

The following examples illustrate the various ways that Frequencies are
specified: In these examples, the Applicability of the REC (REC not shown) is
MODES 1, 2, and 3.

EXAMPLE 1.4-1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK 12 hours

Example 1.4-1 contains the type of RSR most often encountered in the ODCM.
The Frequency specifies an interval (12 hours) during which the associated

- Surveillance must be performed at least one time. Performance of the

Surveillance initiates the subsequent interval. Although the Frequency is stated
as 12 hours, an extension of the time interval to 1.25 times the interval specified
in the Frequency is allowed by RSR 12.0.2 for operational flexibility. The
measurement of this interval continues at all times, event when the RSR is not

required to be met per RSR 12.0.1 (such as when the equipment is non- Iy /Z@Z /

functional, a variable is outside specified limits, or the unit is outside the
Applicability of the REC). If the interval specified by RSR 12.0.2 is exceeded
while the unit is in a MODE or other specified condition in the Applicability of the
REC, and the performance of the Surveillance is not otherwise modified (refer to
Examples 1.4-3 and 1.4-4), then RSR 12.0.3 becomes applicable.

If the interval as specified by RSR 12.0.2 is exceeded while the unit is not in a
MODE or other specified condition in the Applicability of the REC for which
performance of the RSR is required, the Surveillance must be performed within
the Frequency requirements of RSR 12.0.2 prior to entry into the MODE or other
specified condition. Failure to do so would result in a violation of RSR 12.0.4.

(continued)
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1.4 - Frequency

EXAMPLES EXAMPLE 1.4-2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

Verify flow is within limits. Once within 12
hours after > 25%
RTP
AND
24 hours thereafter

Example 1.4-2 has two Frequencies. The first is a one time performance-
Frequency, and the second is of the type shown in Example 1.4-1. The logical
connector "AND" indicates that both Frequency requirements must be met. Each
time reactor power is increased from a power level < 25% RTP to > 25% RTP,
the Surveillance must be performed within 12 hours.

The use of "once" indicates a single performance will satisfy the specified
Frequency (assuming no other Frequencies are connected by "TAND"). This type
of Frequency does not qualify for the extension allowed by RSR 12.0.2.

"Thereafter" indicates future performances must be established per RSR 12.0.2,
but only after a specified condition is first met (i.e., the "once" performance in this
example). If reactor power decreases to < 25% RTP, the measurement of both
intervals stops. New intervals start upon reactor power reaching 25% RTP.

(continued)
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1.0 USE AND APPLICATION

14 Frequency

| EXAMPLES EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

NOTE
Not required to be performed until 12 hours
after > 25% RTP.

Perform channel adjustment. | 7 days

The interval continues whether or not the unit operation is < 25% RTP between
performances.

As the Note modifies the required performance of the Surveillance, it is construed
to be part of the "specified Frequency." Should the 7 day interval be exceeded
while operation is < 25% RTP, this Note allows 12 hours after power reaches

> 25% RTP to perform the Surveillance. The Surveillance is still considered to
be within the "specified Frequency." Therefore, if the Surveillance were not
performed within the 7 day interval (plus the extension allowed by RSR 12.0.2),
but operation was < 25% RTP, it would not constitute a failure of the RSR or
failure to meet the REC. Also, no violation of RSR 12.0.4 occurs when changing
MODES, even with the 7 day Frequency not met, .provided operation does not
exceed 12 hours with power > 25% RTP. .

Once the unit reaches 25% RTP, 12 hours would be allowed for completing the
Surveillance. If the Surveillance were not performed within this 12-hour interval,
there would then be a failure to perform a Surveillance within the specified
Frequency, and the provisions of RSR 12.0.3 would apply.

(continued)
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1.0  USE AND APPLICATION

1.4 Frequency

EXAMPLES EXAMPLE 1.4-4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE 'FREQUENCY

NOTE
Only required to be met in MODE 1.

Verify leakage rates are within limits. o 24 hours

Example 1.4-4 specifies that the requirements of this Surveillance do not have to
be met until the unit is in MODE 1. The interval measurement for the Frequency
of this Surveillance continues at all times, as described in Example 1.4-1.
However, the Note constitutes an "otherwise stated" exception to the Applicability
of this Surveillance. Therefore, if the Surveillance were not performed within the
24 hour interval (plus the extension allowed by RSR 12.0.2), but the unit was not
in MODE 1, there would be no failure of the RSR nor failure to meet the REC.
Therefore, no violation of RSR 12.0.4 occurs when changing MODES, even with
the 24 hour Frequency exceeded, provided the MODE change was not made into
MODE 1. Prior to entering MODE 1 (assuming again that the 24 hour Frequency -
were not met), RSR 12.0.4 would require satisfying the RSR.

Dresden ODCM
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USE AND APPLICATION

REC and RSR Implementation

The requirements of the Technical Specifications shall take precedence over this ODCM, should

any differences occur.

The ODCM provides those limitations upon plant operations which are part of the licensing
basis for the station but do not meet the criteria for continued inclusion in the Technical
Specifications. ‘

It also provides information that supplements the Technical Specifications by |mplement|ng the
following Technical Specification requirements:

a. Unit 1

6.8.A.6, ODCM Implementation

6.8.D.4, Radioactive Effluent Controls Program

6.9.A.3, Annual Radiological Environmental Operating Report

6.9.A.4, Radioactive Effluent Release Report

6.14, ODCM .

b. Units 2 and 3

5.5.1, ODCM A

5.5.4, Radioactive Effluent Controls Program

5.6.2, Annual Radiological Environmental Operating Report
5.6.3, Radioactive Effluent Release Report

PON2F OOAON-

RECs and RSRs are implemented the same as Technical Specifications (see 12.0 Applicability).
However, RECs and RSRs are treated as plant procedures and are not part of the Technical
Specifications. Therefore the following exceptions apply:

a. Violations of the Action or Surveillance requirements in a REC are not reporfable as
conditions prohibited by, or deviations from, the Technical Specifications per
10 CFR 50.72 or 10 CFR 50.73.

b.. Power reduction or plant shutdowns required to comply with the Actions of a REC are not
reportable per 10 CFR 50.72 or 10 CFR 50.73.
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2.0 through 11.0  NOT USED

INTENTIONALLY BLANK

Sections 2.0 through 11.0 are not used in the RECs in order to maintain the original ODCM
numbering convention.
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12 CONTROLS AND SURVEILLANCE REQUIREMENTS

12.0 RADIOLOGICAL EFFLUENT CONTROL (REC) APPLICABILITY

REC 12.0.1

RECs shall be met during the MODES or other specified conditions in the Applicability,
except as provided in REC 12.0.2. *

REC 12.0.2

Upon discovery of a failure to meet a REC, the Required Actions of the associated
Conditions shall be met, except as provided in REC 12.0.5.

If the REC is met or is no longer applicable prior to expiration of the specified

* Completion Time(s), completion of the Required Action(s) is not required, unless

otherwise stated.

REC 12.0.3

When a REC is not met and the associated ACTIONS are 'ﬁot met, an associated
ACTION is not provided, or if directed by the associated ACTIONS, action shall be
initiated within 1 hour to:

a. Implement appropriate compensatory actions as needed,;

b. Verify that the plant is not in an unanalyzed condition or that a required safety
function is not compromised by the loss of FUNCTIONALITY; and

c. Within 12 hours, obtain Station Duty Officer approval of the compensatory actions
and the plan for exiting REC 12.0.3.

Exceptions to this REC are stated in the individual RECs.

Where corrective measures are completed that permit operation in accordance with the
REC or ACTIONS, completion of the actions required by REC 12.0.3 is not required.

REC 12.0.3 is'onIy applicable in Modes 1, 2, and 3.

REC 12.0.4

When a REC is not met, entry into a MODE or other specified condition in the
Applicability shall only be made: ' '

a. When the associated ACTIONS to be entered permit continued operation in the
MODE or other specified condition in the Applicability for an unlimited period of time;

b. After performance of a risk assessment addressing non-functional systems and
components, consideration of the results, determination of the acceptability of
entering the MODE or other specified condition in the Applicability, and
establishment of risk management actions, if appropriate (exceptions to the REC are
stated in the individual RECs); or

c. When an allowance is stated in the individual value, parameter, or other REC.

This REC shall not prevent changes in MODES or other specified conditions in the
Applicability that are required to comply with ACTIONS or that are part of a shutdown of
the unit. .

(continued)
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120 REC APPLICABILITY

REC 12.0.5

Equipment removed from service or declared non-functional to comply with ACTIONS

* may be returned to service under administrative control solely to perform testing required

to demonstrate its FUNCTIONALITY or the FUNCTIONALITY of other equipment. This
is an exception to REC 12.0.2 for the system returned to service under administrative
control to perform the testing required to demonstrate FUNCTIONALITY.

REC 12.0.6

RECs, including associated ACTIONS, shall apply to each unit individually, unless
otherwise indicated. Whenever the REC refers to a system or component that is shared
by both units, the ACTIONS will apply to both units simultaneously.
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12.0 RADIOLOGICAL EFFLUENT SURVEILLANCE REQUIREMENT (RSR) APPLICABILITY

RSR 12.0.1 Radiological Effluent Surveillance Requirements (RSRs) shall be met during the MODES
or other specified conditions in the Applicability for individual RECs, unless otherwise
stated in the RSR. Failure to meet a Surveillance, whether such failure is experienced
during the performance of the Surveillance or between performances of the Surveillance,
shall be failure to meet the REC. Failure to perform a Surveillance within the specified
Frequency shall be failure to meet the REC except as provided in RSR 12.0.3.
Surveillances do not have to be performed on non-functional equipment or variables
outside specified limits. :

RSR 12.0.2 The specified Frequency for each RSR is met if the Surveillance is performed within
1.25 times the interval specified in the Frequency, as measured from the previous
performance or as measured from the time a specified condition of the Frequency is
met.

