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Ladies and Gentlemen:

In accordance with section 5.6.3 of the referenced plants’ Technical
Specifications, Southern Nuclear Operating Company hereby submits the Annual
Radioactive Effluent Release Reports for 2010. The Annual Radioactive Effluent
Release Report for the Edwin |. Hatch Nuclear Piant (Hatch), Joseph M. Farley
Nuclear Plant (Farley), and the Vogtle Electric Generating Plant (Vogtle) are
provided in Enclosures 1, 2, and 3, respectively.

Technical Specification 5.5.1.c. for each plant requires that the Offsite Dose
Calculation Manual (ODCM) be provided as a part of, or concurrent with, the
Radioactive Effluent Release Report for the period of the report in which any
change in the ODCM was made. During the reporting period for the Annual
Radioactive Effluent Release Report for 2010, the Farley and Vogtle ODCMs
were revised. Accordingly, copies of Version 24 of the Fariey ODCM, dated
January 2010, and Version 27 of the Vogtle ODCM, dated October 2010 are
provided in Enclosures 4 and 5, respectively. Revision bars are provided in the
margin to show the changes for Version 24 of the Farley ODCM and Version 27
of the Vogtle ODCM. A description of the changes to each ODCM is provided in
Section 8.0 of the Annual Radioactive Effluent Release Report for the
corresponding plant. Changes to the Process Control Program (PCP) and to
previous Annual Radioactive Effluent Release Reports, as applicable, are
described in section 9.2 of the corresponding Radioactive Effluent Release
Report for each site.
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This letter contains no NRC commitments. If you have any questions, please
advise.

Respectfully submitted,
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M. J. Ajluni
Nuclear Licensing Director
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Enclosures: 1. Hatch Annual Radioactive Effluent Release Report for 2010
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5. Vogtie Offsite Dose Calculation Manual - Version 27
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1.0

1.1

1.1.1

1.1.2

1.2

Liquid Effluents
Regulatory Requirements
Concentration Limits

The concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS shall be limited to ten times the concentrations
specified in 10 CFR Part 20, Appendix B, Table 2, Column 2, for radionuclides
other than dissolved or entrained noble gases. For dissolved or entrained noble
gases, the concentration shall be limited to 1E-04 microcuries/ml total activity.

Dose Limits

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

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

b. During any calendar year, to less than or equal to 3 mrems to the whole
body and to less than or equal to 10 mrems to any organ.

Effluent Concentration Limit

ECL values used in determining allowable liquid radwaste release rates and
concentrations, for principal gamma emitters, 1-131, tritium, Sr-89, Sr-90 and
Fe-55, are taken from 10 CFR Part 20, Appendix B, Table 2, Column 2.

A tolerance factor of up to 10 is utilized to allow flexibility in establishing practical
monitor set points which can accommodate effluent releases at concentrations
higher than the ECL values stated in 10 CFR 20, Appendix B, Table 2, Column 2.

For dissolved or entrained noble gases in liquid radwaste, the ECL is
1E-04 uCi/ml total activity.

For gross alpha in liquid radwaste, the ECL is 2E-09 uCi/ml.

Furthermore, for all the above radionuclides, or categories of radioactivity, the
overall ECL fraction is determined in accordance with 10 CFR Part 20,
Appendix B.

The method utilizing the ECL fraction to determine liquid radwaste release rates
and effluent radiation monitor set points is described in Subsection 1.3 of this
report.



1.3

The method utilizing the ECL fraction to determine the dose released from
groundwater outfalls is described in Subsection 1.4 of this report.

Measurements and Approximations of Total Radioactivity for Liquid
Radwaste

Prior to the release of any tank containing liquid radwaste, following the required
recirculations, samples are collected and analyzed in accordance with the

Edwin 1. Hatch Nuclear Plant Offsite Dose Calculation Manual (ODCM) Table 2-3.
A sample from each tank planned for release is analyzed for principal gamma
emitters, 1-131, and dissolved and entrained noble gases, by gamma
spectroscopy. Monthly and quarterly composites are prepared for analysis by
extracting aliquots from each sample taken from the tanks released.

Liquid radwaste sample analyses are performed as described in Section 1.3.1.

1.3.1 Total Radioactivity Determination for Liquid Radwaste

MEASUREMENT FREQUENCY METHOD
1. Gamma Isotopic Each Batch Gamma Spectroscopy
with computerized data
reduction.
2. Dissolved or entrained  Each Batch Gamma Spectroscopy
noble gas with computerized data
reduction.
3. Tritium Monthly Distillation and liquid
Composite scintillation counting
4. Gross Alpha Monthly Gas flow proportional
Composite counting
5. Sr-89 & Sr-90 Quarterly Chemical separation
Composite and gas flow

proportional or
scintillation counting

6. Fe-55 Quarterly Chemical separation
Composite and liquid scintillation
counting



Gamma isotopic measurements are performed in-house using germanium
detectors with a resolution of 2.0 keV or lower. The detectors are shielded by four
inches of lead. A liquid radwaste sample is typically counted for 2000 seconds
and a peak search of the resulting gamma ray spectrum is performed. Energy
and net count data for all significant peaks are determined and a quantitative
reduction or MDC calculation is performed to ensure that the MDC's are met for
the nuclides specified in the ODCM Chapter 10 (i.e., Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144). The quantitative
calculations, corrections for counting time, decay time, sample volume, sample
geometry, detector efficiency, baseline counts, branching ratio and MDC
calculations, are made based on the counts at the location in the spectrum where
the peak for that radionuclide would be located, if present. Typically achieved
liquid effluent sample analyses minimum detectable concentrations are reported in
Table 1-4.

Tritium, Gross Alpha, Sr-89, Sr-90 and Fe-55 are, in some cases, analyzed offsite.

The radionuclide concentrations determined by gamma spectroscopic analysis of
samples taken from tanks planned for release, in addition to the most current
sample analysis results available for tritium, gross alpha, Sr-89, Sr-90 and Fe-55,
are used along with the corresponding ECL values to determine the ECL fraction
for these tanks. This ECL fraction is then used, with the appropriate safety
factors, tolerance factors, and the expected dilution stream flow to calculate
maximum permissible release rate and a liquid effluent monitor setpoint. The
monitor setpoint is calculated to assure that the limits of the ODCM are not
exceeded.

A monitor reading in excess of the calculated setpoint will result in an automatic
termination of the liquid radwaste discharge. Liquid effluent discharge is also
automatically terminated if the dilution stream flow rate falls below the minimum
assured dilution flow rate used in the setpoint calculations and established as a
setpoint on the dilution stream flow monitor.

Radionuclide concentrations, safety factors, dilution stream flow rate, and the
liquid effluent radiation monitor calibration factor, are entered into the computer
and a pre-release printout is generated. If the release is not permissible,
appropriate warnings will be displayed on the computer screen. If the release is
permissible, it is approved by the qualified technician on duty. The pertinent
information is transferred manually from the prerelease printout to a one-page
release permit, which is forwarded to Radwaste Operations. When the release is
completed, the release permit is returned from Radwaste Operations to Chemistry
with the actual release data provided. These data are input into the computer and
a post-release printout is generated. The post release printout contains the actual
release rates, the actual release concentrations and quantities, the actual dilution
flow, and the calculated doses to a Member of the Public.



1.4 Measurements and Approximations of Total Radioactivity for Groundwater

Outfall -Y22N0OSA

Samples are collected and analyzed in accordance with the Edwin I. Hatch
Nuclear Plant Offsite Dose Calculation Manual (ODCM) Table 2-3. Weekly,
monthly and quarterly composites are prepared for analysis by extracting aliquots
from the outfall’s automatic sampler, which collects a composite sample over a
seven-day period. Sample analyses are performed as described in Section 1.4.1.

1.4.1 Total Radioactivity Determination for Groundwater Outfalls

MEASUREMENT

1. Gamma Isotopic *

* Additional analysis may
be required based on
abnormal results

2. Tritium *

* Additional analysis may

be required based on
abnormal results

3. Sr-89 & Sr-90

FREQUENCY

Weekly Composite

Weekly Composite

Quarterly
Composite

METHOD

Gamma Spectroscopy
with computerized data
reduction.

Distillation and liquid
scintillation counting

Chemical separation
and gas flow
proportional or
scintillation counting

Gamma isotopic measurements are performed in-house using germanium
detectors with a resolution of 2.0 keV or lower. The detectors are shielded by four
inches of lead. A weekly composite sample is typically counted to Environmental
MDC’s and a peak search of the resulting gamma ray spectrum is performed.
Energy and net count data for all significant peaks are determined and a
quantitative reduction or MDC calculation is performed to ensure that the MDC's
are met for the nuclides specified in the ODCM Chapter 10 (i.e., Mn-54, Fe-59,
Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144). The
quantitative calculations, corrections for counting time, decay time, sample
volume, sample geometry, detector efficiency, baseline counts, branching ratio
and MDC calculations, are made based on the counts at the location in the
spectrum where the peak for that radionuclide would be located, if present.



1.5

Typically achieved liquid effluent sample analyses minimum detectable
concentrations are reported in Table 1-4.

Tritium, Gross Beta, Sr-89 and Sr-90 are, in some cases, analyzed offsite.

The radionuclide concentrations determined by gamma spectroscopic analysis of
the weekly composite sample, in addition to the most current sample analysis
results available for tritium, gross beta, Sr-89 and Sr-90, are used along with the
corresponding ECL values to determine the ECL fraction for these composite
samples. This ECL fraction is then used, with the appropriate safety factors,
tolerance factors, and the expected dilution stream flow to calculate projected
dose released.

Radionuclide concentrations, safety factors and dilution stream flow rate are
entered into the computer and a pre-release printout is generated for each release
period. When the release period is complete, the release permit is updated with
the actual release data collected during the release period. These data are input
into the computer and a post-release printout is generated. The post release
printout contains the actual release rates, the actual release concentrations and
quantities, the actual dilution flow, and the calculated doses to a Member of the
Public. Cumulative dose results are tabulated along with the percent of the
ODCM limit for each release period, for the current quarter and year.

Total Error Estimation

The maximum error associated with volume and flow measurements, based upon
plant calibration practice, is estimated to be + or - 10%. The average error
associated with counting is estimated to be less than + or - 15%. Therefore, the
total error estimation is + or - 18%.



1.6

Liquid Effluent Release Data

Regulatory Guide 1.21, Tables 2A and 2B are found in this report as Table 1-1A,
for Unit 1, Table 1-1B, for Unit 2 and Table 1-1C, for the site; and Table 1-2A, for
Unit 1, 1-2B, for Unit 2, and Table 1-2C, for the site. Typical liquid minimum
detectable concentrations (MDC’s) used for analyses are found in Table 1-4.

The evaluation for the release of radioactive RHR Service Water for 2010 can be
found in Appendix A of this report.

The values for the four categories of Tables 1-1A, and 1-1B, and 1-1C, are
calculated and the Tables completed as follows:

1.

Fission and activation products - The total release values (not including
tritium, gases, and alpha) are comprised of the sum of the measured
individual radionuclide activities. This sum is for each batch released to the
river for the respective quarter.

Tritium - The measured tritium concentrations in the monthly composite
samples are used to calculate the total release and average diluted
concentration during each period.

Dissolved and entrained gases - Concentrations of dissolved and entrained
gases in liquid effluents are measured by germanium spectroscopy using a
one liter sample from each liquid radwaste batch. The measured
concentrations are used to calculate the total release and the average
diluted concentration during the period. Radioisotopes of iodine in any
form are also determined during the isotopic analysis for each batch;
therefore, a separate analysis for possible gaseous forms is not performed
because it would not provide additional information.

Gross alpha radioactivity - The measured gross alpha concentrations in the
monthly composite samples are used to calculate the total release of alpha
radioactivity.



1.7

1.8

1.9

1.10

Radiological Impact Due to Liquid Releases

Doses to a Member of the Public due to radioactivity in liquid effluents were
calculated in accordance with the Offsite Dose Calculation Manual. Results are
presented in Table 1-3A for Unit 1, and 1-3B for Unit 2, for all four quarters.
Liquid Effluents - Batch Releases

Batch Release information for Units 1 and 2 is summarized in the following tables:

Unit 1 Liquid Batch Releases:  Table 1-5A
Unit 2 Liquid Batch Releases:  Table 1-5B

Liquid Effluents - Continuous Releases

Continuous Release information is summarized in the following tables:
Unit 1 Liquid Continuous Releases: Table 1-2A*

(No continuous release points for U1).

