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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, 2020. 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 2020 and the resultant calculated dose to a
member of the public for 2020 due to the uranium fuel cycle was 7.40E+00 mRem, which is 29.6% of the
regulatory limit of 25 mRem/year. The annual organ dose from all effluent sources is 7.91E-02 mRem/yr
which is 1.05E-01% of the 75 mRem/yr (Thyroid) limit. Additionally, the Annual Radiological
Environmental Operating Report (AREOR) supported the effluent dose calculation and indicates that
Units 1, 2, and 3 of the Dresden Nuclear Power 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; IFSFI 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 5.79E-08 mRem
Noble Gas (All Units):

Total Body 2.67E-03 mRem
Radioiodines, tritium and Particulate (All units):

Total Body 1.42E-03 mRem
Direct Radiation

GE Facility 1.20E-01 mRem

Skyshine 4.40E+00 mRem

ISFSI/ CST 2.87E+00 mRem

C-14 1.03E-02 mRem
Total 7.40E+00 mrem
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BACKGROUND

Dresden Nuclear Power Station, located in rural Grundy County in Northern Illinois, 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:

Fission and activation gases:

A. Dose Rate (site)
(1) Less than 500 mRem/year to the whole body.

2) Less than 3000 mRem/year to the skin
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B. Gamma Air Dose (each unit)

0] Less than or equal to 5 mrad/quarter.
?) Less than or equal to 10 mrad/year.

C. Beta Air Dose (each unit)

¢)) Less than or equal to 10 mrad/quarter.
) Less than or equal to 20 mrad/year.

Iodine-131, Iodine-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.

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 I0CFR20 Appendix B, Table 2, Column 2 for radionuclides other than dissolved or entrained

noble gases and 2.00E-04 pCi/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
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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

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 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 2020.

The Chemistry Laboratory exhausts directly into the environment via its ventilation system and is not
monitored. Based on an evaluation of activities performed in the area, the estimated activity released to
the environment from the Chemistry laboratory from Unit 2 was: 3.360E-05 Ci and Unit 3: 3.846E-06 Ci.

The East Turbine Building Ventilation System exhausts directly into the environment. This release path is
not monitored. Low-level removable contamination has been detected in the system in the past. A
radiological survey was performed in August 2020 of the ventilation system and found no detectable
isotopic contamination. This will continue to be surveyed annually and release permits generated for that
year if activity is found.
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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: 359.45 EFPD and Unit 3 was: 341.76, which resulted in 14.851 Ci of C-14 from Unit 2 and
14.120 Ci from Unit 3 being produced in 2020. The calculated dose from C-14 produced from Unit 2 was:
5.296E-03 mrem/yr (Total Body-Child) and 5.035E-03 mrem/yr (Total Body-Child) for Unit 3 for a Station
total of: 1.033E-02 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 2020. Batch release data can be
found in Table 4 of this report.

Containment Cooling Service Water (CCSW) is sampled from the Low-Pressure Coolant 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 2020.

On-site storm sewers are sampled and analyzed for tritium content. The CBG well tritium concentration
measured during each month of 2020 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 2020 year, and the total estimated tritium activity released via
the storm sewers in 2020 was 3.955E-03 Ci in 6.787E+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 2020 year.

The Unit 2/3 Heating Steam System has been contaminated in the past and has occasionally contained
low-level contamination. During normal operation, the condensate is converted to steam, a portion of
which gets vented to the atmosphere. Three were no nuclides identified above minimum detectable
activity in 2020. This will continue to be monitored when the system is running.

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
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its relatively short duration over this life of the plant. An estimated 9.499E-03 Ci of tritium was released
via this source in 2020 in 8.875E+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

Changes to the ODCM
None

Errata

None
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RELEASE SUMMARY
Table 2.1(1): Gaseous Effluents- Summation of All Effluent Releases Unit 1
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Release Ci N/A N/A N/A N/A 1.31E+01 I
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 (slte) % Betaz 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+01 |
2 Average release rate for period uCilsec N/A N/A N/A N/A
" |i'r3:i{(2§)m of ODCM Quarterly dose % N/A N/A N/A N/A
C. Particulates
1 Particulates with half-life >8 days Ci N/A N/A N/A 7.20E-05 | 2.94E+01
2 Average release rate for period uCilsec N/A N/A N/A 9.13E-06
8 mﬁ’)" 6r RGN Quanerydoss % N/A N/A N/A 1.38E-02
D. Tritium
1 Total release Ci N/A N/A N/A N/A 7.56E+00
2 Average release rate for period uCilsec N/A N/A N/A N/A
3 :?:‘li'tc(e‘.r;t of ODCM Quarterly dose % N/A N/A N/A N/A
E. Gross Alpha
1 — - N/A N/A N/A NA | 2.94E+01 |
2 Average release rate for period uCilsec N/A N/A N/A N/A
F. Carboni4
1 Total release Ci N/A N/A N/A N/A
2 Average release rate for period pCilsec 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 annual 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
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
2 Average release rate for period uCilsec | 2.45E+00 | 2.22E+00 | 2.26E+00 | 2.20E+00