For Frequencies specified as "once," the above interval extension does not apply.

Exceptions to this RSR are stated in the individual RSRs.

RSR 12.0.3 Ifitis discovered that a Surveillance was not performed within its specified Frequency,
then compliance with the requirement to declare the REC not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of the specified Frequency,
whichever is greater. This delay period is permitted to allow performance of the
Surveillance. The delay period is only applicable when there is reasonable expectation
the surveillance will be met when performed. A risk evaluation shall be performed for
any Surveillance delayed greater than 24 hours and the risk impact shall be managed.

If the RSR is not performed within the delay period, the REC must immediately be
declared not met, and the applicable Condition(s) must be entered.

When the Surveillance is performed within the delay period and the Surveillance is not
met, the REC must immediately be declared not met, and the applicable Condition(s)
must be entered.

RSR 12.0.4 Entry into a MODE or other specified condition in the Applicability of a REC shall only be
made when the REC’'s RSR have been met within their specified Frequency, except as
provided by RSR 12.0.3. When a REC is not met due to RSRs not having been met,
entry into a MODE or other specified condition in the Applicability shall only be made in
accordance with REC 12.0.4.

This provision shall not prevent entry into MODES or other specified conditions in the
Applicability that are required to comply with ACTIONS or that are part of a shutdown of
the unit. '

RSR 12.0.5 RSRs shall apply to each unit individually, unless otherwise indicated.
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121 NOT USED
INTENTIONALLY BLANK
Section 12.1 is not used in the RECs in order to maintain the original ODCM numbering
convention.
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12.2 INSTRUMENTATION
12.2.1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

REC 12.2.1 The following conditions shall be met:

a. The effluent monitoring instrumentation in Table 12.2-1 shall be
FUNCTIONAL with their alarm setpoints set to ensure the limits of REC
12.3.1 are not exceeded; AND

- b. The effluent monitoring instrument alarm setpoints shall be determined and
adjusted in accordance with the methodology and parameters in the ODCM.

APPLICABILITY: When flow is present in the system.

ACTIONS

NOTES
Separate Condition entry is allowed for each instrument.

REC 12.0.4 is not applicable.

All deviations are reported in the Radioactive Effluent Release Report.

When Radioactive Liquid Effluent Monitoring Instrumentation is inoperative due to
system backwash or purge, entry into the associated Conditions and Required Actions
may be delayed for up to 2 hours.

PN~

CONDITION REQUIRED ACTION COMPLETION TIME
A Number of instrument A.1 Enter the Con_ditiqn referenced Immediately
channels FUNCTIONAL | I Table 12.2-1 for the instrument
less than required by channel.
Table 12.2-1.
B. Radioactive liquid B.1 Suspend the release of | Immediately
effluent monitoring radioactive liquid effluents
instrument channel monitored by the affected
alarm setpoint less instrument channel.
conservative than
required. OR
B.2 Declare the affected Immediately
instrument channel non-
functional.
OR
B.3 Change the affected instrument | Immediately
setpoint so it is acceptably '
conservative. -
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ACTIONS (continued)
CONDITION COMPLETION TIME

REQUIRED ACTION

C. As required by Required

Action A.1 and
referenced in Table
12.2-1.

C.1.1 Analyze two independent

samples of tank's contents for
principle gamma emitters,
dissolved and entrained gases,
[-131, and H-3 at LLDs
specified in Table 12.3-2.

AND

C.1.2 Perform independent

verification of the release
rate calculations and
discharge line valve line-
up using at least two
technically qualified
members of the facility

Prior to release

Prior to release

D.2 and associated
Completion Time not
met.

-functionality was not corrected

in a timely manner in the
Radioactive Effluent Release
Report.

staff.
AND
C.2 Return the instrument channel to | 30 days
FUNCTIONAL status.
D. Asrequired by Required | D.1 Analyze affected effluent grab Once per 12 hours
Action A.1 and samples for principle gamma
referenced in Table emitters and [-131 at LLDs
12.2-1. specified in Table 12.3-2.
AND
D.2 Return the instrument channel 30 déys
to FUNCTIONAL status.
Required Action C.2 or E.1 Explain why the loss of In accordance with

Units 2/3 TS 5.6.3.
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12.2.1 SURVEILLANCE REQUIREMENTS

NOTE
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" CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION are not required
when the instruments are NOT required to be FUNCTIONAL or are tripped.

SURVEILLANCE REQUIREMENT

FREQUENCY

RSR 12.2.1.1

Perform CHANNEL CHECK.

24 hours

RSR 12.2.1.2

Perform CHANNEL FUNCTIONAL TEST, which may
be performed by using trip check and test circuitry
associated with the monitor chassis. This test shall
also demonstrate that control room annunciation
occurs if any of the following conditions exist:

1. Instrument indicates measured levels above the
Alarm setpoint, or

2. Circuit failure, or
3. Instrument indicates a downscale failure, or
Instrument controls not set in Operate mode.

92 days

RSR 12.2.1.3

Perform SOURCE CHECK, which may be performed

by observing instrument response during a discharge.

24 months

RSR 12.2.1.4

Perform SOURCE CHECK.

24 months

RSR 12.2.1.5

Perform CHANNEL CALIBRATION, which shall
include performance of a CHANNEL FUNCTIONAL
CHECK and SOURCE CHECK.

24 months
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Table 12.2-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
UNITS2 &3 :
REQUIRED CONDITION

INSTRUMENT

CHANNELS PER
INSTRUMENT

REFERENCED FROM
REQUIRED ACTION A1

SURVEILLANCE
REQUIREMENT

1.

Radioactivity Monitors Providing
Alarm But Not Providing
Automatic Termination of
Release

a. Liquid Radwaste Effluent
Gross Activity Monitor

b. Service Water Effluent
Gross Activity Monitor (Unit
2)

c. Service Water Effluent
Gross Activity Monitor (Unit
3)

RSR 12.2.1.1
RSR12.2.1.2
RSR12.2.1.3
RSR12.2.1.5

RSR12.2.11
RSR12.2.1.2
RSR12.2.14
RSR12.2.1.5

RSR12.2.11
RSR12.21.2
RSR12.2.14
RSR 12.2.1.5
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12.2 INSTRUMENTATION
12.2.2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
REC 12.2.2. The following conditions shall be met:
a. The effluent monitoring instrumentation in Table 12.2-2 shall be |_C|v|

FUNCTIONAL with alarm setpoints set to ensure the limits of REC 12.4.1 are [6/21
not exceeded,;

b. The effluent monitoring instrument alarm setpoints shall be determined in
accordance with the methodology and parameters in the ODCM.

APPLICABILITY: As shown in Table 12.2-2.

ACTIONS-

NOTES
Separate Condition entry is allowed for each instrument channel.

REC 12.0.4 is not applicable.

All deviations are reported in the Radioactive Effluent Release Report.

Channels may be removed from service for short durations without implementing
REQUIRED ACTIONS as long as CONTINUOUS SAMPLING requirements are met.

PN =

CONDITION REQUIRED ACTION COMPLETION TIME
A. Number of instrument A.1 Enter the Condition referenced Immediately
channels FUNCTIONAL in Table 12.2-2 for the
less than required by instrument channel.
Table 12.2-2.
B. Radioactive gaseous B.1 Suspend the release of | Immediately
effluent monitoring radioactive gaseous effluents
instrument channel alarm monitored by the affected
setpoint less instrument channel.
conservative than »
required. OR
B.2 Declare the affected Immediately
instrument channel non-
functional.
OR
B.3 Change the affected Immediately
instrument channel setpoint so
it is acceptably conservative.

(continued)
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CONDITION REQUIRED ACTION COMPLETION TIME
C. As required by C.1.1 Verify at least one Reactor Immediately
Required Action A.1 Building Vent Exhaust Duct
and referenced in Radiation Monitor is '
Table 12.2-2. FUNCTIONAL in each affected
' pathway. '
OR
C.1.2 Suspend release of radioactive Immediately
effluents via this pathway.
AND
C.2 Restore instrument channel to 30 days
FUNCTIONAL status.
D. As required by D.1 Establish CONTINUOUS Immediately
Required Action A.1 SAMPLING with auxiliary
and referenced in sampling equipment as required in
Table 12.2-2. Table 12.4-1.
AND
D.2 Restore instrument channel to 30 days

FUNCTIONAL status.

E. Asrequired by
Required Action A.1
and referenced in
Table 12.2-2.

E.1 Estimate flow rate.
AND

E.2 Restore instrument channel to
FUNCTIONAL status.

Once per 4 hours

30 days

Page |-12.2-8
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CONDITION

REQUIRED ACTION

COMPLETION TIME

F. Not used.

F.1 Not used.

NA

G. As required by
Required Action A.1
and referenced in
Table 12.2-2.

G.1.1 Obtain noble gas grab sample.
AND
G.1.2 Analyze sample for principle

gamma emitters at LLDs
specified in Table 12.4-1.

Once per 8 hours

Within 24 hours of
sampling

AND
G.2 Restore instrument channel to 30 days
FUNCTIONAL status.
H. As required by , H.1.1 Verify low-range noble gas Immediately
Required Action A1 monitoring is FUNCTIONAL and
and referenced in on scale.
Table 12.2-2.
OR
H.1.2 Initiate alternate monitoring(™". 72 hours
AND
H.2 Restore instrument channel to 21 days
FUNCTIONAL status.
I NOTE-—----- .1 Prepare and submit a written 30 days

Required Action 1.1
shall be completed if
this condition is
entered.