Unit 2 Liquid Continuous Releases: Table 1-2B

Hatch Site Continuous Releases: Table 1-2C

Liquid Effluents - Abnormal Releases

There were no abnormal liquid releases for this reporting period.
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Lot Tures LONDE 00 LISEM B GTETE LA0F D0

Fe-58 et QLR Ol 2IEE-RE ey B3 906 « 00

pag W Cares CEGELOl 34767 0006+ 00 0.00E + 030

Mn-54 Cures CLOBE + 00 B EIE-E 545508 {100 400

M5 Canes ets 12 e H I G.EESDD 0.00€ «00

Ma-24 Curbes O00E 406 204E-04 EUES {1.00E «30

S5 Cisres 000 O -5 G.ROE [0 .00E +00

A 139 Cistees OO0 vl 1.2336-0h (.00 4 (0 LACE « B0

5337 Caries DLONE + 08 ELNE-D4 L5EE-M BACE +30

oy Cunies GO0 +OG 12580k GE<DD G008 00

Todal For Period Curies G.00E+0A 1.65E-03 3.308-04 0.00E+ DG
Tedtium

MR Curies CLINE » (30 LA+ EDBE »0Y 006y 0
Dhssobvod And Esdradned Gases

Xe-L3E Caties CLOOE HO0 AT7eY FBE-DT .008 y D

Fotal Foa Period Curbey O.00E+ 0D 3.77E07 T.BOEDT :O0E+ DS
Gross Alpha Radisactivity

i-ipha it CLOGE + O EAPE-OT 1. BEE-06 0006 $ 50

Lerpey o tes ke ingicates et no racoacity e oreeers at detectable vl
Sy Tubile 1-9 for typicst minmen Setertabie conoertnstisns.
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Table 1-28B

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: 2
Starting: 1-Jan-2010 Ending: 31-Dec-2010
Continuous Mode
Nudlides Released unit 1SY Quarter IND Quarter ARD Quarter STH Quarter
Fissiom & ActivaBion Products
Zr-59 Cusies JATEDS EAZEER 3HEDE JR7EDE
Talkal For Peridd Curbes 3.07E-08 S12E-05 3. 54E-05 I 9TE-O8
Teitium
H-3 Curies 4 15802 468802 B AIE-D 2 ME-52
Dissaived And Entrained Gases
Ky Muclioes Fourd Tz 0.0CHE = () QLDOE «00 BAOE <00 (.0KE - 0K
Gross Alpha Padiosctivity
oy NexcEdes Found Cusies 0.0GE K O.00E < 06 0E 10 {00 -8

Zerons in this table indicates that no sedoactivity wes present at datectable lavals,
See Table 14 for typical minimam detectable concentrations.

13



Table 1-2B

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liguid Effluents
Unit: 2
Skarting: 1-Jan-2010 Ending: 31-Dec-2010

Batch Mode
Nudides Released Unit AST Quarte: IND Quarter IND Quarter ATH Quatter
Fission & Activaltion Products

43 Clrws 0.00E-+00 0.0KE+00 IATE-0S O.L0E <00
AST6 Cuces 0.00E+0 LATE-DB 2ALE-D5 000600
Cors e 0.0E+I0 DLOGE 00 225805 (L6 + (K3
Co-E CLpses (.O0E 400 4.7IE-Oh 9. LTEAS 0,000 = K
Fee55 s 0E+0G §.24E-05 38LE-US 0.00F +00
ESET Cupses 0.00E+30 4 54E-07 2.9LE-05 0,00 +06
1133 Ciins, 000400 §.776-07 4 13505 0100 + K
Mi-54 Cipes DOOE+H) 30706 544505 0,06 <00
M-S e 0.00E+30 0.D0E<{10 1.90E-0% 0LODE +K
Ha-24 fues 10.00E+30 1.0BE-05 1 BEE-4 0.GOE 38
N5 Ciaries 0.00E-400 FAE-O7 1061 400 0,550 <06y
Hb-57 e (.00 4430 0.00E-00 1 BEE-DR DLBHE
5% s 11L.O0E+40 2 94E-06 7 16E-04 OLLRE =00
501 Cises [LOEHM 0000 5§ 3KE-05 13.FA3E +
X Cutoes 0.00E -+ 0B G0 § 605 01LEIE <00
¥ELM Civies 0.00E+00 OLIKIE 00 7 35E-06 (LK1 =K
2065 Curses 0.00E+40 153808 1.94E-05 05506 + K
£5 13 Cuies 01.OKE +10 BLOKIE 08} 170605 0106 +X
Ce-137 Cuaries [.ONE+40 2 A6E-D8 237605 D.D0E + 00
La- 340 Cugies (LGB0 0.00E+00 4 4EAH 0.0 + 0
Te-46M4 Cusies 0.00E 460 006400 SI5E-05 OLE3E +40
0-69M Curtes 0006400 L.00E400 17FE-05 0608 <00
Total For Period Curies 0.00E+00 9.61E-05 9.65E-04 0.00E-+00

Zerces in this teble indicates that no radiosctivity wes present «t detattable levele,
See Tshle 1-4 for typicsl minimum dewectable concentrofions,
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Table 1-28

Hatch Nuclear flant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liguid Effluents
Unit: 2
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Batch Mode

Nudides Released Uit ) 15T Quarter IHD Quarter IRD Quarter 4TH Quarter
Trithum

H-3 Ciaiees DL0GE +00 292E-01 4.54E+00 OO +00
Diasolved And Enteained Gases

Ke 113 Lk (.00E 40 L4BE-D5 9.2HE-L5 $L.00E 00

Xe-138 Castiss Q.O0E+00 2AIE-ES 238E-(4 DKIE +00

Total For Period Curies O.00E+DD 3 51E-05 3.30E-D4 0.00E+00
Gross Alpha Radioschivity

G-Azha Cuned 00000 LOHEATT 3.BUE-07 BOOEHOD

Zaroes in this tabks indicates that no redicactivity was present of detectsble levels.
Lee Table 1-4 for typical minimum detectable concertrations,
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Table 1-2C

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liguid Effluents
Unit: Site
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Continuous Mode

Nudlides Released Unit 18T Quaibes IND Quarter ARD Quartes ATH Quarter
Fssion & Activalion Products
e Lretes, 347055 5 12E-08 J54E-85 39VE-G6
Tatal For Pexdod Curles 30VEOS 5126-08 3.54E-05 3.97E-06
Tritium
H-3 Ciais 4.15E-02 4 6BE-02 §.33E-82 210E02
Dissodved And Entrained Gases
My Muclides Foand Craigs QLOE +00 O.BGE -0 LIOE-OD [BOE <08
Giross Alpha Radioactivity
He Nucioss Fowd Curies U036 =80 U= 1 IKIE <45 DLOE 30

Zerces in this table indicates thut no radicactivity was esent ot detectabie fovels,
See Table 1-4 for typical minimum detectable cancentrations.
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Table 1-2€

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Ligquid Effluents
Unit: Site
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Babtch Made
Rudides Released Unit 15T Quarter IND Quisrber IND Quarter 4TH Quarter
Fision & Activation Products
T Ceses 0.00E+10 LOGE+Q0 1O7E05 0.DAE 00
AsTE Cuies, 0LOAE+D 1ATE-D5 2ALE-L5 D000
Co-58 ety 0.00E +00 542606 293805 OIE00
fori Cusiens QOUE+00 1 H5E04 1 SBE-04 0.0OE <00
Fess CLhes 0, 0RE+0D LS0E-04 7 32E-05 s
i3t [l 0.00EHID 8 13807 2 3LE-05 0,006 400
131 Curas 0.00E+00 & TPE-L7 4 13E-D5 UL 00
M54 Civies 000800 294E-05 7 89E-05 NE0E+00
M-56 Cuses (LIKIE+HI0 3.29E-05 LADE-05 T+ 0
Na-24 Curios 0.00E-+80 2ASE-D4 2.178-04 000 +2
R85 Cigsag 0.00E+00 3HIE7 1LY 00 QIGE + 0
Kb-57 Cuvies Q.00EHI0 1100630 1 A6E-0A 00601 + 00
5-B% Ve 0.00E-440 290605 216E-04 0.D0E «00
501 Cles 0.00E+00 0.00E 400 5 38E-05 (LEIE 00
5092 Curies 00608400 B.OGE00 5 36€-08 0DOE 00
YN Curtes 0DIEHI0 1008500 7 35E-08 OTOE+00
Za-65 Cisies DOGE+00 253805 1 94805 LLIE+a0
A 149 s 0.00E+00 L3ZE-06 0.00E <00 000 +00
£3-135 Cuies (LG +00 01.03E+30 370806 DLIIE ~ 0
e 137 Ciiess (LOE400 5 0BE-D4 177604 03.0TE 0
La-140 e DE+00 0.00E+00 4 B4E5 OLOE <08
Tea9M Cussas 0,CAE 421 0L.07E 400 445805 0.00E 00
In-63M Cuies 0.D0E+H) 1 20E-DA 172805 OLLIE =0
Total For Period Curies 0,00E+00 1.14E-03 1.29€-03 0.00E+00

Zeroes in this wabe indicstes it no safivactivity wes present st detectable levels,
See Table 1-4 for typical minimasn detectable concentrations.

17


http:O,ooE+1.lO

Table 1-2¢

Hatch Muclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: Site
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Batch Mode

Nudides Released Unit 18T Quarter IND Quaster IRD Quarckes ATH Cusrter
Tritiuri

H-2 Ciries GAKE <00 LL2E+DL L.54E+0L DOOELTD
Dissoived And Entrained Gases

Xe-133 Curds 0.00E 410 LABE-BS 9. 2LE-BS L BIE +00

X135 Craiess 0.00E+{H) 2O7ERS AISE-D4 D.D0E 00

Total For Peribd Curiex CO0E+OD I 55E-08 3.31E-04 Q.00E+00
Gross Alpha Radioactivity

Ca-filgdss Ciies 0IE<00 §37E07 1406 .O0E+ 00

Zerces in this tatle indicates that no reftactivity wes present o detectable hevels,
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-3A

Hatch Nuclear Plant
RADICGALCTIVE EFFLUENT RELEASE REPORT - 2010

Doses ko a member of the public due to Liguid Releases

Unit: 1
Starting: 1-Jan-2010  Ending: 31-Dec-2010

Cumiulative Doses Per Quarter

Crgan ODCM Lint Unils 1ST Qtr % OGUM AIND Qtr %o ODLM 3RD Qb Yo QDM 4TH Qtr % ODCM
Bong 5.0E+00 miRem Q.ODE+D0 BANE+ LEBREAQS 3.7EE-02 53084 1.06E-02 [LOCE+D0 O.00E+X]
Gl-U E0GE+Q0 rRam 0.00E+00 QOGE 2. Z5E-04 4 50E-03 1L2ME-D4 24984003 (.D0E+D0 GOGE+
Kidiesy 5.00E+00 nRem 0.00E+{0 QOGE+ 0 SAIE-O 1.90€-02 321804 HA1E-03 0.00E+0D QOGE+
Liwer 5.00E 00 fiRem Q.0LE+ 00 GOBE+L0 2B5E-0% 530852 B.OLE-D4 1LA0E-02 D.OEE+0D AORE+I
Lieg 5.00E+00 #1REM 0.06E+D0 LOGE+Q JETEDR T34E-03 L.56E-04 31303 D.0GE+I0 D0GE+30
Thyrik & DIE+O0 mRem QOGE+HG0 G.O0E+00 1948 1.58E-03 TABE-US 1AGE-03 0.00E+00 (LOGE+00
Total Body 1.50E-00 nRem 0.00E+00 OGE4 00 1LFTEOS 34BE-1 5.R3E-D 3.49E-02 G.00E+I0 O00E+x1