%

,  Percentof ODCM Quarterlydose | Gamma | 12E-02 | 162602 | 157E-02 | 1.73E02

fimit (site) % Betaz | 371E-04 | 337E-04 | 340E-04 | 1.40E-03
B. lodine-131
1 Total relezse i 6.52E-04 | 4.36E-03 | 596E-03 | 2.99E-03 | 2.60E+01 |
2 Average release rate for period uCi/sec 8.27E-05 5.53E-04 7.56E-04 | 3.79E-04
) "21“}:‘2?)’“ of ODCM Quartery dose % 230E-03 | 261E-03 | 214E-03 | 6.13E-03
C. Particulates
1 Particulates with half-life >8 days Ci 1.89E-04 4.36E-03 65.66E-04 | 7.07E-04 | 2.94E+01
2 Average release rate for period pCi/sec 2.39E-05 5.62E-05 7.17E-05 8.97E-05
5 s;gﬁgt of ODCM Quarterly dose % 230E-03 | 261E-03 | 2.14E-03 | 6.13E-03
D. Tritium
2 Average release rate for period uCi/sec 5.61E-01 1.02E+00 8.13E-01 6.18E-01
3 :T;lrff’;t of ODCM Quanedy dose % 2.30E-03 | 261E-03 | 2.14E-03 | 6.13E-03
E. Gross Alpha
1 Total release Ci 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. Carbon14
1 Total release Ci 5.28E+00 | 3.66E+00 | 3.76E+00 | 3.75E+00
2 Average release rate for period uCilsec | 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 annual 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
1st 2nd 3rd 4th Est. Total
Units Quarter Quarter Quarter Quarter Error, %
A. Fission & Activation Gases
1 Total Releage Gi 340E+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
s I,I;;I,tc?;:e(;f ODCM Quarterly dose Gar:f’ma, 325E-03 | 3.66E-03 | 3.86E-03 | 2.06E-03
% Beta? | 6.62E-05 | 7.16E-05 | 7.11E-05 | 4.15E-05
B. lodine-131
1 Total release Ci 5.37E-04 | 1.45E-03 | 1.11E-03 | 2.85E-04 | 2.60E+01 ]
2 Average release rate for period uCilsec 6.81E-05 1.84E-04 1.40E-04 3.61E-05
5 g ODCM Quarterly dose % | 1.51E-03 | 9.38E-04 | 8.39E-04 | 1.48E-03
C. Particulates
1 Particulates with half-life >8 days Ci 1.51E-04 | 1.53E-04 | 1.16E-04 | 7.98E-05 2.94E+ﬂ
2 Average release rate for period uCilsec 1.91E-05 1.94E-05 1.47E-05 1.01E-05
5 E;[f?’;t of ODCM Quartsrly dose % 151E-03 | 9.38E-04 | 839E-04 | 1.48E-03
D. Tritium
1 Total reladss Gi 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
5 f;{f?‘;t ok QRGN sy dase % 151E-03 | 9.38E-04 | 8.39E-04 | 1.48E-03
E. Gross Alpha
1 Total release Ci N/A N/A N/A NA | 2.94E+01 |
2 Average release rate for period uCilsec 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 annual dose limit" indicates combined total of lodine-131, Particulates, and Tritium

Page 9 of 38



DRESDEN NUCLEAR POWER STATION
2020 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

Lower Limits of Detectability for Gaseous Effluents

Fission / Activation Gases nCi/ec
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
Iodines

I-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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Table 2.2.A(1) Gaseous Effluents Release Point: Unit 1 Ground Level
Nuclides Released Continuous Mode Batch Mode

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

Quarter | Quarter | Quarter | Quarter | Quarter | Quarter | Quarter | Quarter

1. Fission gases
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-856m 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
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
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 7.20E-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 <LLD <LLD <LLD 7.20E-05 <LLD <LLD <LLD <LLD
4. Tritium
H-3 Total for Period 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
C-14 Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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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
Nuclides Released Continuous Mode Batch Mode

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

Quarter | Quarter | Quarter | Quarter | Quarter | Quarter | Quarter | Quarter

1. Fission gases
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD 5.45E-07 <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD 3.08E-06 <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD 2.06E-06 <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD 1.76E-07 <LLD <LLD <LLD <LLD
Xe-133m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD 2.47E-06 <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD 4.84E-06 <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD 2.03E-05 <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD 1.28E-07 <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD 3.36E-05 <LLD <LLD <LLD <LLD
2. lodines
1-131 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
1-132 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
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
Sb-124 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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Dresden Nuclear Power Station Units 1,2, 3 Licensee: Exelon Generation Company, LLC
Sb-125 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
4. Tritium
H-3 Total for Period 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
C-14 Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD

Page 13 of 38



DRESDEN NUCLEAR POWER STATION
2020 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
Nuclides Released Continuous Mode Batch Mode

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

Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

1. Fission gases
Kr-85 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Kr-85m Ci <LLD <LLD <LLD 1.20E-07 <LLD <LLD <LLD <LLD
Kr-87 Ci <LLD <LLD <LLD 7.02E-07 <LLD <LLD <LLD <LLD
Kr-88 Ci <LLD <LLD <LLD 4.36E-07 <LLD <LLD <LLD <LLD
Xe-131m Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-133 Ci <LLD <LLD <LLD 4.93E-08 <LLD <LLD <LLD <LLD
Xe-135 Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
Xe-135m Ci <LLD <LLD <LLD 7.59E-07 <LLD <LLD <LLD <LLD
Xe-138 Ci <LLD <LLD <LLD 1.59E-06 <LLD <LLD <LLD <LLD
Ar-41 Ci <LLD <LLD <LLD 1.90E-07 <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD 3.85E-06 <LLD <LLD <LLD <LLD
2. lodines
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
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
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
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4. Tritium
H-3 Total for Period Ci 6.88E-13 <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
C-14 Total for Period Ci <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD
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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
Nuclides Released Continuous Mode Batch Mode

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

Quarter | Quarter Quarter | Quarter | Quarter | Quarter | Quarter | Quarter

1. Fission gases
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 <LL