Required ACTION
and associated
Completion Time of
Condition H.2 not
met.

report to the NRC outlining the
plans, actions taken, and

procedures used to provide for
the loss of sampling capability.

(1) See Bases for acceptable methods of alternate monitoring.
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ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
J. As required by J.1.1 Verify affected offgas charcoal | Immediately
Required Action A.1 filter treatment system is NOT
and referenced in bypassed.
Table 12.2-2.
AND
J.1.2 Verify Unit 2/3 Chimney Immediately
Monitoring requirements of
Table 12.2-2 are met.
AND
J.1.3 Restore Offgas Radiation 72 hours
Monitoring function.
K. Required Action J.1 K.1.1 Monitor MSL Radiation Monitors | Immediately
and associated and 2/3 Chimney Effluent AND
Completion Time not Monitors for Adverse Trends.
met. Once per 4 hours
thereafter
ND
K.1.2 Obtain Offgas Recombiner 4 hours
Outlet Sample and verify gross | AND
gamma activity rate is <
252,700 uCils after 30 minute | Once per 24 hours
Decay. thereafter
AND
K.2 Restore Offgas Radiation 30 days
Monitoring function.
L. Required Action K.1 L.1 Enter REC 12.0.3 Immediately

and associated
Completion Time not
met.
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M. Required Action C.2, | M.1 Explain why the loss of In accordance with
D.2,E2, G2, H2 or functionality was not corrected in | Units 2/3 TS 5.6.3 or
K.2 and associated a timely manner in the Unit1 TS 6.9.A 4.
Completion Time not | - Radioactive Effluent Release
met. Report.

12.2.2 SURVEILLANCE REQUIREMENTS
NOTE

CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION are not required

when the instruments are NOT required to be FUNCTIONAL or are tripped.

SURVEILLANCE REQUIREMENT

FREQUENCY

RSR12.2.2.1 Perform CHANNEL CHECK.

24 hours

RSR 12.2.2.2 Perform CHANNEL CHECK to verify
FUNCTIONALITY of the sampler; that the sampler is
in place and functioning properly.

24 hours

RSR 12.2.2.3 Perform SOURCE CHECK.

31 days

RSR 12.2.2.4 Perform SOURCE CHECK.

_24 months

RSR12.225 . Perform CHANNEL FUNCTIONAL TEST, which shall
also demonstrate that control room annunciation
occurs if any of the following conditions exist:

1. Instrument indicates measured levels above the
Alarm setpoint, or

. Circuit failure, or
3. Instrument indicates a downscale failure, or
4. Instrument controls not set in Operate mode.

92 days

RSR12.226 - Perform CHANNEL CALIBRATION, which shall
include performance of a CHANNEL FUNCTIONAL
TEST.

18 months

RSR 12.2.2.7 Perform CHANNEL CALIBRATION, which shall
include performance of a CHANNEL FUNCTIONAL
TEST.

24 months
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Table 12.2-2 (Page 1 of 3)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

APPLICABLE CONDITION
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE
INSTRUMENT CONDITION INSTRUMENT ACTION A.1 REQUIREMENTS
1. 2/3 Reactor Building Ventilation System
a. Unit 2/3 Reactor Building Vent Monitoring SPING
1) Noble Gas Monitor Low, Mid, High Range (@) 1 C RSR 12.2.2.1
RSR12.2.2.3
RSR12.2.2.5
RSR 12.2.2.6
2) lodine Sampler (a) 1 D RSR12.2.2.2
3) Particulate Sampler - (a) 1 D RSR 12.2.2.2
4) System Flow Rate Monitor @) 1 E RSR12.2.21
RSR 12.2.2.5
RSR 12.2.2.7
5) Sampler Flow Rate Monitor (a) 1 E RSR 12.2.2.1
- RSR 12.225®
RSR 12.2.2.7
b. Unit 2 Reactor Building Vent Monitoring
1)  Exhaust Duct Radiation Monitor Per Technical Specification 3.3.6.2
2) lodine Sampler (b) 1 D RSR 12.2.2.2
3) Particulate Sampler (b) 1 : D RSR 12.2.2.2
4) Sampler Flow Rate Monitor (b) 1 E. RSR 12.2.2.1
RSR 12.2.25®
RSR 12.2.2.7
¢. Unit 3 Reactor Building Vent Monitoring
1) Exhaust Duct Radiation Monitor Per Technical Specification 3.3.6.2
2) lodine Sampler (b) 1 D RSR 12.2.2.2
3) Particulate Sampler (b) 1 D RSR 12.2.2.2
4) Sampler Flow Rate Monitor (b) 1 E RSR 12.2.2.1
RSR12.2.25®
RSR 12.2.2.7
(continued)

(a) At all times.
(b)

Sampler is non-functional.
(e)
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Table 12.2-2 (Page 2 of 3)
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

APPLICABLE CONDITION
" MODESOR ° REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE
INSTRUMENT CONDITION INSTRUMENT  ACTION A.1 REQUIREMENTS
2. Main Stack System
a. Unit 1 Chimney Monitoring )
1) lodine Sampler H ) 1 D RSR 12.2.2.2
2) Particulate Sampler 49] 1 D RSR 12.2.2.2
b. Unit 2/3 Chimney Monitoring
1) SPING/ GE Noble Gas (a) 1 G RSR 12.2.2.1
Monitor Low Range RSR 12.2.2.3
(3 channels available) RSR12.2.25
RSR 12.2.2.6
2) SPING Noble Gas Monitor Mid, (a) . 1 H ' RSR 12.2.2.1
High Range RSR 12223
' RSR 12.2.2.5
RSR' 12.2.2.6
3) lodine Sampler (a) 1 D RSR 12222
4) Particulate Sampler (a) 1 D RSR 12.2.2.2
5) System Flow Rate Monitor (a) 1 E RSR12.2.2.1
RSR 12225
RSR 12.2.2.7
6) Sampler Flow Rate Monitor (a) 1 E RSR 12.2.2.1
RSR 12.2.2.5@
RSR12.2.2.7
(continued)
(@) At all times.
(e CHANNEL FUNCTIONAL TEST shall be performed on local switches providing low flow alarm.
U] During operation of the Unit 1 Gaseous Monitoring System.
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
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APPLICABLE CONDITION
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE
INSTRUMENT CONDITION INSTRUMENT ACTION A.1 REQUIREMENTS
3. Condenser Air Ejector Radioactivity Monitor (Prior ’
to Input to Holdup System)
a. Unit2 fogas Recombiner Outlet Monitoring
1) Radiation Activity Monitor (c) 109 J RSR 12.2.2.1
(2 channels available) ' RSR12.2.2.4
RSR 12.2.2.5
RSR 12.2.2.7
b. Unit 3 Offgas Recombiner Outlet Monitoring
1) Radiation Activity Monitor (c) 10 J RSR 12.2.21
(2 channels available) RSR12.2.2.4
RSR 12.2.2.5
RSR 12.2.2.7
4. Decontamination Building Ventilation System
a. Unit 1 Chemical Cleaning Building Monitoring
1) lodine Sampler N (d) 1 D RSR 12.2.2.2
2) Particulate Sampler (d) 1 D RSR 12.2.2.2
(c) During operation of the Steam Jet Air Ejector for the applicable unit.
(d) During operation of Chemical Cleaning Building or Interim Radwaste Storage Facility ventilation system.
(9) Only one of two channels is required to be operable for this function. With both channels non-functional

ensure required actions are completed.
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12.3 LIQUID EFFLUENTS

12.3.1 LIQUID EFFLUENT CONCENTRATION

REC 12.3.1 The maximum concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS (see Part Il Figure 1-3) shall be limited to:

a. 10 times the concentration specified in 10 CFR 20 Appendix B, Table 2,
Column 2 for radionuclides other than dissolved or entrained noble gases;
AND

b. 2 x 10 microCurie/ml total activity for all dissolved or entrained noble gases.
APPLICABILITY: At all times.
ACTIONS

NOTE
REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME
A. - NOTE A.1 Restore the concentration of | Immediately
Required Action A.2 shall be radioactive material to
completed if this condition is within limits (decrease
entered. release rate and / or

increase dilution flow).
Concentration of radioactive

: AND
material released to
UNRESTRICTED AREAS A.2 Notify the NRC as required | 30 days

exceeding limits of REC by 10 CFR 20.2203
12.3.1.
12.3.1 SURVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENT FREQUENCY
RSR 12.3.1.1 Perform representative radioactive liquid sampling. | In accordance with
Table 12.3-2
RSR 12.3.1.2 Perform radioactive liquid activity analysis. In accordance with
: Table 12.3-2
RSR 12.3.1.3 Evaluate each liquid radwaste effluent batch using Prior to each
the calculational methods of the ODCM to ensure release
concentrations are within the limits of REC 12.3.1.
Base the release rate on the circulating water flow
rate at the time of discharge.
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Table 12.3-1

Table deleted.
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

(Page 1 of 3)

(Gamma emitters)

_ : MINIMUM MINIMUM LOWER LIMIT
LIQUID RELEASE SAMPLING ANALYSIS TYPE OF ACTIVITY | OF DETECTION
TYPE REQUIREMENTS(" FREQUENCY®M ANALYSIS (LLD)Y@ (uCi/ml)
| A. Batch Release Principal Gamma . 5x107
Tanks® . Emitters@®
(Units 2, 3 only) Prior to release, Prior to release,
each batch each batch 1-131 1x10%
H-3 1x105
Prior to release, one Dissolved & '
batch per 31 d,a S 31 days Entrained Gases® 1x10°5
p ¥ (Gamma emitters)
Prior to release, 31 days 2
each batch Composite® Gross Alpha 1x10
) . _ -8
Prior to release, 92 days Sr-89, Sr-90 5x10
ite®
each batch Composite Fe-55 1x10°6
B. Plant Continuous Principal Gamma 5x107
Releases®™ Emitters®
(Units 2, 3 only) .
31 days' [-131 1x106
(Grab Sample) 31 days
‘ Dissolved &
Entrained Gases® 1x10%
(Gamma emitters)
H-3 1x103
31 days 7
(Grab Sample) 31 days Gross Alpha 1x10
- _ -8
92 days Sr-89, Sr-90 5x10
(Grab Sample) 92 days ‘
Fe-55 1x106
C. Above Ground Principal Gamma 5x107
Liquid Storage . . Emitters®
Tanks See Technlcal See Technlcal
Requirements Requirements Dissolved &
Manual - Manual Entrained Gases® 1x105
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Table 12.3-2 (Page 2 of 3)
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
TABLE NOTATION

RSR 12.0.2 and RSR 12.0.3 are applicable to the Radioactive Liquid Waste Sampling and Analysis
Program sampling and analysis frequencies.