Cumulative Doses per Year

Organ OOCM Lmt  Unils Year to Ending Date % ODCM  Receptor Limit

Bote 1.G0E +41 mRem 2A1E-03 ZALE-0Z  MAX INDIVIDUAL LIQUID § At s T Cogan L Dose
Gl 106 +0L mRen 150804 ISCE-OT MAX INDIVIDUAL LIQUID [ Addult Ao Cums Ovgasn L Dose
Kidney 1.D0E -+ M LITEAD LIE-02 MAX INDIVIDUAL LIQUTD 7 At Ao Cuasms O Lig Dcse
Liver LEE+41 mRem 3ASE-03 JASE-DZ MAX INDIVIDUAL LIGUID / Adtuilt vt Caom Degan L) Dosse
Lung LRGE+0L mken) 5.23E-04 S2E03 MAX INDIVIDUAL LEQUID: / Adsilt #oe Coem Crgan L Dose
Thwyrokd LO0E +i1E mRem 1 54E-04 LEED] MAY INDIVIEUAL LIGUID  Adult Ane Cum Ovgan Lig Doge
Total Boy 3.00E 400 mRem 2376413 TSE-02 MAX INDTVIDUSL LIQUID | Adult A Cisene Tt Doy Ligg Dosee
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Table 1-38

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Doses to a member of the public due to Liuid Releases

Unitt 2
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Cunwulative Doses Per Quarter

Organ ODCM Lt Uails 1ST Qe % DDCM IND Qbr W DOCM IRD Qb %% DDCM 4TH Qtr % ODCMH
Bone S.0E-00 RS 5.ATE-D6 kTEAO4 155808 341804 1.26E-14 5203 B ABE-0F 1 BOE-QS
GLAE S.UIE<00 L 1 ASE-06 2505 1. 0805 IA41E-{4 1.356-04 250803 4.80E-D7 & E-O6
Kidrwey 5.00E+G0 mRam S BRE-O7 1 IBE-05 133805 267 9.2TE-05 1.85E-03 3.18E-07 £.I2E-06
Liver S.ME-OD riRern S.BEE-OF L.L8E-O5 QHEQAS 4.4 LE-04 1.8BE-14 378k 1. 16E-07 £.I2E-06
L SAMIESDD mRem 5.88E-0F 1 IBE-O5 9.93E-416 1.9%€-D4 SOREE-DS LATE-03 116807 & A2E-06
Tt 5.DUE-D0 mRem 5.88E-07 1 1BE-0%5 L21EQS 24354 2.68E-04 53%E-03 36E-0F £ 32E-06
Total Body 1.50E-430 mRem FAZE-OY 4 55605 §.7HE-05 1 1%E-13 130584 939E-03 3 AREY 2.2HE-O5
Cumulative Doses per Year

Ovgan ODCM Lk Units Year b Ending Date & ODCM Receplor L kit

Bone 1O0EsgL mREM 1 ABE-04 1 ABE-(3 MAX THEIVIDUAL LIGUTE ) Adtalt Aren Tin OQegan Ly Dose

GLAE 1.00E « 3L iR L 44E-04 1 A4E-03 HAX TNDTVIDUAL LIOUTD [ Agalt &ne Qe Qg Lig Dose

Kiddruy 1I0E 4L wikaen L.G7E-M 10313 MAK INDIVIDUAL LIQUID | Adkalt Ann Cum Orgas L Dose

Lives $1.00E 11 mR& 2 11E-04 JALE-3 HMAX INDIVIDUAL LIGUID 7 Adalt Any Gk Cegan g Dose

Ly 1 0E-0L WREM £ ASE-05 & A4E-D4 MAX INCDYIDUAL LEGUID f Adult &y Cuam Ceqan L Dose

Thyroid LOOEOL s EEIE-O4 Aaie MAX INDIVIDUAL LEQUID § Adult Aon Cegn Cogan Lig Dose

Tolal fiexty 3.00E <00 fERELs 1.R9E-04 5_2RE-03 MAX INCTVIDUAL LEQUID ! At Arin Cisn Tob Bodly Lisg Cose
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Table 1-4
E. . HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
MINIMUM DETECTABLE CONCENTRATIONS - LIQUID SAMPLE ANALYSES
STARTING: 1-Jan-2010 ENDING: 31-Dec-2010

The values in this table represent a priori Minimum Detectable Concentrations
(MDC) that are typically achieved in laboratory analyses of liquid radwaste

samples.
RADIONUCLIDE MDC UNITS
Mn-54 1.97E-08 uCi/ml
Fe-59 3.94E-08 uCi/ml
Co-58 1.59E-08 uCi/ml
Co-60 1.72E-08 uCi/ml
Zn-65 2.92E-08 uCi/ml
Mo-99 1.20E-07 uCi/ml
Cs-134 1.75E-08 uCi/ml
Cs-137 1.62E-08 uCi/mil
Ce-141 1.92E-08 uCi/ml
Ce-144 8.83E-08 uCi/ml
[-131 1.43E-08 uCi/ml
Xe-135 1.03E-08 uCi/ml
Fe-55 2.34E-08 uCi/mi
Sr-89 1.44E-08 uCi/mi
Sr-90 8.50E-09 uCi/ml
H-3 6.00E-07 uCi/ml
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Tabbe 1-54

Hateh Nuclear Plant
RADICACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effiuents - Batch Release Summary
Unit: 1
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Liquid Redosses Units 15T Chusrter IND Quarter IR Quarter 4TH Casarter Your Totals

1. Numbet of tatrh relesses ) " 57 0 s
2. Taml tire peviod f Byeh reesss { Minums 11006+ 00 SISEHI 7 AOE 0 ROGEC0 520
3. Mo thon pernd fo 3 batrh releass 1 Mnutes } D0ERD 1H3E LISE+ G2 ROV + 00 3 EAEACD
4. Aenmge brne poviod for 3 befch rriease { Minutrs | LIKE+I0 RLT% ) 135E+0 DIGE+ LARENR
5. Mirkream time period for 2 batch seenee | Minutes IR0 BADE+Y RABE+01 0N+ 8, ME+OL
5. hwnrage soenm fow duing poriods

of sehease of ke effunet intn

A toweng stresr: 1CF5) 2.76E+H 3SLE+DM LAZE+A 355E+0H L5IE+04

Fapdnee this et b e Stagion Manyneirms
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Table 1-58

Hatch

Muclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Licguid Efffuents - Batch Release Summary

Unit; 2

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Liguid Releases Units 15T Quastter IND Quarter IRD Quarter 4TH Quarter Yeur Totals

1. Ruraber of batch redeases a 7 o Y 41
1. Totas tiee period fow Batch relesses { Minattes ) 0.01E400 6.9IE+ (2 3T1E403 0.00E <08 A AGE <03
3. Maximuim fime period for 3 B3tk edlease { Migubas ) 0.03E4+00 134602 1.25E 002 0.00E + 00 135802
&, Soebrage time pertod for & Datah redesse { Minsites ) D.0OE+00 Q. BGE«{1 LOBE+02 O.00E400 LOTE=D2
5. Maimuan tine period for 8 Datch release { Minzibes ) 0.0E+G0 BA0E«0] TE+D 0.L0E 00 7. 30«04
6. Average strearm Tlow during pedods

of refease of ligukd dfiuent info

a Nowing shrearn * { CF% 2.7BE+04 3.51E+04% 13ZE (k4 3.55E+43 LE3E+M

Repiace fhs tead in the Siation Parameters
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Table 1-6A

Hatch Nuclear Plant
RADIODACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents - Abnormal Release Summary

Unit:

1

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Liquid Refeases Units 15T Quarter 2ND Quarter 3IRD Quarter 4TH Quarter Year Totaks
1. Number of Releases 0 a a 0 o
2. ToAa Time For A8 Releases { Minvbes ) 0.00E+00 1.O0E + 00 D.OOE00 [ LV 2K [1.00E <00
3. Maximun Tone For A Release i Misates 01.00E-+00 0.00E 00 000600 0.00E + My 0.00E <00
4. Average Time For A Release { Mirsites § 0.00E+00 0.00E + 00 .00 + 00 0D + 0 [1.00E 08
5. Menimum Tine For A Resase { Mivates ) 0.0JE+30 0L.00E + 00 11 OB 00 0. J4IE + 00 B.O0E +00
6. Total activity for all reeases i Curiess § 0.00E+GD 0,00 06 o DOE <00 3.0 =00 (5 DOE <08
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Table 1-68

Hatch Muclear Plant
RADIOACTIVE EFFLUENT RELEASE REPOHRET - 2010

Liquid Effluents - Abnormal Release Summary

Starting: 1-Jan-2010

Unit: 2

Ending: 31-Dec-2010

Liguid Redeases Units 15T Quarter IND Quarter IRD Quincter 4TH Qusartes Year Totals
1. Number of Releases i | g 0 0
L Todad Tive For A Releases, { Picsibes ) D.00E+G0 0.00E + 6y DOOE <00 {0 DOE+0D D.IOE <00
3. Maxiruan Thre For A Release { Minutes ) 0.D3E-G0 0.00E «K3 BL00E « 00 £.00E + 00 3. DOE <00
4. Average Thing Foo A Relgase { Mirabes ) 0.00E+00 0.00E «30 [ LGE - 00 {3.GOE + 0 2. 0OE + 01
5. MEniore T Foo A Redsase { Minubes § D.ODE<Q0 0008+ 00 G OE 00 D.DOE « X BOOE-OD
6. Toda activiy e all refeases { Curbess } 0.00E-+Q0 0.00E < 00 0.0OE 00 £5.{00E «0 D IOE-DE
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Table 1-6C

Hatch Nuclear Plant
RADIDACTIVE EFFLUENT RELEASE REPORT - 2010

tiquid Effluents - Abnormal Release Summary
Unit: Site
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Liguid Releases Units 1ST Quarter IND Quatter 3RD Quarter 4TH Quarter Year Totals
1. Number of Releases a 0 1 o 7
2. Tota T For A8 Redeases { Mincstes ) 0.00E+00 0,008 + 00 .00 + 00 D.00E -0 [ 0OE+00
3. Maximum Time Foe A Releass { Minates ) 0.09E+00 (.00 <00 £.00E+00 D.GOE <00 0.0OE 00
4. hirags Tine Fix A Release { Minuites § DL.VE+OD 0.00E - 00 0.0E <00 0.DOIE+ 00 5 LOE 00
5. Manimin Tome For A Release { Minates ) 0.00E 00 0008 + 00 DAVE<0D .00 +00 £.00E +00
B. Totad activity o all reieases { Curtes ) 0.00E +00 10,00 + 06 0.I50E 40D 0,006 400 0.00E+0D
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2.0

2.1

2.1.1

2.1.2

2.1.3

Gaseous Effluents

Regulatory Requirements

The ODCM Specifications presented in this section are for Unit 1 and Unit 2.
Dose Rate Limits -

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

a. For noble gases: Less than or equal to 500 mrems/yr. to the whole body
and less than or equal to 3000 mrems/yr. to the skin and,

b. For lodine-131, lodine-133, tritium and for all radionuclides in particulate
form with half lives greater than 8 days: Less than or equal to 1500
mrems/yr. to any organ.

Air Doses Due To Noble Gases in Gaseous Effluents

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

a. During any calendar quarter: Less than or equal to 5 mrads for gamma
radiation and less than or equal to 10 mrads for beta radiation, and

b. During any calendar year: Less than or equal to 10 mrads for gamma
radiation and less than or equal to 20 mrads for beta radiation.

Doses To A Member of the Public

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

a. During any calendar quarter: Less than or equal to 7.5 mrems to any
organ.
b. During any calendar year: Less than or equal to 15 mrems to any organ.
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2.2

2.2.1

Measurements and Approximations of Total Radioactivity

Waste gas release at Plant Hatch is confined to four paths: main stack (also
called the offgas vent), Unit 1 reactor building vent; Unit 2 reactor building vent,
and the recombiner building vent. Each of these four paths is continuously
monitored for gaseous radioactivity.

Sample Collection and Analysis
Each of the four gaseous effluent paths is equipped with an integrating-type

sample collection device for collecting particulates and iodines. Unless required
more frequently under certain circumstances, samples are collected as follows:

1. Noble gas samples are collected by grab sampling monthly.
2. Tritium samples are collected by grab sampling monthly.
3. Radioiodine samples are collected by pulling the sample stream through a

charcoal cartridge over a 7-day period.

4, Particulates are collected by pulling the sample stream through a
particulate filter over a 7-day period.