The LLD is defined, for purposes of these specifications, as the smallest concentration of radioactive
material in a sample that will yield a net count, above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank observation represents a "real”
signal.

For a particular measurement system, which may include radiochemical separation:

4.66s,

LLD=
E-V-2.22x10°-Y.e™

Where:

LLD = the lower limit of detection (microcuries per unit mass or volume),

4.66 = 2k\/§ , where k is the statistical student's “t” factor for a one-tailed distribution with
infinite degrees of freedom at a confidence level of 95%,

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

v TotalCounts
t,
to = background counting time (minutes)

E =the cdunting efficiency (counts per disintegration),

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

2.22 x 10° = the number of disintegrations per minute per microcuries,

Y = the fractional radiochemical yield, when applicable,

A= the radioactive decay constant for the particular radionuclide (sec -1), and

At = the elapsed time between the midpoint of sample collection and the time of counting (sec).

Typical vaiues of E, V, Y, and At should be used in the caiculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the
capability of the measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.

A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for analyses, ‘
each batch shall be isolated and then thoroughly mixed to assure representative sampling.
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Table 12.3-2 (Page 3 of 3)

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
TABLE NOTATION

The principal gamma emitters for which the LLD control applies are the following radionuclides: Mn-54,
Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, and Ce-141. Ce-144 shall also be measured, but
with an LLD of 5x10%. This list does not mean that only these nuclides are to be considered. Other
gamma peaks that are identifiable, together with those of the above nuclides, shall also be analyzed and
reported in the Radioactive Effluent Release Report. '

The dissolved and entrained gases (gamma emitters) for which the LLD specification applies are the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138. This list does not mean
that only these nuclides are to be considered. Other gamma peaks that are identifiable, together with
those of the above nuclides, shall also be analyzed and reported.

A composite sample is one in which the quantity of liquid sampled is proportional to the quantity of liquid
waste discharged and in which the method of sampling employed results in a specimen that is
representative of the liquids released.

A continuous release is the discharge of liquid wastes of a non-discrete volume; e.g., from a volume or
system that has an input flow during the continuous release.
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12.3 LIQUID EFFLUENTS

12.3.2
REC 12.3.21

REC 12.3.2.2

DOSE FROM LIQUID EFFLUENTS

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive material in liquid effluents released, from each unit, to
UNRESTRICTED AREAS shall be limited to:

a. <1.5 mrem to the total body and < 5.0 mrem to any organ during any
calendar quarter; and

b. < 3.0 mrem to the total body and < 10.0 mrem to any organ during any
calendar year. '

The projected annual total body or any internal organ dose calculated at the
nearest downstream community water system from all radioactive material in
liquid effluents released from the station shall be limited to <2.0 mrem.

APPLICABILITY: At all times.

ACTIONS

NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Caliculated dose or dose | A.1 Enter condition A of 12.5.1. Immediately

commitment exceeds

two times (2x) limits of

REC 12.3.2.1.aorb.
B. - NOTE------------- B.1 Submit a report to the 30 days

Required Action B.1 community water system

shall be completed if this operator, with copy to the NRC,

condition is entered. . to assist the operator in meeting

Projected dose at the Drinking Water Standards.
nearest downstream -
community water system
exceeds required limits
of REC 12.3.2.2.

40 CFR 141, EPA Primary

(continued)
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CONDITION | - REQUIRED ACTION ‘ COMPLETION TIME

C. - NOTE---------——- C.1 Submit a Spe‘cié'I Report, 30 days from the end of
Required Action C.1 pursuant to 10CFR50 Appendix | the quarter during which
shall be completed if this I, Section IV.A to the NRC that | the release occurred

condition is entered. identifies the cause(s) for

- exceeding limits, corrective
Calculated dose or dose actions taken to reduce releases
commitment from the of radioactive materials in liquid
release of radioactive effluents, and proposed actions
materials in liquid taken to assure future releases .
effluents exceeds are in compliance with REC
required limits of REC 12.3.2.1.aand b.
12.3.2.1.a0rb. '

12.3.2 SURVEILLANCE REQUIREMENTS .
: NOTES

1. Only required to be performed if liquid releases have occurred since the last-

performance of these RSRs.
2. RSR 12.0.2 is not applicable

SURVEILLANCE REQUIREMENT

FREQUENCY

RSR 12.3.2.1  Determine cumulative dose contributions from liquid effluents
for the current calendar quarter and the current calendar
year in accordance with the methodology and parameters in
the ODCM. '

31 days

RSR 12.3.2.2 Determine projected dbse, contributions from liquid effluents
in accordance with the methodology in the ODCM.

31 days

RSR 12.3.2.3  Determine cumulative and projected dose contributions from
liquid effluents at the nearest community water system
considering only the drinking water pathway in accordance
with the methodology and parameters in the ODCM.

92 days
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12.3.3 LIQUID RADWASTE TREATMENT SYSTEMS
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REC 12.3.3 The Liquid Radwaste Treatment System shall be FUNCTIONAL and appropriate
- portions of the system shall be used to reduce releases of radioactivity when the
projected doses due to the liquid effluent, from each unit, to UNRESTRICTED

AREAS would exceed:
a. <0.06 mrem to the total body, or
b. <£0.2 mrem to any organ

in a 31-day period, which is 2% of annual guidelines of 10 CFR 50, Appendix .

APPLICABILITY: Atall times.

ACTIONS
NOTES

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME
A. NOTE A.1 Submit a Special Report to the 30 days
Required Action A.1 NRC that includes an
shall be completed if this explanation of why liquid
condition is entered. radwaste was discharged without
treatment, identification of non-
being discharged without !
treatment and in excess the_loss of FUNCTIONALITY,
of the limits of REC actlofn(s)t’gake? to r_estorettthe
. non-functional equipment to
t1h2é3L.%Sircljd;;dpraosr:;on of FUNCTIONAL status, summary
Treatment System not in description of action(s) taken to
operation. prevent recurrence, and duration,
) volume, and curie content of the
release.
12.3.3 SURVEILLANCE REQUIREMENTS _
SURVEILLANCE REQUIREMENT FREQUENCY

NOTES

1. Liquid Radwaste Treatment System shall be considered FUNCTIONAL by meeting LCM

REC 12.3.1 aand b.
2. Dose projections are performed per RSR 12.3.2.2.

6/21
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12.4 GASEOUS EFFLUENTS
12.4.1 GASEOUS EFFLUENT DOSE RATES

REC 12.4.1 The dose rate due to radioactive materials released in gaseous effluénts from the
site to areas at and beyond the SITE BOUNDARY shall be limited to the
following:

a. For noble gases: < 500 mrem/year to the total body and <3000 mrem/year to
the skin; and :

b. For lodine-131, for lodine-133, for tritium, and for all radionuclides in
particulate form with half-lives greater than 8 days: < 1500 mrem/year to any
organ.

APPLICABILITY: At all times.

ACTIONS
NOTE
REC 12.0.3 and REC 12.0.4 are not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME

A. Dose rates due to radioactive A.1 Restore release rate to Immediately

material in gaseous effluents at within REC 12.4.1 limits.

or beyond the SITE AND

BOUNDARY exceed limits of _ :

REC 12.4.1. A.2 Notify the NRC as required | 30 days

~ by 10 CFR 20.2203.

12.4.1 SURVEILLANCE REQUIREMENTS

SURVEILLANCE REQUIREMENT FREQUENCY

RSR 12.4.1.1  Determine the dose rate due to radioactive materials | In accordance with
in the form of noble gases, -131, 1-133, tritium, and Table 12.4-1
particulates with half lives > 8 days released in
gaseous effluents from the site is within the
prescribed limits in accordance with methodology
and parameters in the ODCM by obtaining
representative samples and performing analyses.