5. The 7-day particulate filters above are analyzed for gross alpha activity.

6. Quarterly composite samples are prepared from the particulate filters
collected over the previous quarter and the samples are analyzed for Sr-89
and Sr-90.

Sample analyses results and release flow rates from the four release points form
the basis for calculating released quantities of radionuclide-specific radioactivity,
the dose rates associated with gaseous releases, and the cumulative doses for
the current quarter and year. This task is normally performed with computer
assistance.

The noble gas grab sample analysis results are used along with maximum
expected release flow rates from each of the four vents to calculate monitor
setpoints for the gaseous effluent monitors serving the four release points.
Calculation of monitor setpoints is described in the ODCM. Typically achieved
minimum detectable concentrations for gaseous effluents sample and analyses
are reported in Table 2-6.

For each release period, released radioactivity, dose rates, and cumulative doses

are calculated. Cumulative dose results are tabulated along with the percent of
the ODCM limit for each release, for the current quarter and year.
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2.2.2 Total Quantities of Radioactivity, Dose Rates, and Cumulative Doses

The methods for determining release quantities of radioactivity, dose rates, and
cumulative doses follow:

2.2.2.1 Fission and Activation Gases

The released radioactivity is determined using sample analyses results collected
as described above and the average release flow rates over the period
represented by the collected sample.

Dose rates due to noble gases, radioiodines, tritium, and particulates are
calculated (with computer assistance). The calculated dose rates are compared to
the dose rate limits specified in ODCM 3.1.2 for noble gases, radioiodine, tritium,
and particulates. Dose rate calculation methodology is presented in the ODCM.

Beta and gamma air doses due to noble gases are calculated for the location in
the unrestricted area with the potential for the highest exposure due to gaseous
releases. Air doses are calculated for each release period and cumulative totals
are kept for each unit for the calendar quarter and year. Cumulative air doses are
compared to the dose limits specified in ODCM 3.1.3. The current percent of the
ODCM limits are shown on the printout for each release period. Air dose
calculation methodology is presented in the ODCM.

2.2.2.2 Radioiodine, Tritium and Particulate Releases

Released quantities of radioiodines are determined using the weekly samples and
release flow rates for the four release points. Radioiodine concentrations are
determined by gamma spectroscopy.

Release quantities of particulates are determined using the weekly (filter) samples
and release flow rates for the four release points. Gamma spectroscopy is used
to quantify concentrations of principal gamma emitters.

After each quarter, the particulate filters from each vent are combined, fused, and
a strontium separation is performed. Since sample flows and vent flows are
almost constant over each quarterly period the filters from each vent can be
dissolved together. Decay corrections are performed back to the middie of the
quarterly collection period. If Sr-89 or Sr-90 is not detected, MDC's are calculated.
Strontium concentrations are input into the composite file of the computer and
used for release dose rate and dose calculations for a Member of the Public.
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Tritium samples are obtained monthly from each vent by passing the sample
stream through a cold trap. The grams of water vapor/cubic foot is measured
upstream of the cold trap in order to alleviate the difficulties in determining water
vapor collection efficiencies. The tritium samples are analyzed by an independent
laboratory and the results are furnished in uCi/ml of water. The tritium
concentration in water is converted to the tritium concentration in air and this value
is input into the composite file of the computer and used in release, dose rate, and
individual dose calculations.

Dose rates due to radioiodine, tritium and particulates are calculated for a
hypothetical child exposed to the inhalation pathway at the location in the
unrestricted area where the potential dose rate is expected to be the highest.
Dose rates are calculated, for each release point for each release period, and the
dose rates from each release point are compared to the dose rate limits as
described in ODCM 3.1.2 Doses due to radioiodine, tritium and particulates are
calculated for the controlling receptor, which is described in the ODCM. Doses to
a Member of the Public are calculated for each release period, and cumulative
totals are kept for each unit, for the current calendar quarter and year. Cumulative
doses are compared to the dose limits specified in ODCM 3.1.4. The current
percent of ODCM limits are shown on the printout for each release period.

2.2.2.3 Gross Alpha Release

2.2.3

The gross alpha release is computed each month by counting the particulate
filters, for each week for gross alpha activity in a proportional counter. The four or
five weeks' numbers are then recorded on a data sheet and the activity is summed
at the end of the month. The summed activity is then divided by the total monthly
volume to determine the concentration. This concentration is input into the
composite file of the computer and used for release calculations.

Total Error Estimation

The total or maximum error associated with the effluent measurement will include
the cumulative errors resulting from the total process of sampling and
measurement. Due to the difficulty with assigning error terms for each parameter
affecting the final measurement, detailed statistical evaluation of error is not
suggested. The objective is to obtain an overall estimate of the error associated
with measurements of radioactive materials released in liquid and gaseous
effluents and solid waste.

Estimated errors are associated with counting equipment calibration, counting

statistics, vent-flow rates, vent sample flow rates, non steady release rates,
chemical yield factors and sample losses for such items as charcoal cartridges.
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Fission and activation total release was calculated from sample analysis results
and release point flow rates.

Statistical error 60%
Counting equipment calibration 10%
Vent flow rates 10%
Non-steady release rates 20%
TOTAL ERROR 65%

[-131 releases were calculated from each weekly sample.

Statistical error 60%
Counting equipment calibration 10%
Vent flow rates 10%
Vent sample flow rates 10%
Non-steady release rates 10%
Losses from charcoal cartridges 10%
TOTAL ERROR 64%

Particulates with half lives greater than 8 days releases were calculated from
sample analysis results and release point flow rates.

Statistical error 60%
Counting equipment calibration 10%
Vent flow rates 10%
Vent sample flow rates 10%
Non-steady release rates 10%
TOTAL ERROR 63%

Total tritium releases were calculated from sample analysis results and release
point flow rates.

Water vapor in sample stream determination 20%

Vent flow rates 10%
Counting calibration and statistics 10%
Non-steady release rates 50%
TOTAL ERROR 56%
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2.3

Gross Alpha radioactivity was calculated from sample analysis results and release
point flow rates.

Statistical error 60%
Counting equipment calibration 10%
Vent flow rates 10%
Vent sample flow rates 10%
Non-steady release rates 10%
TOTAL ERROR 63%

Gaseous Effluent Release Data

Regulatory Guide 1.21 Tables 1A, 1B, and 1C are found in this report as
Tables 2-1A, 2-1B, 2-1C, 2-2A, ,2-2B, 2-2C, 2-3A, 2-3B, 2-3C. Data is presented
on a quarterly basis as required by Regulatory Guide 1.21 for all quarters.

To complete table 2-1A, 2-1B, and 2-1C, total release for each of the four
categories (fission and activation gases, iodines, particulates, and tritium) was
divided by the number of seconds in the quarter to obtain a release rate in
uCi/second for each category for each quarter. However, the percent of the
ODCM limits are not applicable because we have no curie limits for gaseous
releases. Applicable limits are expressed in terms of dose. Noble gases are
limited as specified in ODCM 3.1.2. The other three categories (tritium,
radioiodines, and particulates) are limited as a group as specified in ODCM 3.1.2.

Dose rates due to noble gas releases, and due to radioiodine, tritium, and
particulates were calculated as part of the pre-release and post-release permits
on individual permits. No limits were exceeded for this reporting period.

Gross alpha radioactivity is reported in Table 2-1A, 2-1B, and 2-1C, as curies
released in each quarter.

Limits for cumulative beta and garnma air doses due to noble gases are specified
in ODCM 3.1.3. Cumulative air doses are presented in Table 2-4A and 2-4B,
along with percent of ODCM limits.

Limits for cumulative doses to a Member of the Public due to radioiodine, tritium
and particulates, are specified in ODCM 3.1.4. Cumulative doses to a Member of
the Public doses are presented in Table 2-5A, and 2-5B, along with percent of
ODCM limits.
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2.4

2.5

2.6

Radiological Impact Due to Gaseous Releases

Dose rates due to noble gas release were calculated for the site in accordance
with ODCM 3.1.2. Dose rates due to radioiodine, tritium, and particulates in
gaseous releases were calculated in accordance with ODCM 3.1.2.

These dose rates were calculated as part of the pre-release and post release on
individual release permits. No limits were exceeded for this reporting period.

Cumulative air doses due to noble gas releases were calculated for each unit in
accordance with ODCM 3.1.3. These results are presented in

Tables 2-4A and 2-4B.

Cumulative doses to a Member of the Public due to radioiodine, tritium and
particulates in gaseous releases were calculated for each unit in accordance with
ODCM 3.1.4. These results are presented in Tables 2-5A and 2-5B.

Dose rates and doses were calculated using the methodology presented in the
ODCM.

Gaseous Effluents - Batch Releases
There are no gaseous batch releases from Plant Hatch.
Gaseous Effluents - Abnormal Releases

There were no unplanned or uncontrolled gaseous releases during this reporting
period.
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Table 2-1A

Hatch Nuclear Plant

RADIDACTIVE EFFLUENT RELEASE REPORTY ~ 2010
Gaseous Effluents - Summation OF All Releases

Unit: 1

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Type of EMuent Units 1ST Quarter IKD Quarter IR0 Quarter 4TH Quarter

A. Fission And Activation Gases
1. Toi Reteace Cetes 6. 78E+00 142641 TAGE~0L 2ATE+L
L. Average Redsvase ate for peoor s asE-ul 1.EOE-00 2.78E-00 JAJE
3. Pergmad of Applicabde Limdt £ * « * *

B. Radiooudines
1. Tota iocine-131 oty 179E-04 3.3DE-04 20354 1.3BE-14
2. Averat)e Reae fule for perdod uCised JITEATS 4188065 LETEDS 1 ME-IS
3. Perpent of Applicabse Lindt W * « * *

. Patticuiates
1. Particulabes ( Mall-Uives > 8 Days ) Cuwias 2 ABE-U5 5.42E-05 7.2E-05 4.HEE-LS
1. Average Resdae sabe Ty period Fal 7o 2.77E-08 5 BEE-06 9. 15604 5. $HTE06
3. Pergent of Applicabee Limit % - * * »

D. Tritium
1. Tolad Releane Cleies LI8E+Q2 5.04E + (i3 552E 406G 4326+
L. Averipe Respase e for peod a‘;ﬁ:,!sefi 233E+01 §.39%E-01 FANEDL 5.4BE-13)

T

3. Perde of Applicabie Laadt * * * -

E. Gross Alphs
1. Tod Redease Cibes, 000800 Q00E -0 DOE + 00 G.LOE <00
2. Average Resass e for pesiod uEsed 0.00E400 0.00E+00 QIRE D D.03E+T0

* ppplicable limits are axpressed in terms of dose, See Tables 2-44, 248, 2-54, 2-5B of this repodt.
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Table 2-1B

Hatch Nudear Plant

RADIDACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases

Unit: 2

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Type of EMuant Units 15T Quarter IND Quarter IRD Quarter 4TH Quarter

A, Fission And Activation Gases
1. Tolat Release Craes 1 4TE«O] IAZEL 2I8E-OL ZATE DL
2. Averae Resscs rale for peaiod Lifses LETE+I0 1.8 400 1T4E 0 1300
3. Petrsrd of Applicatie Limit % ® * * *

B. Radiciodines
1. Teds fedtive- 131 Clytees 256E-04 L.51E-08 LATE-M4 LA3E-D4
L. Average Resass /ale for pesiol Tt e 1.92E-05 2 HBE-D5 LASE-B5
3. Pervent of Applicatie Lt ;A * * - *

C. Paticulates
1. Particulates | Half-Lives > 8 Days Curies 4ATEO5 4 BEE-D5 HIELS e85
L Average Aefanne cabe By perind Lt 592606 &5.16E-06 1.04E-B5 FAZE-OB
3. Pergendt of Applicabie Lt £ * & « *

0. Tritium
1. Tole Ralease Crples F.95E-400 4 BHE 00 7 ABE « BILE -0
L Average Resease sabe fe pesiod m‘u&s& RAZE-0 553801 4 ARECL L 1LE-00
3. Pergent of Applicatie Lt " . . . .