Page I-12.4-1




Table 12.4-1 (Page 1 of 3)
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
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Revision 17
June 2021

MINIMUM TYPE OF LOWER LIMIT OF
GASEOUS RELEASE SAMPLING ANALYSIS ACTIVITY DETECTION (LLD)®
TYPE FREQUENCY® FREQUENCY™ ANALYSIS (uCi/ml)
A.2/3 Chimney and 31 days® 31 Principal Gamma 1x104
ays i )
2/3 Reactor Building Grab Sample Y Emitters
Ventilati
entilation Stack Continuous® Noble Gas Monitor Noble Gases 1x10°
B.2/3 Chimney and
2/3 Reactor Buildin 31days 31 days Tritium (oxide) 1x10%
S 9 Grab Sample y ;
Ventilation Stack
i (9) - -12
C.1 Chimney®), Confinuous® 7 days @ 1-131 1x10
1 Chemical Cleaning Charcoal Sample 1133 1x10-10
Building Stack®, i X
2/3 Chimney, and _ @ . .
imney ar1 . Continuous® 7 days Principal Garpma 1x10-11
2/3 Reactor Building Particulate Sample Emitters ¢
Ventilation Stack
92 days
) ; Sr-89, Sr-90
) , -11
Continuous Composite Gross Alpha® 1x10

Particulate Sample
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Table 12.4-1 (Page 2 of 3)

RADIOACTIVE GASEOUS WASTE SAMPLING
AND ANALYSIS PROGRAM

TABLE NOTATION

RSR 12.0.2 and RSR 12.0.3 are applicable to the Radioactive Gaseous Waste Sampling and Analysis
Program sampling and analysis frequencies.

The LLD is defined, for purposes of these specifications, as the smallest concentration of radioactive
material in a sample that will yield a net count, above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank observation represents a "real"
signal.

For a particular measurement system, which may include radiochemical separation:

4.66s,

LLD=
E-V.2.22x10°.Y g™

Where:

LLD = the lower limit of detection (microcuries per unit mass or volume),

4.66 = 2k\/§ , where k is the statistical student’s “t” factor for a one-tailed distribution with
infinite degrees of freedom at a confidence level of 95%,

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

v TotalCounts
t,
fo = background counting time (minutes)

E = the counting efficiency (counts per disintegration),
V = the sample size (units of mass or volume),
2.22 x 108 = the number of disintegrations per minute per microcuries,
Y = the fractional radiochemical yield, when applicable,
A= the radioactive decay constant for the particular radionuclide (sec -1), and
At = the elapsed time between the midpoint of sample collection and the time of counting (sec).
Typical values of E, V, Y, and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the

capability of the measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.
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Table 12.4-1 (Page 3 of 3)

RADIOACTIVE GASEOUS WASTE SAMPLING
AND ANALYSIS PROGRAM

TABLE NOTATION

Noble gas sampling and analyses of the 1) 2/3 Reactor Building Ventilation Stack or the affected unit
Reactor Building Ventilation system and 2) 2/3 Chimney shall also be performed following shutdown,
startup, or a thermal power change exceeding 20% RTP within a 1-hour period unless 1) analysis shows
that the DOSE EQUIVALENT [-131 concentration in the primary coolant has not increased more than a
factor of 5, and 2) the noble gas activity monitor shows that effluent activity has not increased by more
than a factor of 3. '

The principal gamma emitters for which the LLD specification applies are the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions, and Mn-54, Fe-59, Co-58,
Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144 for particulate emissions. Other peaks that
are measurable and identifiable by gamma ray spectrometry, together with the above nuclides, shall be
also identified and reported when an actual analysis is performed on a sample.

The ratio of sample flow rate to the sampled stream flow rate or to the system design flow rate shall be
known for the time period covered by each dose or dose rate calculation made in accordance with REC
12.4.1, REC 12.4.2, and REC 12.4.3.

Sampling of the Chemical Cleaning Building Stack is not required if the Chemical Cleaning and Interim
Radwaste Storage Facility (IRSF) ventilation systems are not running.

Samples shall be changed at least once per 7 days and the analyses completed within 48 hours after
changing, or after removal from sampler. Sampling of the 1) 2/3 Reactor Building Ventilation Stack or the
affected unit Reactor Building Ventilation system and 2) 2/3 Chimney shall also be performed within 24
hours following each shutdown, startup, or thermal power level change exceeding 20% RTP within a 1-
hour period and analyses shall be completed within 48 hours of changing. This requirement does not
apply if 1) analysis shows that the DOSE EQUIVALENT I-131 concentration in the primary coolant has
not increased more than a factor of 5, and 2) the noble gas activity monitor shows that effluent activity
has not increased by more than a factor of 3. When samples collected for 24 hours or less are analyzed,
the corresponding LLDs may be increased by a factor of 10.

For radionuclides not determined in each batch or weekly composite, the dose contribution to the current
calendar quarter or calendar year cumulative summation may be estimated by assuming an average
monthly concentration based on the previous monthly or quarterly composite analyses. However, for
reporting purposes, the calculated dose contributions shall be based on the actual composite analyses
when possible.

Sampling of the Unit 1 Chimney is not required if the Unit 1 Gaseous Monitoring System is not
discharging via the Unit 1 Chimney.
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12.4 GASEOUS EFFLUENTS

1242 DOSE FROM NOBLE GASES

REC 12.4.2 The air dose due to noble gases released in gaseous effluents, from each unit, to
areas at or beyond the SITE BOUNDARY shall be limited to the following:

a. For gamma radiation, < 5 mrad during any calendar quarter;
b. For beta radiation, < 10 mrad during any calendar quarter,;
c. For gamma radiation, < 10 mrad during any calendar year; and
d. For beta radiation, < 20 mrad during any calendar year.
APPLICABILITY: At all times.
ACTIONS
NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Calculated dose ordose | A.1 Enter condition A of 12.5.1. Immediately
commitment exceeds two
times (2x) limits of REC

12.4.2.

B. - NOTE----------—-- B.1 Submit a Special Report, 30 days from the end
Required Action A.1 shall pursuant to 10CFR50 Appendix | of the quarter during
be completed if this I, Section IV.A to the NRC that | which the release
condition is entered. identifies cause(s) for occurred

exceeding the limit(s), defines
Calculated air dose at or the corrective actions taken to
beyond the SITE reduce the releases, and the
BOUNDARY from proposed corrective actions to
assure that subsequent

radioactive noble gases R
releases are within limits.

in gaseous effluents
exceeds limits.
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12.4.2 SURVEILLANCE REQUIREMENTS
NOTE
RSR 12.0.2 is not applicable.
SURVEILLANCE REQUIREMENT FREQUENCY
RSR12.4.2.1 Determine cumulative dose confributions for the 31 days

current calendar quarter and current calendar year
from noble gases in accordance with the methodology
and parameters in the ODCM.

RSR12.4.2.2 Determine projected dose contributions for noble 31 days
gases in accordance with the methodology in the
ODCM.
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12.4 GASEOUS EFFLUENTS

12.4.3 DOSE FROM IODINE-131, IODINE-133, TRITIUM, AND RADIOACTIVE
MATERIALS IN PARTICULATE FORM '

REC 12.4.3 The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium
and all radionuclides in particulate form with half lives > 8 days in gaseous
effluents released, from each unit, to areas at or beyond the SITE BOUNDARY
shall be limited to:

a. <7.5 mrem to any organ during any calendar quarter; and
b. <15 mrem to any organ during any calendar year.

APPLICABILITY: Atall times.

ACTIONS
NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Calculated dose or dose A.1 Enter condition A of Immediately
commitment exceeds two times 12.51.

(2x) limits of REC 12.4.3.

B. NOTE B.1 Submit a Special Report, 30 days from the
Required Action A.1 shall be pursuant to 10CFR50 end of the quarter
completed if this condition is Appendix I, Section IV.A to | during which the
entered. the NRC that identifies release occurred

cause(s) for exceeding
Calculated dose from the release limit(s), corrective actions
of iodine-131, iodine-133, tritium, taken, and proposed
and radionuclides in particulate corrective actions to
form, with half-lives > 8 days in assure that subsequent
gaseous effluents exceeds limits. releases are within limits.
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1243  SURVEILLANCE REQUIREMENTS
NOTE
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RSR 12.0.2 is not applicable

SURVEILLANCE REQUIREMENT

FREQUENCY

RSR 12.4.3.1 Determine cumulative dose contributions for the current
calendar quarter and current calendar year from
iodine-131, iodine-133, tritium, and radionuclides in
particulate form with half-lives > 8 days in accordance
with the methodology and parameters in the ODCM.

31 days

RSR 12.4.3.2 Determine projected dose contributions from iodine-131,
iodine-133, tritium, and radionuclides in particulate form
with half-lives > 8 days in accordance with the
methodology in the ODCM.

31 days
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12.4 GASEOUS EFFLUENTS
12.4.4 GASEOUS RADWASTE TREATMENT SYSTEM
" REC12.4.4 The GASEOUS RADWASTE TREATMENT SYSTEM shall be in operation.

APPLICABILITY: Whenever the Main Condenser Air Ejector system is in operation and the
unit is above 30% RTP.

ACTIONS
NOTE
REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION | REQUIRED ACTION COMPLETION TIME
A e NOTE---------=—- A.1 Submit a Special Report to 30 days
Required Action A.1 shall the NRC that includes
be completed if this identification of non-
condition is entered. functional equipment or
- ' subsystems and reason for
Gaseous radwaste from the loss of FUNCTIONALITY,

action(s) taken to restore the
non-functional equipment to
FUNCTIONAL status, length
of time REC 12.4.4 was not
met, waste discharge volume
and curie content that was
not processed but required
processing, and summary
description of action(s) taken
to prevent a recurrence.

main condenser air ejector
system is being discharged
without treatment (i.e., all
.charcoal beds) for more
than 7 days in a calendar
quarter.

12.4.4 SURVEILLANCE REQUIREMENTS

SURVEILLANCE REQUIREMENT FREQUENCY

NOTE
Dose projections for this REC are performed per RSR 12.4.2.2 and RSR 12.4.3.2.
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12.4.5 VENTILATION EXHAUST TREATMENT SYSTEM
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REC 12.4.5 The VENTILATION EXHAUST TREATMENT SYSTEM shall be FUNCTIONAL
and appropriate portions of this system shall be used to reduce releases of
- radioactivity when the projected doses in 31 days due gaseous effluent releases,
from each unit, to areas at or beyond the SITE BOUNDARY would exceed:

a. 0.2 mrad to air from gamma radiation, or
b. 0.4 mrad to air from beta radiation, or

¢. 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.

ACTIONS
NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

COMPLETION TIME

CONDITION REQUIRED ACTION
Al e NOTE----------— A.1 Submit a Special Report to 30 days
Required Action A.1 shall the NRC that includes
be completed if this identification of non-
condition is entered. functional equipment or
: subsystems and reason for
Radioactive gaseous waste lost§ of FL:NKCTIPNAL,cITY’th
discharged without o fundtional equpment .
:L‘Zaggﬁc; elli?r?itlsn excess of FUNCTIONAL status, and
' summary description of
action(s) taken to prevent a
recurrence.
12.4.5 SURVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENT FREQUENCY

NOTES

1. The installed VENTILATION EXHAUST TREATMENT SYSTEMS shall be
considered FUNCTIONAL by meeting REC 12.4.1, and either REC 12.4.2 or REC

12.4.3.

2. Dose projections for this REC are performed per RSR 12.4.2.2 and RSR 12.4.3.2.
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12.4 GASEOUS EFFLUENTS

12.4.6 MARK | CONTAINMENT

REC 12.4.6 VENTING or PURGING of the containment drywell atmosphere shall meet the
requirements of REC 12.4.1, REC 12.4.2, and REC 12.4.3, AND shall be:

a. Through the Reactor Building Ventilation Exhaust System OR Standby Gas
Treatment System IF drywell atmosphere activity is: '

i. <7.2x10° uCi/cc I-131 AND
ii. <7.9x10° uCi/cc beta / gamma (total particulate).
OR

iii. Verify projected dose due to VENTING or PURGING is within the limits
of REC 12.4.1, REC 12.4.2, and REC 12.4.3 prior to venting.

OR
b. Through the Standby Gas Treatment System.

APPLICABILITY: During VENTING or PURGING of the containment drywell.

ACTIONS
NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION - REQUIRED ACTION COMPLETION TIME
A. Requirement of REC 12.4.6 | A.1 Suspend VENTING or Immediately
not met. PURGING of the containment
drywell.
B. Drywell atmosphere activity | B.1 Verify projected dose due to Prior to VENTING or
is 2 3.5x107 uCif/cc 1-131 or VENTING or PURGING is PURGING of
is 2 3.9x10 uCi/cc beta / within the limits of REC 12.4.1, | containment drywell.
gamma (total particulate). REC 12.4.2, and REC 12.4.3.
12.4.6 SURVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENT FREQUENCY
RSR 12.4.6.1  Verify primary containment VENTING or PURGING is Prior to VENTING
through required effluent release pathway of REC or PURGING of
12.4.6. containment
drywell.
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12.5.1 40CFR190 DOSE LIMITS FOR MEMBERS OF THE PUBLIC

REC 12.5.1 The annual (calendar year) dose or dose commitment to any MEMBER OF THE
PUBLIC due to releases of radioactivity and to radiation from uranium fuel cycle
sources within 8 kilometers shall be: »

a. <25 mrem to the total body;
b. <75 mrem to the thyroid; and
c. <25 mrem to any other critical organ.

APPLICABILITY: At all times.
ACTIONS

NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME
A. Asrequired by Required | v NOTE-—-——-—------
Action A.1 of REC Calculations shall include direct
12.3.2, REC 12.4.2 or radiation contributions from the
REC 12.4.3 units (including outside storage
tanks, etc.).
A.1 Determine whether the limits of Immediately
12.5.1 have been exceeded.
B. NOTE B.1 Submit a Special Report to the 30 days

Required Action B.1 shall
be completed if this
condition is entered.

Calculated dose or dose
commitment exceeds the
limits of 12.5.1.

NRC that defines the corrective
actions taken to reduce
subsequent releases to prevent
recurrence of exceeding the limits
and includes a schedule for
achieving conformance with the
limits. The report, as defined in
10 CFR 20.2203, shall include an
analysis that estimates the
radiation exposure (dose) to a
MEMBER OF THE PUBLIC from
uranium fuel cycle sources,
including all effluent pathways
and direct radiation for the
calendar year that includes the
release(s) covered by this report.
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ACTIONS (Continued)

Dresden ODCM
Revision 17
June 2021

CONDITION REQUIRED ACTION COMPLETION TIME
C. ~rmmmmmmmne NOTE-—----———- C.1 Submit a request to the NRC for | 30 days
Required Action C.1 a variance in accordance with the
shall be completed if this provisions of 40 CFR 190 and a
condition is entered. request for an exemption from 10
CFR 72.104 as part of the report
Calculated dose or dose for Re.qu1red Action B.1.
commitment exceeds the Submﬁtal 9f th? report_as .
limits of 12.5.1 AND the described in this Required Action
release cor-ld.ition_ is considered a timely request,
resulting in exceeding and a variance is granted until
12.5.1 limits is NOT staff action on the request is
corrected. T complete.
12.5.1 SURVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENT FREQUENCY

NOTES

1. Surveillance testing for determination of dose contnbutlons from liquid effluents for this
REC is performed per RSR 12.3.2.1.
2. Surveillance testing for determination of dose contributions from gaseous effluents for this
REC is performed per RSR 12.4.2.1 and RSR 12.4.3.1.
3. Surveillance testing for determination of dose contributions from direct radiation for this
REC is performed by REMP TLD monitoring per RSR 12.6.1.2.
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12.5.2 10CFR20 DOSE LIMITS FOR MEMBERS OF THE PUBLIC

REC 12.5.2 Operations shall be conducted such that:

a. Total Effective Dose Equivalent (TEDE) to individual MEMBERS OF THE

PUBLIC does not exceed 100 mrem/year; and

b. The dose in any unrestricted area from external sources does not exceed 2

mrem in any one hour.

APPLICABILITY: At all times.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A e NOTE-------—------ A1 Submit a report to the NRC | 30 days

Required Action A.1 shall be in accordance with

completed if this Condition 10 CFR 20.2203.

is entered.

Dose limit of REC Item a

exceeded.
B. -eeee- NOTE--------=mm--- B.1  Submit a report to the NRC | 30 days

Required Action B.1 shall be in accordance with

completed if this Condition 10 CFR 20.2203.

is entered.

Dose limit of REC Item b

exceeded.
12.5.2 SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

RSR 12.5.2.1 Calculate the Total Dose to individual MEMBERS
OF THE PUBLIC in accordance with the ODCM.

As part of the
Radioactive Effluent”
Release Report per
Units 2/3 TS 5.6.3 and
Unit1 TS6.9.A4

RSR 12.5.2.2 Determine and/or evaluate direct radiation
'~ exposures in unrestricted areas.

12 months
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12.6 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

12.6.1

MONITORING PROGRAM

Dresden ODCM
Revision 17
June 2021

REC 12.6.1 The Radiological Environmental Monitoring Program (REMP) shall be conducted
as specified in Table 12.6-1.

APPLICABILITY:

ACTIONS

At all times.

NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION

REQUIRED ACTION

COMPLETION TIME

REMP not being conducted
as specified in Table 12.6-1

A1

Submit to the NRC a description
of the reasons for not conducting
the REMP as required and the
plans for preventing a

As part of the Annual
Radiological
Environmental
Operating Report per

recurrence. Units 2/3 TS 5.6.2
and Unit 1 TS 6.9.A.3.
------------- NOTE------—---—-- B.1 Submit a Special Report to the 30 days

Required Action B.1 shall be
completed if this condition is
entered.

Level of radioactivity as the
result of plant effluents in an
environmental sampling
medium at a specified
location exceeds the
Reporting Levels of Table
12.6-2 when averaged over
any calendar quarter.

NRC that identifies the cause(s)
for exceeding the limit(s) and
defines the corrective actions to
be taken to reduce radioactive
effluents so that the potential
annual dose to a MEMBER OF
THE PUBLIC is less than the
calendar year limits of REC
12.3.2.1, REC 12.4.2, or REC
12.4.3. The methodology and

parameters used to estimate the

potential annual dose shall be
indicated in this report.

Page I1-12.6-1
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ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. NOTE C.1 Submit a Special Report to the 30 days
Required Action C.1 shall be NRC that identifies the cause(s)
completed if this condition is for exceeding the limit(s) and
entered. defines the corrective actions to

be taken to reduce radioactive
effluents so that the potential
annual dose to a MEMBER OF
THE PUBLIC is less than the
calendar year limits of REC
12.3.2.1, REC 12.4.2, or REC
AND 12.4.3. The methodology and
T parameters used to estimate the
potential annual dose shall be

C(2) 4510 indicated in this report.

More than one radionuclide
in Table 12.6-2 is detected in
the sampling medium.

cw
RL() ~ RLQ)

where: C = concentration
RL = reporting level

(continued)
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ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. NOTE NOTE

Required Actions D.1 and
D.2 shall be completed if this
condition is entered.

Only required if the radionuclides
detected are the result of plant
effluents.

Radionuclides other than
those in Table 12.6-2 are
detected and the potential
annual dose to a MEMBER
OF THE PUBLIC is greater
than or equal to the calendar
year limits of REC 12.3.2.1,
or REC 12.4.2, or REC
12.4.3.

D.1 Submit a Special Report to the
NRC that identifies the cause(s)
for exceeding the limit(s) and
defines the corrective actions to
be taken to reduce radioactive
effluents so that the potential
annual dose to a MEMBER OF
THE PUBLIC is less than the
calendar year limits of REC
12.3.2.1,REC 12.4.2, or REC
12.4.3. The methodology and
parameters used to estimate the
potential annual dose shall be
indicated in this report.