E. Gross Alpha
1. Tostat Releate Curies 0.IXIE =410 0.00E +Xx {3 BOE +00 DLIRIE - 02
2. Average Relpase riie for periaG Tali=: 4 QLOJE+30 LOGE DD 0.00E+00 0.03E+430

¥ Anplicable limits are expressed in terms of dose, See Tables 244, 2-4B, 2-5A, 2-5B of this repoik,
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Table 2-1C

Hatch Nuclear Plant

RADIOALCTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Type of EMuent Units 1ST Quarter IND Quarter IRD Quarter 4TH Quarter

A. Fission And Activation Gases
1. Tote Release Cleies 2156401 2.B4E+0L 4326401 454 -1
2. Average Resease rate e preed wses 2738400 3.60E 410 5 ASE 400 §.25E 4
3. Perent of Applicatés Limit "% . « « «

B. Radiciodines
1. Tolas Iodive- 131 Cuvies 4 35E-04 4ALE-4 4.25E-{4 3ILE-D4
2. Averase Refease fate o perod WCizec 5.52E-05 10605 5AME5 415605
3. Percand of Applicabée Limit %, x . . .

C. Particudates
1. Parbulates { Halt-Lwes = 8 Days ) Cures 5 BSE-05 13-4 1.54E-1% 1.0BE-I54
2. hrerage Reiease sabe for period uCiser 85906 1.3CE-5 L.96E-0% §.340E-05
3. Paccen] of Applicatie Lavit %, . . « s

D. Tritium
1. Toizt Retease Cudes LBIE=02 Q.4TE0D LIOE <0 L3E+aL
2. Averagge Ressase e for jersng uCijsec 228E401 1 19E 500 1.65ES00 £ ESE~O0
3. Percent of Apphicatie Lmit - . « « -

E. Gross Alpha
1. Tows Release Ciroes D.OJE~E0 0.0+ LL0E 0 500 21
2. Average Resease rate by parost ey 0.006+30 0.0E+60 0.DIE+0 D.OKE=G0

* ppplicable imits are expressad in tems of dose, See Tables 2-44, 2-48, 2-54, 2-5B of this report.
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Table 2-2A

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases
Umpit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode
Mudlides Relecased Uit 18T Quarter 2RD Quarter IRD Quarter ATH Quarter
Fissioi Gases
Ar-41 Cuirtes LOGE+0d 2ERIE-Gt I57E-01 GOE 0
r-BhM s 4 IGE-0L BIBE-04 &A41E-401 1OTE+HD
¥i-87 Lairies 718608 2238404 LASE+H) 2BREH0
X133 Curhes 11DE+DG 1AGE+{ & IRRE-OL G.OEE4D0
KL I5M Cries £.0BE- J35IE410 2ETE+ 4 15E400
Xe-135 Ceirteg 1.3BE+ 1945+ 2TBE+I0 2ATELDD
Xe-138 Caries 2138+00 4. L3E4+84 1 ABE+3] L38E+0T
Total For Pariod Curles 6. 78E+00 1.42F+01 A18E+01 2A47E401
Todines
131 s, 1 ABE-14 A 15EL4 1.548-04 1.1EE-034
133 Cirdes JADE-4 1AZE-D4 233604 LA3E-04
Total For Periond Ciuries 4.46E-04 4.56E-D4 3.BTE-O4 2.78E-04

I Not Detected, Nudide is Not Reported.  Zeroes in this table indicates that no radicactivity was present ot detectenie levels,
See Table 2-6 for typical minimum detectabls concentrations,
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Table 2-2A

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode
Nudides Released Unit 15T Quarter IND Quarter IND Quarker ATH Quarter
Particulates
Miv-54 Crgies, 1.13E-07 £LCOE « 080 {3 L0E « Iy {3.00E <83
LoSR Cigtag NLEE=0 [0 +00 {3 B0E S 06 251E-08
Loty [aF >4 4.308-08 OLLE <00 L5 B0 &0y § 10808
bR Cipons L1ZE-05% 3 AZELS 4, 14E-05 2.64E.05
e CLihes 104E-08 5. 38608 471803 ZATENT
C8-137 Clphas 3A3E-08 L3LELr 393607 2028437
Ba- {40 Cledes 4 23F-0R 1.54E-G5 256E-05 1. 7BE-DS
L3kp Cuies #.1ZE-08 537E-08 LOE <00 2.55E-08
Total For Period Curles 1.58E-05 4.68E-05 6.73E-05 4. 47E-05
Trithum
H-3 Curies 5.34E-01 7.30E-01 L A2E+00 LASE+ 0
Gross Alpha
K Muactibas, Froussd Cuews 0.0IE+30 0.00E +00 DB 00 [.D0E +00

If Mot Detected, Hudlide is Nox Reported.  Zeroes in this table indicates that no radicectiety was present ot detectatle levels.
See Table 2-6 fov typical minimum detectable concentrations,
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Table 2-24A

Hatch Nudear Plant
RADIGACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releasaes
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Nudides Raleased Unit 15T Quaster IND Quadter IR0 Quarter 4TH Quisrter
Fission Gases
R Reclicies Founs Cugiey 0.IKIE 4410 G.OIE=00 0.083E + 03 B.00E 00
fodines
Ko Nuctides Foung Cueies 0.00E+30 0.00E-30 0.DGE 06 0.00E <00
Particulates
Ko Milkias Fouad Clisias, 0.00E «(H) 0.00E « §.00E <00 2.D0E <00
Teitium
My Muclides Fowans Cigies 0.IE+00 0.00E 00 £.080E =00 £.00E =00
Grogs Alpha
Ko Musclhias Foung Creses 0.E <00 0.06GE + 00 Q.LOE-00 L0 < 06

If Mot Deteoed, Nuciide is Mot Reported, Zeroes in this table indicates that no radioactivity was presant at detectsble levels.
See Table 2-6 fou typical minimum detectsble concentrations.
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Table 2-28

Hatch Nudear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Contimuous Made

Nudides Releasad Unit 15T Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies QOGE +00 JRLIEOL 2.57EGL AE+D
Kr-BSM Curtes 8.ROE-TL E.3HE-01 EALE-4L LOTE+{0)
¥r-87 Caifies 200E4+0 2.23E+D40 2A5E+07 2 BSE+DO
¥e- 133 Carfes 3.50E+00 1.26E+00 &.08E-01 J.00E+00
¥e-135M Charies 5.38E-0L J52E+HK LETE+D AA5E+00
Xe-135 Curies 4.58E+00) 1 8E+84 2. 75E+0 267E+00
Xe-138 Catries 2.4E+00 2 AIE+ LIBE+{:1L LISE+R
Total For Perind Curies 147E4+01 1.42E+01 LA1GE+D1 247E+01
Iodines

3L Curies 2.1BE-N4 LOME-LA 154804 1 16E-D4
133 Cueies 33564 1 2BE-04 233834 1 B3F -1

Total For Pariod Curiesd 5.53E-D4 2.33E-04 3.B7E-04 2.7HE-04

If Mot Detected, Nudlide is Mot Reported, Zeroes in this table indicates that no sadinectivity was prasent at detectabis levels,
See Table 2-6 for typical minimum detectstde concentrations,
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Table 2-2B

Hatch Nuclear Plant
RADIOQACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode
Nudides Released Unit 15T Quarter IND Quarter IRD Quarter ATH Quarter
Particulates
Mry-54 Cuptes, 33907 Q.BIE+00 GLAE00 £ BOE 00
Co58 Ciahes DOGE=00 OGOE =00 (o KE 00 25LE-LA
Cobly Chptaes 1A3E-07 0LUOE 00 DIOE<OG &, LE-08
-8 Lues 2 54E-05 2 AZELS 4. 148155 2 E4E-NS
B9 {ixhes 2.38E-08 4 18E-08 4.71E-173 LATELY
Ca-137 Clries 7. 74E-D8 L3LEGT 3.93E-7 JARE-LT7
Ba- 14 e 1 Q38105 1. A6E-05 256805 1. 7EE 435
L3P (b, 8.12E-08 (LGE 00 £ .CAOE » 02 A5%E-04
Total For Period Cuties 1.63E-05 3.90E-05 6.73E-05 4.47E-05
Tritiom
H-3 (e, 1.06E2G0 RBEEL L1ZE<00 L. 1HE S0
Gross Alpha
oy Nuclices Found Copies NUE-GO 0.00E 00 G <00 3006 -0

I Not Detecred, Nuclide is Nat Reported,  Zerces in this table indicates that no radicactivity was present st detectable levels,
Ses Table 2-6 for typical minimur detecteble concentrations.
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Table 2-28

Hatch

Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases

Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Rucdlides Released Unit AST Quarter IR0 Quarter 3IRD Quarter ATH Quarter
Flssion Guses
Hes Hudlides, Found Cishas 0.O3EH0 0.00E +00 00, O 0 .00 « 30
Iodives
Hi Buclioes Foured Cretes QOOE+00 000E-00 0L.03E 00 0.00€ <00
Paiticulates
By Muclides Found Clehss 01.00E-00 CLDGE «00 DAOE-OD £.04E <00
Trithum
K Huclides Fowet i (LOQE0 0.0OE-Q0 BIAE-OL O -0
Gross Alphs
Mo Huclices Found Cuesas, 0.00E-+40 OO0 +4K: O LE 00 R U

IF Not Dietected, Nudlide is Not Reported,  Zeroes in this table indicates that no radiosctivity was present at detectsble levels.

Ses Table 2-6 for typicsd minimum detectable concentrations,
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Tahle 2-2C

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nucdlides Released Unit 18T Quarter 2ND Quarter IRD Quarters ATH Quarter
Ayt Curlss OOGE+DD 5BJE-GL 5.E4E-01 O.00E 400
Ki-B5M Carles 1 AGE+ (61 1ARE+IH] 1. 2BE+{3) 2 14E400
¥i-87 Laries 2 TIELY 4 48E 400 5.7DE+G) 575E+D0
%133 Cauries 4 HE+00 LBLE4E 1.22E+85 QOE+O
¥e-135M e 1848 +05} 7 OHE+H] 5.I5E+00 AISE+00
¥e- 135 Raifdes GITE+ 3 BEE +0G 5 5TE+E0 5. +0
Xe-138 Cartes SAFESTD B.I2TE4+00 2IBE+01 2TTEARY
Total For Period Cuties 21SE+1 2.B4E+D4 4.326+01 4.54E+01
Todines

EREN Ciisies 3B4E-04 41564 ZOBE-04 2ILE-4
132 Cues §.158-4 2.4 A HTE-B4 325604

Tobsl For Period Curies 2.59E-04 6.B9E-04 7.756-04 5.56E-04

IF ot Detected, Nudlide is Not Reported,  Zeroes in ovis table indicetes that no sedicactivity was present ot detectable levels,
See Table 2-6 for typicel minimum detectable concentrations.
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Table 2-2C

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE HEPORT - 2010
Gaseous Effluents - Elevated Level Releasas
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode
Nudlides Released Unit 15T Quarter 2ND Quiarter IR0 Quarter ATH Quarter
Particulates
M- 54 Clighes, 4 XzE-07 OEEE ~ O {1000 - 00 GIKE 00
Cor58 Cushes, 0.03E-00 QEOE + 00 {3.00F <00 502808
Corsh Creies Lase-a? NIDE<0D £ DEE +003 L22E07
S8 Chirtes, 3ATE-O5 5,24E-0% BIATERS 5. 25805
S0 Curhes 329608 9.55804 Y 4LE-DH 434807
%137 Crphas 109807 LETED? 28YELT LHE-G7
B~ 140 Chebes 1ASE-05 A00E05 SUE-DS 3E5E05
131 Cnirtess, 153807 L2708 §.0E 00 5.1BE~-E3
Total For Period Curles 5.21E-05 B.58E-05 1.35E-04 B.95€-05
Tritham
H-3 Cutes, 1.69E=<40 1A2E 00 3. 2AE O 1A8E-00
Groas Alpha ’
N Hueiides Foomns Cigiés D.O3E -1 0.00E 30 £ L0E <00 0.00E 08

IF Mot Detacted, Neuclide is Mot Reported,  Zeroes in v table indicstes that no radicacthity was present at detectsble levels.
Sew Table 2-6 for typicel minimum detectable concentrations.
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Table 2-2C

Hatch Nuclear Plant
RADICACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Elevated Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Nudides Released Unit ST Guarter IR0 Chisrtes IRD Quarter ATH Quarter
Figsion Gases
Ho Muclisias Foure Cisdes 0.0 4400 0.E00 003 00 0.DGE «
Todines
Moy HucTihes Fourdd Crahes 0.03E+00 (LIE -0 (L.OGE +40 0L.GOE <30
Particulstes
Ko Ruacticsas Found Crhes 0.03€ +4H) QDO (0 DLOE 00 DLLGE -0
Teitivm
Ko Nucliches Fourdd Curies DODESQ0 ORI =06 D.IE 0N T3 00E <00
Gross Alpha
N Misclices Fowad Crirles 0.(XJE+G0 OURIE <0 LB T TR

1f ot Detected, Nuclide is Not Reported,  Zecoes in this table indicates that no radicactivity wes prasent at detectable lavels.

See Table 2-6 for typical minimum detectable concentrations,
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Table 2-34

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases
Unit: 1
Starting: 1-Jan-2010 Ending: 31-Dec2010

Continuous Mode
Nudides Released Unit 1ST Quarter 2ND Quarter IRD Quarter 4TH Quarter
Fusion Gases
Moy Nuocides, Found Curles S0E-+00 IR <00 GORE+] O.06E -+
Todines
131 Curies 125605 1556035 4 BAEIS 1 HIES
1133 s 1.D0E+D] 1 B7E-O% L DIE-H 1OBEAIS
Total For Period Curhes 1. 25E-08 3.42E-05 1.49E-04 4, IBE-05
Povticialates
M-S ke 2.5E-06 2L4E-06 SOCEHE 00084+
[ 2 1 e GO0+ 1. 55E-06 GO0E+{G GO0E 4
Se-B8 Cuthes 3.ITE-M 5 34E-06 4 E7E-06 IBTE-OE
Hr-B0 Capries £LAUE A0 GO0 +(05 (1.OGE+ 1KY 1.526-18
Total For Period Curkes 603E-06 7 A2E-06 4 BTE-OF 187E-06
Tritium
1 Cairies 1.75E +62 4 3LE+00 LA 3 LIE 0
Gross Apha
No Phackades, Found Ceirbesg LO0E+681 QODE+) . E 40 QHEHLG

I Not Detected, Nuclide is Mot Reported,  Zeroes in this tuble indicates that no radicactivity was present 4t detectable levels,
Ses Tabls 2-6 for typical minimure detecteble concentrations,
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Table 2-34

Hatch

Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: 1

Starting: 1-3an-2010 Ending: 31-Dec-2010

Batch Mode
Nudides Releasad Unit 15T Qursrter IRD Quaiter 3RD Quarter 4TH Quasirter
Fission Gases
s Hackoes Found Laties (LO0E +00 BEr ] QaBE+¥) BOGE 0
Tonfines
o Hookaes Found e T DOE+X] G ODE+ L.0E 0 GOGE+ {0
Pacticulabes
e Muchoes Pourdd Tairies; QA0E 40K £ RE + 0 A.OGEAL CLO0E -+
Teitium
o Muchdes Found Curiss 400+ LOGE+00 FOGE+L0 (1L.00E 405
Gross Alpha
o Rackdes Found {airies 4 O0E+10K) REL S0 AIGE+I) fLIKE +05]

1f Not Desected, Ruclide is Not Reportad, Zeroes in this teble indicstes that rio radicectivity was presert at detectable lavels,

Sem Table 2.6 for typicsl minimum detectsble concentrations.
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Table 2-38

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gasecus Effluents - Ground Level Relaases

Unit: 2

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Continuous Mode
HNudides Released Unit 15T Quarber IND Quasrter IRD Quarter ATH Quarber
Fisshon Gases
No Muchdes Foond Luries {10+ Q.006E+ (0 3R+ O.00E+L0
Iodines
1131 Curies 3.84E 1% 4. €08 7. 28E-95 FHEEOS
133 Ceirtes 3T3EA05 [N 91385 1 1_BRE-O4 L S7E-(H
Totsl For Period Curkes 7.56E-05 1.08E-04 2. 57E-04 2.ISE-04
Particulates
M54 Cairies 255E-37 I DDE+() OGE+DO JOE+ID
S-B% Catries: 9. ME-6 QEAE-06 EABE-0% L2065
-5 Curis LO0E +00 S AWE+O0 EHIEAF CLINE + [0
I-131F Cairkes 3.BBE-OT GO0E+08) LR+ 00 . TGEAY
Total For Perod Curies L.O3E-OS 9.60E-06 1.49E-05 1.23E-05
Tritium
H-1 Caries 230E+00 377E+00 83564040 7.53E400
Gross Afpha
o Huchdes Found Calrbes O.00F+ 00 (LOCE+0) SLOGE+(3] LOGE +0

¥ Mot Detected, Nuclide is Not Reported.  Zerces 'n this table indicates that no radicactivity was present 41 detectstle levels,

See Table Z-6 for vypicel minimum detectable concentrations.
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Table 2-3B

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Effluents - Ground Level Releasas
Unit: 2
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Batch Mode
Nudides Released Unit 1ST Quarier IND Quarter IRD Quarter ATH Quarter
Fisslon Gases
Mo Huchldes Fourd Cairhes QAE+0G SO0E+00 G.00E+14 GINE+
Lodlines
He Nuckdes Found Cuthes 450E+00 (LODE -+ LOBE+D] {1.O00E 403
Particulates
N Machdes Fourgd Caties LA (03 0CE+0 QO0GEH QAEHE)
Teithum
Ho Nuckdes Found Caties 9.80E+04 1O0E+ 1 D0E+08 Q008+
Grosss Alpha
e Rockies Foud Caries 4008 +00 OOE+00 JO6E+08 4008+

1F Mot Detected, Nuciide is Mot Reported, Zeroes in this table indicstes that no radicactivity was present at detect=ble Jevels.

Ses Table 2-6 for typicel minimum detectsble concentrations.
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Table 2-3C

Hatch Nudear Plant

RADIOACTIVE EFFLUENT RELEASE REPDRY - 2010
Gaseous Effluents - Ground Level Releases

Unil: Site

Starting: 1-Jan-2010  Ending: 31-Dec-2010

Continuous Mode
Nuclides Released Unit 1SY Quarter IND Quarrber IRD Quarter 4TH Quarter
Fission Gases
Ho NewBodes Fovand Curigs 008 +083 SOGE+0) {L.OGE+00 SGEE 4+
Todines
[-131 Turies 5.HE-05% 6 ISEAYE 1. 2{E-04 ©.G8E-0%
F133 Carkas 373605 T8HE-05 2 BSE-04 2 18E-64
Total For Period Curhes B.81E-05 1L.AYE-D4 4.06E-D4 JABE-D4
Particulates
M54 Carties, 3.01E-J6 ZIRE-O6 Q.00E+60 (11X
L&D Lt 200600 1.956-06 AIRE+00 (INEAD
S-B4 Curkes LAE% 1.29E-0% L 95645 L EIE-05
-9 Curles 3 (0E+00 00GE + 08 25807 LE2E-4L
L 131F Caaries 388607 AA0E+DD LINE+ 00 278E47
Total For Period Curbes LGAE-O5 1. 7OE-O5 1.97E-DS LGLE-I5
Tritlum
H-3 Caries 1.IBE+(2 BAREH 1.08E+01 1AME+
Gross Alpha
Ho Mauckes Found Sl GO0 +00 £ HEE 4K QIRE+ LE D

if Not Detected, Kudlide is Not Reported,  Zeroes in thés table Indicetes that no redicectivity was present ot detectsbie lovels,

See Table 2-6 for typical minimum detectable concentrations,
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Table 2-3C

Hatch Nudear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec- 2010

Batch Mode
Nuclides Released Uit 18T Quarber IND Quiartex IRD Quarter 4TH Quarter
Fission Gases
Ho Muckdes Foond Caries O LHGE -+ O.O0E+00 O0E+) 0.50E400
Toitinms
Ho Hacioes Found Caries O G0E -+ 0 QAOBE+00 LOBE4LD O.O0E+00
Particulates
Ho Huchiks Foond Saris AU0E4+0) QAGE 40 DADE+T) SLOLE )
Trithum
No Nuchdes Fond Capkies G408+ 4 L0E 00 QOGE [0 QOEE+DT
Gross Alpha
Mo Prackaes Found Curies ) SICE + 1) QO0E 400 (LOGEAIR] QSE I

If Not Detected, Nuclide is Not Reparted. Zeroes n this table indicetes that no radinuctivity was present a1 detertsble lewals,

See Table 2-6 for typicel minimum detectable concantrations.
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Table 2-44

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
air Doses Due to Gaseous Releases

nit: 1

Starting: 1-Jan-2010 Emding: 31-Dec-2010

Cumulative Doses Per Quarter

Typé of Radiation ODCM Lt

18T Qi 5 ODCM

INDG Oty S ODCM 3RD Gty o ODCH ATH Qtr % ODCM
{EvG Alr SO0E+ () i A RTELS 1LAYEL3 1 BYE-DS 1.29E-03 313584 A50E-03 37564 T ARE-03
Fada Al L O0E+01 [15 % 1 55605 505804 £1ZE-04 £ 12E-03 ZDIEH 2AE-03 2AE-4 1M
Cumulative Doses Per Year
Type of Hadiation GDEM Lot Uits Year to Envd Date % ODCM Rcaplor Linit
AT Al LIKIE+01) mRad A32E-08 9.32E-03 SITE BOUNDARY f Chily Az Cutn GAMIMA Adeciias
Bata A 2.EE-AL ikRad S 85E-04 2938403 BUAK THEY. ATRECHENE | Child Aany Curn Beta Airdose
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Table 2-4B

Hatch Nuclear Plant
RADIDACTIVE EFFLUENT RELEASE REPORT - 2010
Ajr Doses Due to Gaseous Releases
Unit: 2
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Camulative Doses Per Quarter

Type of Radistion ODCM Last Uity 1ST Qbr O ODCM AND Qtr S ODEM IR0 Qir % ODCM ATH Qtr % ODCM
Gamas Mr 5 E0E+ 08 lag 1.Z21E-04 244883 LASE-1M 31.29E-03 325E-0 f.508-03 3.75E-O4 2.4%E-03
Beda Air LO0E+0O1 inRxt LO7E-D LOFEL3 17804 1IZ2E03 p it 28048403 212644 2AZEGD
Cumulative Doses Per Yaar

Type of Radiation ODCM Lt Udiits Your to End Date % ODCM Rooaphor Limsit

Gaevena A L IAE 4L ireRar 9 B4E-04 G.BE-03 SITE BOUNDARY 7 Thil Az Com Gaming Ardose

Beta A FLOE -0 iR & 42818 32EH3 MAX THEY. AIRBORNE ¢ Child Az (e Beta Adrdose
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Table 2-54

Hatch Nudlear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Doses To A Member Of The Public Due To Radiociodines, Tritium, and Particulates in Gaseous Releases

Unit: 1

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Orgin ODCM Lt Dinibs 15T Qtr %% GDCM IND Qtr % DDCM IRD Qb % ODCMW ATH Qe % ODCM
Bone: FEIESOL  mRam & 42E-45 7.Z3E-04 1B 1.35E-3 1. 395 1.58€-G3 9 ABE-O5 LIGE-00
GI-4E FHROE<D  mRem 908802 1.21IE+00 3 IGE-0T 301E-02 2.29E-03 A.06E-12 1 BAE-03 ZABE-02
Kictrvisy 7508+ mRem 9.08E-32 $1.21E+00 2.26E-13 3.01E02 2E-G3 106802 1546013 ZABE-02
Lhvstt 7ROE+00  mRem B.09E-42 §.21E450 2.26E-03 3002 2.29E-4% 308802 1.54E-03 ZABE-02
Lixg TEIESH:  mRem 9.08E-42 §HEDD 235603 BOIE-02 TEBE-BE A08E-GZ 154803 ZABE-OF
Tl FROE+M:  miRem 9, 14E-02 1RE4I0 316E-03 4 21E-402 FA0EE3 % 54E-02 222803 3.97E-02
Tokal Bowdy FHROE-G  mRam 9.08E 12 $.21E+00 236843 3.01E-02 224983 3O6E-02 1 54€-03 2. 49E-02
Cusnsative Doses per Year