ND

NOTE
Only required if the radionuclides
detected are NOT the result of plant
effluents.

D.2 Report and describe the
condition in the Annual
Radiological Environmental
Operating Report.

30 days

As part of the Annual
Radiological
Environmental
Operating Report per
Units 2/3 TS 5.6.2
and Unit 1 TS 6.9.A.3.
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ACTIONS (continued)

Dresden ODCM
Revision 17
June 2021

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. NOTE

NOTE

Required Actions E.1 and E.2
shall be completed if this
condition is entered.

Milk or fresh leafy vegetation
samples unavailable from
one or more of the locations
required by Table 12.6-1.

Specific locations from which
samples are unavailable may be
deleted from the REMP after
completion of Required Action E.1.

E.1 Identify specific locations for
obtaining replacement samples
and add them to the REMP.

AND

E.2 Submit documentation for a
change in the ODCM including a
revised figure(s) and table for the
ODCM reflecting the new
location(s) with supporting
information identifying the cause
of the unavailability of samples
and justifying the selection of the
new location(s) for obtaining
samples.

30 days

As part of the
Radioactive Effluent
Release Report per
Units 2/3 TS 5.6.3
and Unit1 TS 6.9.A4

Required Actions F.1 and F.2
shall be completed if this
condition is entered.

It is not possible or
practicable to continue to
obtain samples of the media
of choice at the most desired
location or time.

F.1 Choose suitable alternative
media and locations for the
particular pathway in question |
and make appropriate

substitutions.
AND

F.2 Submit documentation for a
change in the ODCM including a
revised figure(s) and table for the
ODCM reflecting the new
location(s) with supporting
information identifying the cause
of the unavailability of samples
for the pathway and justifying the
selection of the new location(s)
for obtaining samples.

30 days

As part of the
Radioactive Effluent
Release Report per
Units 2/3 TS 5.6.3
and Unit1 TS 6.9.A4
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12.6.1 SURVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENT FREQUENCY
NOTES
1. Deviations are permitted from the required sampling
schedule if specimens are unobtainable due to hazardous
conditions, seasonal unavailability, or malfunction of
automatic sampling equipment.
2. If equipment malfunction occurs, an effort shall be made
to complete corrective actions prior to the end of the next
sampling period.
RSR 12.6.1.1 Collect REMP samples pursuant to Table 12.6-1 In accordance with
from the specific locations given in the Table and Table 12.6-1
figures in the ODCM.
RSR 12.6.1.2 Analyze REMP samples pursuant to the In accordance with

requirements of Table 12.6-1 and the detection
capabilities required by Table 12.6-3.

Table 12.6-1
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Table 12.6-1 (Page 1 of 6)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY
AND/ OR SAMPLE

NUMBER OF REPRESENTATIVE SAMPLES AND SAMPLING AND COLLECTION | TYPE AND FREQUENCY
SAMPLE LOCATIONS® FREQUENCY OF ANALYSIS

1. Direct Radiation®

d. Control

Forty routine monitoring stations, either with two or more Quarterly Gamma dose quarterly.
dosimeters or with one instrument for measuring and
recording dose rate continuously, placed as follows:
a. Indicator- Inner Ring

Onein each meteorological sector, in the general area
of the SITE BOUNDARY (within 3.2 km / 2 mi);

b. Indicator- Outer Ring

One in each meteorological sector, in the 5to 10 km (3
to 6.2 mi) range; and

c. Other

One at each Airborne location given in parts 2.a. and
2.b.

One at the Airborne Control location given in part 2.c.
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Table 12.6-1 (Page 2 of 6)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

TYPE AND FREQUENCY

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLES AND SAMPLING AND COLLECTION
AND/ OR SAMPLE SAMPLE LOCATIONS(" FREQUENCY OF ANALYSIS
2. Airborne :
Radioiodine and Samples from a total of eight locations: Continuous sampler operation Radioiodine Canister:
Particulates with sample collection weekly, or | I-131 analysis weekly.
a. Indicator- Near Field more frequently if required due .
to dust loading. Particulate Sampler:
Samples from locations within 5 km (3 mi) in four Gross beta analysis
different sectors. following filter change;®
and gamma isotopic
b. Indicator- Far Field analysis™® of composite (by
location) quarterly.
Samples from locations between 5 and 10 km'(3 and
6.2 mi) in four different sectors.
c. Control
One sample from a control location within 10 to 30 km
(6.2 to 18.6 mi).
3. Waterborne
a. Surface Water® a. Indicator Composite sample over 1-month | Gross beta and gamma
period. isotopic analysis® monthly.
One sample downstream Composite for tritium
analysis quarterly.
b. Control
One sample upstream
b. Ground/ Well a. Indicator Quarterly Gamma isotopic® and

Samples from one source, only if likely to be
affected.®

tritium analysis quarterly.
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Table 12.6-1 (Page 3 of 6)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY
AND/ OR SAMPLE

NUMBER OF REPRESENTATIVE SAMPLES AND
SAMPLE LOCATIONS®™

SAMPLING AND COLLECTION
FREQUENCY

TYPE AND FREQUENCY
' OF ANALYSIS

3. Waterborne (continued)

¢. Drinking

Indicator

One sample from each community drinking water
supply that could be affected by the station discharge
within 10 km (6.2 mi) downstream of discharge.

Control

One surface water sample upstream of discharge.

Composite sample over 2-week
period® when |-131 analysis is
performed; monthly composite
otherwise when monitoring is
required.

[-1314 analysis on each
composite when the dose
calculated for the
consumption of the water is
greater than 1 mrem per
year®. Composite for
gross beta and gamma
isotopic analyses®
monthly. Composite for
tritium analysis quarterly.

Note:

km (6.2 mi) of the station discharge. Therefore, no

Currently there are no community drinking water supplies that could be affected by the station discharge within 10
Drinking Water monitoring is required at this time.

d. Sediment from
Shoreline

a.

Indicator

One sample from downstream® area within 10 km
(6.2 mi).

Semiannually.

Gamma isotopic analysis®
semiannually.

e. Dredging Spoils

Indicator

One sample of sediment from dredging within 1 mile
downstream of station discharge point.

Annually when dredging occurs
within the past 12 months.

Gamma isotopic analysis®
annually.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Dresden ODCM
Revision 17
June 2021

EXPOSURE PATHWAY

NUMBER OF REPRESENTATIVE SAMPLES AND

SAMPLING AND COLLECTION

TYPE AND FREQUENCY

AND/ OR SANPLE SAMPLE LOCATIONS™ FREQUENCY OF ANALYSIS
4. Ingestion

a. Mik® Indicator Semimonthly when animals are | Gamma isotopic® and
Samples from milking animals from a maximum of on pasture (May through 1-131% analysis on each
threeplocations withir?s km (3.1 mi) dist October), monthly at other times | sample.

) stance. (November through April).

Control
One sample from milking animals at a control location
within 10 to 30 km (6.2 to 18.6 mi).

b. Fish Indicator Two times annually. Gamma isotopic analysis®

Representative samples of commercially and
recreationally important species in vicinity of plant
discharge area.

. Control

Representative samples of commercially and
recreationally important species in areas not
influenced by plant discharge.

on edible portions

c. Food Products

Indicator

One sample of each principal class of food products
from any areas that is irrigated by water in which liquid
plant wastes have been discharged.

At time of harvest

Gamma isotopic® analysis
on each sample.
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Table 12.6-1 (Page 5 of 6) ’ '
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLES AND SAMPLING AND COLLECTION | TYPE AND FREQUENCY
AND/ OR SAMPLE SAMPLE LOCATIONS®" FREQUENCY OF ANALYSIS
4. Ingestion (continued) A .
d. Vegetation(9 NOTE Monthly during growing season | Gamma isotopic® and I-
These vegetation samples are only required if milk (typically July through October) 131 analysis
sampling is not performed. ' on each sample.
a. Indicator

Samples of 3 different types of broadleaf vegetation
within 8 Km (5 miles) in the highest D/Q sector.

b. Control

Sample of 3 different types of broadleaf vegetation 15
to 30 Km (9.4 to 18.7 miles) in the lowest D/Q sector.
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Table 12.6-1 (Page 6 of 6)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM TABLE NOTATIONS

Specific parameters of distance and direction from the centerline of the midpoint of the Unit 2 and Unit 3
reactors and additional description where pertinent, shall be provided for each and every sample location
in Part [l, Table 6-1 and Figures 6-1 and 6-2, except for vegetation due to location variability. Refer to
NUREG-0133, "Preparation of Radiological Effluent Technical Specifications for Nuclear Power Plants,"
October 1978, and to Radiological Assessment Branch Technical Position, Revision 1, November 1979.
Deviations are permitted from the required sampling schedule if specimens are unobtainable due to
circumstances such as hazardous conditions, seasonal unavailability, and malfunction of automatic
sampling equipment. If specimens are unobtainable due to sampling equipment malfunction, effort shall
be made to complete corrective action prior to the end of the next sampling period. All deviations from
the sampling schedule shall be documented in the Annual Radiological Environmental Operating Report.
[t is recognized that, at times, it may not be possible or practical to continue to obtain samples of the
media of choice at the most desired location or time. In these instances suitable alternative media and
locations may be chosen for the particular pathway in question and appropriate substitutions made within
30 days in the REMP given in the ODCM. Submit in the next Annual Radioactive Effluent Release Report
documentation for a change in the ODCM including a revised figure(s) and table for the ODCM reflecting
the new location(s) with supporting information identifying the cause of the unavailability of samples for
the pathway and justifying the selection of the new location(s) for obtaining samples.