Oygan onCMLmE  Units Yaar to Ending Date %% ODCM Receptor Limit

Bong 1508401 fekarm AH9LE-D4 2ABLE03 FAX TND . AIRBOGRNE ¢ Chido Anis iz SoeliPart Airdose

GIL& LSBOE+GL R Q.FME-D2 5. 469E-0L FAY, TRO. AIRBORNE  Chad A Cunrt fodPar Ansose

Kidrigy LEDOE+DL i 9HE-2 6. 4ERE-01 MAX THD, AIRBUORME ? Crad Ao Cuine Eoud/Part Adrdose

Lives LEIGE+OL Rem 5. 704E-02 §.469E-01 MAX THO. AIRBORNE ¢ Chidd Ay Curns S Part Alrdose

Lung 1 500E+D1 aRean QIR §.469E-01 MAY [HD. 2ERBORNE 7 Uhdd Arr Cizr BlfPart Knlive
Thysssid LSHESIL  mRem 1.DIZE-D1 §E79E-01 PAX THD. AZRBORNE | Child Hie Coetr SextiPart Adscose

Total By LSO0ESDL e 9.7ME-02 BATOEDL  MAY INDL AIREORNE | Chid Aot Cust Sod/Fant Airgose
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Table 2-58

Hatch Nudlear Blant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses To A Member OFf The Public Due To Radiciodines, Tritium, and Particulates in Gaseous Releases

Unit: 2

Starting: 1-3an-2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Organ ODCM Lt Units 1ST Qtr % ODCM ING Qi % ODCM IRD Qtr % ODCM 4TH Qtr %% ODCM
Baoire 7 SOE 00 RS L43E-(4 LBIE.O3 LA 1.88E-03 323 430803 1 ACE-04 240803
Gl FEIE-O0  mRem 1.BJE-03 LO2E-02 LL&TE-03 ZRIELD 33EB 4 A4IE-02 35240 R B
Kiluey TSOE+00  mRem 152803 202802 1.96F-03 28202 331ED3 4A1E-02 I8E03 5.23E-02
Livey FEMESOD  mRem 1.54E-03 2O0E-02 1 SRE-13 2R3 33IE-53 4 4LE-0Q J9IE03 RAEDF
Ly FROE SO mkem 1.51E-03 02 L 86E03 2EIE-02 23EDR 441802 J4iE-03 5.21E-0F
Thgroad TR 00 mRsm 2.58E-03 3.44E-02 57843 3.89E-07 4 BIE-05 H.94E -2 5 A3 7.234E02
Fedal Bawcdy 7SOE«  mRem 1.526-03 T LeE-a2 LAYE-T2 26302 3HELS 4 45632 33205 5.IZE-GY
Cumulative Doses per Year

Qe ODCM Lint Units Year to Ending Date %% ODCM Raecephbor Limit

Bonse LEHIE+OL sreRam 7 HAIE-H 52426403 MAX THD, AIRBOENE F Childd Arvy Lase 2odiPart Alesnse

Gl 1LSMIE+OL srReany LLTLE-G2 7 1EG2 BRAY TND, AZRBORME ¢ Chid Argr Crem Jad/Part Arnse

Kidrazy FEBOELDL #Ram LT LE-B2 FARBEN2 BAOC THEY. AIRBOBRNE 7 Chad Aiyre Cuate S Part Alidoss

Liver LEDOE+OL fiREm 152 FLZEOX A THD, ATRBORNE ¢ Chn Ane Cia WxParnt Araose

Ly LSD0E+QL a:Rem 1ISE-B2 7128802 MAX TND. AIRBORNE ¢ Cludd Ay Gty SodPart Adetose

Tproid LERGE+DL Ry 1576802 1ASIE-GL AKX TRD. AIRBORME [ Child Ante Dot od/Part Alnsose

Yodal Bogy LEGOES(L MR 1.E74E-32 7 AS9E-02 MaX THRD, AIRBOENE ¢ Chilg Aty Casr BxPart Aindose
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TABLE 2-6
E. |. HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
MINIMUM DETECTABLE CONCENTRATIONS - GASEOUS SAMPLE ANALYSES
STARTING: 1-Jan-2010 ENDING: 31-Dec-2010

The values in this table represent a priori Minimum Detectable Concentration (MDC) that
are typically achieved in laboratory analyses of gaseous radwaste samples.

RADIONUCLIDE MDC UNITS
Kr-87 2.94E-08 uCi/cc
Kr-88 3.22E-08 uCi/cc
Xe-133 2.30E-08 uCi/cc
Xe-133m 7.30E-08 uCi/cc
Xe-135 8.73E-09 uCi/cc
Xe-138 1.99E-07 uCi/cc
-131 1.34E-13* uCi/cc
I-133 1.53E-13* uCi/cc
Mn-54 1.62E-13* uCi/cc
Fe-59 3.42E-13* uCi/cc
Co-58 1.30E-13* uCi/cc
Co-60 1.54E-13* uCi/cc
Zn-65 2.54E-13" uCi/cc
Mo-99 9.61E-13* uCi/cc
Cs-134 1.42E-13* uCi/cc
Cs-137 1.28E-13* uCi/cc
Ce-141 1.26E-13* uCi/cc
Ce-144 5.64E-13* uCi/cc
Sr-89 1.10E-16 uCi/cc
Sr-90 6.70E-16 uCi/ce
H-3 4.00E-07 uCilcc

* Based on an estimated sample quantity of 4.078E+07 cc’s.
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Table 2-7A

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Batch Release Summary
Unitz 1
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Gaseous Releases Units 15T Quaster INO Guarter IRD Quarter 4TH Quarter Year Tolals
1. Bumber of balch refeaces 4 a g g 0
I Tots e period for balch releases { Mimgtes ) O.0GE-(0 OLODE + {0 DG 0 .00 <00 3.00E <08
3. Maxiivesin tie period for 4 Datch nidbaase { Minubes § DLIXIE+SH0 0.03E+00 T -00 [EREY, R3¢ & B.00E-+08
4. hvesage Hme peiod for 3 batdh relese { Migubes 3 CLOKIE 0 0.00F +30 DIE 30 GLOE 00 HO0E00
5. Mirdowa e perion! B2 4 Dalch redeane { Minabas 0008430 D.EE O G.OE <0 [2 BGE 080 .D0E «0f
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Table 2-78

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Batch Release Summary
Unit: 2
Skarting: 1-Jan-2010 Ending: 31-Dec-2010

Gaseous Releases Uriits 15T Quarter IND Quaiter IRD Quarter ATH Quarter Yesr Totals
1. Baber of baton redaases a & a n o
2. Totas biase pericid for batch eelonses { Mitsates ) .0E+G0 0.00E 428 .DVE <00 4000 DIOEOD
3. Maxivmen ime period o a batch rdease { Missbes ) 0LIE+00 000 <00 .GOE 00 01006 <00 BOE 00
&, Average time perdod for 2 hatoh release { Misstess ) 0.00€+ 40 0.0 08 DIGE 00 000800 BIOE-00
5. Msihivua Dine period for 3 bateh redease { Minutes ) 00084430 0,00 400 .4 + 0 {0.00E <3 0.00E <00
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Table 2-8A

Hatch Nudear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Efffuents - Abnormal Release Sunymary
Unitz 1

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Gagesus Releases Units 1ST Quarker 2ND Quarter IRD Quarter 4TH Quarter Yoar Totak
{. Nurpber of Reteases a a a n 0
2 Toka Time For AR Redeases ¢ Minattes | 0.00€ 400 000800 BAE +00 [.D0E 0 D.IOE -+
3. Masiinusn Time For A Reease { Migsutes ) 0.0E 400 0.0 500 L0000 0 400 DIOE <D0
4. hverage Tins For A Rebase { Mintes 3 B.0MES00 [.09E + 00 D.0GE +00 [LE0E 0D IO +0f
5, Misituets Tine For A Relirse { Minartes ) 0.00E -+ 0.00E 400 CO0E+00 15108 S DOOEDD
£, ToAat activity for all resanses { Curtes ) 0.0E+00 000+ 0 .00E <00 [ IIE 4 05 0.E0E 00
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Table 2-6B

Hatch Nudear Plant
RADIOACTIVE EFFLUENT RELEASE REPDRY - 2010

Gasecus Effluents - Abnormal Release Summary
Unikz 2

Starting: 1-Jan-2010  Ending: 31-Dec-2010

Gaseons Releases Units 18T Quarter IND Quarter IRD Quarter &TH Quarter Year Totals
L. Nusmpber of Redenses g g g 0 o
2. Teda Tire For A Rdeases § Minabss 3 0.00E-Q0 D.O0E =0 GO0E <00 T0E 00 2IOE 0D
3., Masimuern Teee For A Redease { Minsites QUEE~GD DLOGE +683 DOOE+TRY DLXIE 08 &, 00E <00
4. hevage Tine Foe A Redaige { Mimtas DLKE-QO 0LOGE +00 0. DOE = BAXE <00 GI0E~0D
5. Mankrwate: T For & Relpass { Minutes ) QOKE =D CLOKIE +00 DAGE+OD G OOE -0 0.00E <D0
&. Todad activity for all redaases { Cuarless 3 QLOGE(0 0006+ 0.00E + (K G.EOE <00 [ERE U
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Table 2-8C

Hatch Hudlear Plant
RADIDACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Efffuents - Abnormal Release Summary
Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Gaseous Relenses Units 18T Quarker IND Quarter IRD Quarter ATH Quarter Year Totals
£, Wb of Resases a 1 G 0 0
7. Tonat Tine For M Relosries { Mifssites ) 0.00€590 0,006+ [ D0 400 D AE 00 §.00E +00
3. Maxitien Tine For A Relesise { Minates ) 0.00E 410 0.000E £330 DLIKIE 00 {3 DOE+ 00 B COE 00
4. fuiwage Time Fov A Release { Minites 3 0.00E+00 0.0 30 D.O0E 404 B.LHE -+ 0 £ LOE-00
5. Mkt Tinse For A Resaase { Minsstes: ) 08O +30 0.00E +30 {3,008 400 I.DOE A0 BD0E <00
5. Totad pctivity for aff rueases { Cuties ) 0.GIE 00 1IDIE <00 BE 00 {1.00E + 00 BLOEDD
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3.0

3.1

3.1.1

3.1.2

Solid Waste
Regulatory Requirements

The Process Control Program (PCP) and the ODCM requirements presented in
this section are for Unit 1 and Unit 2 and are stated in part.

Solid Radioactive Waste System
PCP Section A.3.1 Solid Radioactive Waste System control states:

The solid radwaste system shall be used in accordance with the PROCESS
CONTROL PROGRAM to provide for the SOLIDIFICATION of wet solid wastes
and for the SOLIDIFICATION and packaging of other radioactive wastes, as
required, to ensure that they meet requirements of 10 CFR Parts 20 and 71, prior
to shipment of radioactive wastes from the site.

Reporting Requirements
Technical Specification 5.6.3 requires in part:

The Radioactive Effluent Release Report covering the operation of the unit shall
be submitted in accordance with 10 CFR 50.36a. The report shall include a
summary of the quantities of radioactive liquid and gaseous effluents and solid
waste released from the unit. The material provided shall be consistent with the
objectives outlined in the ODCM and the Process Control Program and in
conformance with 10 CFR 50.36a and 10 CFR 50, Appendix I, Section IV.B.1.

PCP Section A.4.1 states in part:

The Radioactive Effluent Release Report, submitted in accordance with Technical
Specification 5.6.3, shall include a summary of the quantities of solid radwaste
released from the units as outlined 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,” Revision 1, June 1974, with data summarized on a 6
month basis following the format of Appendix B thereof.
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3.2

For each type of solid radwaste shipped offsite during the report period, the report
shall include the following information:

a.

b.

e.

f.

Container volume.

Total curie quantity (specify whether determined by measurement or
estimate).

Principal radionuclides (specify whether determined by
measurement or estimate).

Type of waste (such as spent resin, compacted dry waste,
evaporator bottoms).

Type of container (such as LSA, type A, type B, large quantity).

Solidification agent (such as cement).

Major changes to the solid radioactive waste treatment system shall be reported to
the Nuclear Regulatory Commission in the Radioactive Effluent Release Report
for the period in which the evaluation was reviewed and accepted by the PRB.