One or more instruments, such as a pressurized ion chamber, for measuring and recording dose rate
continuously may be used in place of, or in addition to, integrating dosimeters. For the purposes of this
table, a thermoluminescent dosimeter (TLD) is considered to be one phosphor; two or more phosphors in
a packet are considered as two or more dosimeters. Film badges shall not be used as dosimeters for
measuring direct radiation. (The 40 locations is not an absolute number. The number of direct radiation
monitoring stations may be reduced according to geographical limitations; e.g., at an ocean site, some
sectors will be over water so that the number of dosimeters may be reduced accordingly. The frequency
of analysis or readout for TLD systems will depend upon the characteristics of the specific system used
and should be selected to obtain optimum dose information with minimal fading.)

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after
sampling to allow for radon and thoron daughter decay. If gross beta activity in air particulate samples is
greater than 10 times the yearly mean of control samples, gamma isotopic analysis shall be performed on
the individual samples. .

Gamma isotopic analysis means the identification and quantification of gamma emitting radionuclides that
may be attributable to the effluents from the facility. [-131 analysis means the use of separation and
counting procedures specific to this radionuclide.

The "upstream sample” shall be taken at a distance beyond significant influence of the discharge. The
"downstream" sample shall be taken in an area beyond but near the mixing zone. “Upstream” samples in
an estuary must be taken far enough upstream to be beyond the plant influence.

A composite sample is one in which the quantity (aliquot) of liquid sampled is proportional to the quantity
of flowing liquid and in which the method of sampling employed results in a specnmen that is
representative of the liquid flow.

Groundwater samples shall be taken when this source is tapped for drinking or irrigation purposes in
areas where the hydraulic gradient or recharge properties are suitable for contamination.

The dose shall be calculated for the maximum organ and age group, using the methodology and
parameters in the ODCM

If milking animals are not found in the designated indicator locations, or if the owners decline to
participate in the REMP, all milk sampling may be discontinued. If no indicator milk sample is available,
then vegetation samples, as described in 4.d Vegetation; must be obtained per the approved REMP
collection schedule.

Collect broadleaf vegetation during growing season, when available.
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REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

AIRBORNE PARTICULATE FOOD PRODUCTS

ANALYSIS WATER (pCi/l) OR GASES (pCi/m?) FISH (pCi/kg, wet) MILK (pCi/l) (pCi/kg, wet)
H-3 20,000*
Mn-54 1,000 30,000
Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
Zn-65 300 20,000
Zr-Nb-85 - 400***
[-131 2% - 0.9 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-La-140 200*** 300

* For drinking water samples. This is 40 CFR Part 141 value. If no drinking water pathway exists, a value of 30,000 pCi/l may be used.
** If no drinking water pathway exists, a value of 20 pCi/l may be used.

*** Total of parent and daughter.
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Table 12.6-3 (Page 1 of 3)
DETECTION CAPABILITIES FOR ENVIR_ONMENTAL SAMPLE ANALYSIS(@
LOWER LIMIT OF DETECTION (LLD)®
AIRBORNE PARTICULATE FISH , - FOOD PRODUCTS SEDIMENT
ANALYSIS - WATER (pCi/l) OR GASES (pCi/fm® - | (pCilkg, wet) MILK (pCi/l) (pCilkg, wet) (pCilkg, dry)
Gross Beta 4 0.01
H-3 2,000
Mn-54 15 130
‘Fe-59 30 260
 Co-58 15 130
Co-60 15 130
Zn-65 30 260
Zr-95 30
Nb-95 15
-131¢ 1* 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba-140 60 60
La-140 15 15

* If no drinking water pathway exists, a value of 15 pCi/l may be used.
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Table 12.6-3 (Page 2 of 3) ‘

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

LOWER LIMIT OF DETECTION (LLD)
- TABLE NOTATIONS

Q)] This list does not mean that only these nuclides are to be considered. Other peaks that are identifiable,
together with those of the above nuclides, shall also be analyzed and reported in the Annual Radiological
Environmental Operating Report.

(2) Required detection capabilities for thermoluminescent dosimeters used for environmental measurements
_shall be in accordance with the recommendations of Regulatory Guide 4.13.

concentration of radioactive material in a sample that will yield a net count, above system background,
that will be detected with 95% probability with only 5% probability of falsely concluding that a blank
observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:

LLD

4.66

to

to

At

(3) The Lower Limit of Detection (LLD) is defined, for purpbses of these controls, as the smallest

~ 4.66s,
TE.V.222.Y .

LLD

the "a priori" lower limit of detection (picoCuries per unit mass or volume),

2k\/§ , where k is the statistical student’s “t” factor for a one-tailed distribution with
infinite degrees of freedom at a confidence level of 95%,

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

v TotalCounts
t,

background counting time (minutes)

the counting efficiency (counts per disintegration),

the sample size (units of mass or volume),

the number of disintegrations per minute per picoCurie,

the fractional radiochemical yield, when applicable,

the radioactive decay constant for the particular radionuclide (sec™),
counting time of the background or blank (minutes), and

the elapsed time between sample collection or end of the sample collection peribd, and
the time of counting (sec).

" Typical values of E, V, Y, and at should be used in the calculation.
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Table 12.6-3 (Page 3 of 3)

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS® -
LOWER LIMIT OF DETECTION (LLD)@®
TABLE NOTATIONS

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.

Analyses shall be performed in such a manner that the stated LLDs will be achieved under routine
conditions. Occasionally background fluctuations, unavoidable small sample sizes, the presence of
interfering nuclides, or other uncontrollable circumstances may render these LLDs unachievable. In
such cases, the contributing factors shall be identified and described in the Annual Radiological
Environmental Operating Report. '

4) "~ This LLD applies only to analyses where nuclide-specific separation and counting procedures are
required per Table 12.6-1. ,
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12.6 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

12.6.2 LAND USE CENSUS

REC 12.6.2 A Land Use Census shall be conducted and shall identify within a distance of
- 8 km (5 miles) the location in each of the 16 meteorological sectors of the nearest
livestock, the nearest milk animal (including an enumeration and feed sources),
and the nearest residence. The nearest industrial facility shall also be
documented if closer than the nearest residence. For dose calculations, a garden
will be assumed at the nearest residence in each sector.

APPLICABILITY: At all times.

ACTIONS |
- NOTE
REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION
: TIME
A. Land Use Census A.1 Ildentify the new location(s) in the As part of the
identifies a location(s) applicable Radioactive Effluent Radioactive
which yields a calculated Release Report. Effluent Release
dose or dose commitment : Report per Units
greater than the values 2/3 TS 5.6.3 and
currently being calculated _ Unit1 TS 6.9.A4
in REC 12.4.3. ‘
B. NOTE B.1 Add the new location to the 30 days
Required Action B.1 shall Radiological Environmental
be completed if this Monitoring Program.
condition is entered. AND
: . B.2 Submit documentation for a As part of the
Land US€ census l_dentlfles change in the ODCM including a Radioactive
a location which yields a . .
calculated dose or dose revised figure(s) a_nd table(s) for Effluent Relea_se
commitment (via the same the QDCM rgfleptlng the_ new Report per Units
location(s) with information 2/3TS5.6.3 and

exposure pathway) 20%
greater than at a location
from which samples are

supporting the change in sampling | Unit1 TS 6.9.A.4
locations. The sampling

currently being obtained in location(s), excluding the control
accordance with REC station Io_cation, having the lowest
1261, : calculgted dose or dose
commitment(s), via the same
exposure pathway, may be deleted
from the radiological environmental
monitoring program after October
31 of the year in which Land Use -
Census was conducted.

Page 1-12.6-16



Dresden ODCM

Revision 17
June 2021
12.6.2 . SURVEILLANCE REQUIREMENTS
'SURVEILLANCE REQUIREMENT FREQUENCY

RSR 12.6.2.1

Conduct a Land Use Census during the growing
season by a door-to-door survey, aerial survey, by
consulting local agriculture authorities, or by some
other appropriate means. .

1A2 months

RSR 12.6.2.2

Include the results of the Land Use Census in the
Annual Radiological Environmental Operating
Report.

As part of the Annual
Radiological
Environmental
Operating Report per
Units 2/3 TS 5.6.2
and Unit 1 TS 6.9.A.3.
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12.6 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

12.6.3

INTER-LABORATORY COMPARISON PROGRAM

Dresden ODCM
Revision 17
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REC 12.6.3 Analyses shall be performed on radioactive materials supplied as part of an
Interlaboratory Comparison Program that correspond to samples required by
Table 12.6-1 or a media that is equivalent.

APPLICABILITY: At all times.

ACTIONS

NOTE

REC 12.0.3 and REC 12.0.4 are not applicable.

CONDITION REQUIRED ACTION COMPLETION
. TIME
A. Requirements of REC A.1 Report corrective actions to As part of the

12.6.3 not met.

prevent recurrence to the NRC in
the Annual Radiological
Environmental Operating Report.

Annual Radiological
Environmental
Operating Report
per Units 2/3 TS
56.2and Unit1 TS
6.9.A.3.

SURVEILLANCE REQUIREMENTS

12.6.3
SURVEILLANCE REQUIREMENT FREQUENCY
RSR 12.6.3.1 Include a summary of the results of the As part of the

Interlaboratory Comparison Program in the
Annual Radiological Environmental Operating

Report.

Annual Radiological
Environmental
Operating Report
per Units 2/3 TS
56.2and Unit1 TS -
6.9.A.3.
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12.7 METEOROLOGICAL MONITORING PROGRAM (NOT APPLICABLE)
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12.8 ON-SITE GROUNDWATER AND STORM SEWER MONITORING
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12.8.1 ON-SITE GROUNDWATER AND STORM SEWER MONITORING