Solid Waste Data

Regulatory Guide 1.21, Table 3 is found in this report as Table 3-1.
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TABLE 3-1
E. |. HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-Jan-2010 ENDING: 30-Jun-2010
A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL {Not irradiated fuel)
1. Type of waste UNIT 6 month Est. Total
period ERROR %
a. Spent resins, filter sludges, evaporator m’ 3.65 E+01
bottoms, etc. Ci 7.35 E+01 1.00 E 01
b. Dry compressible waste, contaminated equip. m® 1.02 E+03
elc. Ci 5.72 E+01 2.00 E O1
c. Irradiated components, control rods, m°
Ci
d. Control Rod Drive Filters m®
Ci
e. Other (describe) m°
Equip. etc. Ci

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

ISOTOPE PERCENT CURIES

a.Fe-55 36.9 2.71E+01
Co-60 28.7 2.11E+01
Zn-65 4.9 3.57E+00
Mn-54 11.3 8.32E+00
Cr-51 0.3 2.28 E-01
Other 18.0 1.32E+01
b.Fe-55 62.8 3.59E+01
Co-60 15.6 8.92E+00
Mn-54 4.59 2.63E+00
Zn-65 2.13 1.22E+00
Other 14.9 8.53E+00

3. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
All waste sent to processors N/A N/A
B. IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of Transportation Destination
0 N/A N/A
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TABLE 3-1
E. |. HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-Jul-2010 ENDING: 31-Dec-2010
A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)
1. Type of waste UNIT 6 month Est. Total
period ERROR %
a. Spent resins, filter sludges, evaporator m° 4.71 E+01
bottoms, etc. Ci 6.81 E+01 1.00 E O1
b. Drycompressible waste, contaminated equip. m° 3.28 E+02
etc. Ci 1.33 E-O1 200EO1
c. lrradiated components, control rods, m° |
Ci
d. Control Rod Drive Filters m°
Ci
e. Other (describe) m°
Equip. etc. Ci

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

ISOTOPE PERCENT CURIES

a.Fe-55 33.3 2.27 E+01
Co-60 32.8 2.23 E+01
Zn-65 5.1 3.50 E+00
Mn-54 13.3 9.09 E+00
Cr-51 1.2 8.47 E-01
Other 14.2 9.66 E+00
b.Fe-55 62.8 2.06 E-02
Co-60 15.6 6.08 E-03
Mn-54 4.59 2.82 E-03
Zn-65 2.13 2.82 E-03
Other 14.9 2.00 E-02

3. Solid Waste Disposition

Number of Shipmenis Mode of Transportation Destination
All waste sent {o processors N/A N/A
B. IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of Transportation Destination
0 N/A N/A
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TABLE 3-1
E. . HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-Jan-2010 ENDING: 30-Jun-2010
TYPE CURIE PRINCIPAL BURIAL NUMBER OF VOLUME OF | TYPE SHIPMENT/ | SOLIDIFICATION
OF QUANTITY/ NUCLIDES/ CONTAINER CONTAINERS EACH CONTAINER AGENT
WASTE DETERMINED DETERMINATION DESCRIPTION | SHIPPED CONTAINER
CUBIC FEET
(FT 3)
Dewatered 73.8 Zn-65,Fe-55,C0-60 Carbon Steel 7 195 14-210 Cask N/A
Resins Mn-54 Liners * See Note {External}
Dry 57.2 Fe-55,C0-60,Mn-54 B-25/High 400 90 B-25 Boxes, Sea N/A
Active Waste Zn-65 Integrity Liner * See Note land Containers
14-210 **STC
Shipping Cask

Note: The actual type, size and number of the containers may vary from the recorded vaiues due to the use of different
containers by waste processors for final disposal of processed resin and DAW,

bl STC-Strong Tight Container

TABLE 3-1
E. I. HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-JUL-2010 ENDING:31-DEC-2010

TYPE CURIE PRINCIPAL BURIAL NUMBER OF VOLUME OF TYPE SHIPMENT/ SOLIDIFICATION
OF QUANTITY/ NUCLIDES/ CONTAINER CONTAINERS EACH CONTAINER AGENT
WASTE DETERMINED DETERMINATION DESCRIPTION SHIPPED CONTAINER

CUBIC FEET

(FT 3)
Dewatered £8.1 Zn-65,Fe-55,Co-60 Carbon Steel g 195 14-210 CASK/ NA

| Resins Mn-54 Liners * See Note {External}
Dry 1.33E-01 Fe-55,C0-80,Mn-54 B-25/High 121 80 B25 Boxes, Sea N/A
Active Waste Zn-65 Integrity Liner * See Nots iand Containars
14-210 8TC
Shipping Cask

*  Note: The actual type, size and number of the containers may vary from the recorded values due to the use of different

sized containers to ship wastes to processor.
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4.0

4.1

4.2

Doses to Members of the Public Inside the Site Boundary
Regulatory Requirements

ODCM 7.2.2.3 states in part that the Radioactive Effluent Release Report shall
also include an assessment of the radiation doses from radioactive liquid and
gaseous effluents to MEMBERS OF THE PUBLIC due to their activities inside the
SITE BOUNDARY during the report period; this assessment must be performed in
accordance with the ODCM.

Demonstration of Compliance

The locations of concern within the site boundary are the Roadside Park, the
Camping Area, the Recreation Area, and the Visitors Center. Listed in

Table 4-1 are: The distance and direction from a point midway between the
center of Unit 1 and the Unit 2 reactors, the dispersion and deposition factors for
any releases from the Main Stack (elevated) and from the reactor building
(ground level); and the estimated maximum occupancy factor for an individual and
the assumed age group of this individual.

The source term is not listed in Table 4-1 . The source term is listed in
Tables 2-2A and 2-2B, for the elevated releases. Similarly the source term is
listed in Tables 2-3A and 2-3B for the ground level releases.

The maximum doses in units of mrem accumulated by an individual MEMBER OF

THE PUBLIC due to their activities inside the site boundary during the reporting
period are presented in Table 4-1.
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Table 4-1

Hatch NMuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2010  Ending: 31-Dec-2010

Location Name:

Distanice (Kifometass):

Sactor:

Oecupancy Factor
Age Group:

Elviled Redepse
Ekevater] Hedeace
Gronsid Lewed Relesse
Geoiend Leved Redeseg

Liver
Tootal Boxty
Thyiid
Kidrery
Lung
G148

0

ROADSIDE PARK
1488400
WNW
2.29E-0%
Chitd
Noble Gas Xf73 {see/m3y 2AZE-08
Pabcuiate and Radioiogng X (sec/mdy; TITE-0R DYQ (A 21 1.296-09
Ficride (Gas K16 (5ol ) 7 BIE6
Particuiale and Radioiotine ¥ (setimdy T LOE-06 B9 (me2). 2.016-08
Uity 18T Quarter IND Quarter IRD Quarter STH Quarter
mRem LA4E-11 FATE-1L 118E-11 1.37E-L1 1.3E-10
iRem LA2E-07 4 £4E-0R b 1SE-0 5.09E-09 1.198.07
mfern LAZE-7 4 6BE-0% B HE-C8 €.09E-99 1. 49E417
mRem LOZE-07 5 35605 THER 7.34E-09 173607
mRem LA2E-07 4 £9E-0% £.15E-09 £.09E-09 119807
miRera L 2E-07 470609 £ LEE-09 £.10E-04 L9807
e 182607 4 AR08 £IAE-G £.LRIE-09 19E07
mRes LO4E-11 8.DIE-1L £.B4E-13 533612 1LO2E-10
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Tabla 4-1

Hatch Huclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Adtivities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location Name:
Distance {kiiometers):
Sector:

Oecupancy Factor:
Age Groip:

Eluated Reloage
Elevated fulapes

Ceonend Lived Ralease
Tacazud Livvsl Releige

Bone:
Livet

Tokal Boxsy
Thyrokl
Kidiwey
Lsng
44

T

CAMPING AREA
1. 27E+0
WHW

SHASE-Q3

Chviied

Hotde Gas
Parcutate and Radioetne
Raibhe: Gas
Faticudate and Rasonxiing

0 (segimd) 1IGE-08
XY [se/mIT 333608
X0 (ser/miy 7 O3E-06
¥ (setimdy B.ITE-D6

Dl (a2 2.01E-08

DAG (-21; 1.BDE-D8

Units 1ST Quarter IND (Juarter IRD Quarter ATH Quarter Year

Rar FITE-A0 1 5TE-0% 120809 70010 4 EAE-D%
mRam 2A9E-06 101807 1 336-07 1.34E-07 ¥ HE-0E
ke LAGEOR LEAE-GY 133607 13E-07 256806
#Rem 1I0E-05 118807 166E-07 1 54E-07 254606
miRem LAGE-D8 1DIE-A7 3307 13207 25506
o 7AGE-06 LB2E-07 133607 LIE-GT 2.5E-06
iR 2 ABE-05 L DAEF LAEAT 1.31E-07 2.568-06
e 7 B4E- 101 218609 7516-10 5 93E-10 42909
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Table 4-1

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location MNaive:

Distanee (Kiometers):

Sector:

Oexupancy Factar:
Age Group:

Elovated Redesss
Elayaterd fsdease
Cronarnd Lewel Reloase
Geound Livsd Relense

Liver

Testal Body
Tryrod
Kitney
Ling
Gl

S

RECREATION ARES
L.03EI0
GRE
2378402
Chied
Noble (Gas K0 ise/my 330608
Paticuale and Radondine %i0) (recfmity 1.21E-08 A (av2) 1 50ED0
Noble Gas X7G) (sex 3y BAE-06
FamicLiabe And RAgGonnne 00 (secmd ) 5.7IE06 D) (o 2). 236608
Units 15T Quaiter 2HD Quarter 3AD Quarber 4TH Quarter Year
iRk L56E-09 B.BAE 293808 1. 34E-019 147608
wikesm BASE-06 & LLEATY 523607 5. 18607 101895
miRero BASE-DS 4.01EL7 52EE07 LR i) LOIEDS
mkem BT0E-06 4 E0E-07 B.ETE-07 6.25E-07 LOHE-OS
FiRem BASE-08 4 BLE-0F 5 4E-07 5 19647 LNEDS
R BASE-DR 4.3E-7 5§ 2SE-07 5 MY 101605
inRem B ASE-D8 4.01E07 5. 23E-007 5. 18E-07 101805
ke 138809 ©.78E-08 B1BE-10 5.55E-10 1. 25E-08
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Table 41

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location Nasowe:

Distance (idlometers )

Sector:

Oerupancy Facten
Age Group:

Elevatil Baleadce
Elevaten] Relesns
G Ll Rl
Grtasndd Lewel Salasse

Livess

Tistal Bogry
Thyroid
Kidrey
Lizng

GI-44

VISITORS CENTER
B.B4E04
WS
4 57E 4
Chisd
Hobde Gas 00 (secirnd )y SUKE-G8
Particdate and Bafiokwsing ¥y {sacfendy: 4.57E-08 EW0) (ane2): 2. 2BE409
Mokde Gas Wi iserimd s LBYE-QS
Pamicudate and Hadioindw KA (secirady: L F2E-05 By (o2 5 47E-CB
Units 1ST Guarbisr IND Guarter 3RO Quarter ATH Quarter Year
mResn FIGE-11 400610 LETE-10 673611 B.97E-10)
mRem S5 IE-07 234608 303608 3.DUE-08 5 BE07
[ e] S.G1E-07 Z31E-08 3403808 3006038 &.BHE-O7
miRery SA3E-07 2H4E08 179808 Z.E61E-08 & ORE-G T
R SAET 231808 103E-08 ERLG 4 5.84E-07
RS SAE-O7 2AE-W 3.{8E-08 ZI0EA08 S.BAE-07
mRem §IHE-17 231608 100804 3.00E-08 % BE-07
mRem 537811 434610 3.8E-11 BBAE-11 S.47E-10
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5.0

Total Dose from Uranium Fuel Cycle (40 CFR 190)

5.1

5.2

6.0

7.0

7‘1

7.1.1

Regulatory Requirements

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 shall be limited to less than or equal to 25 mrems to the whole body or to
any organ, except the thyroid, which shall be limited to less than or equal to

75 mrems.

Demonstration of Compliance

No dose limits stated in ODCM Sections 2.1.3, 3.1.3, and 3.1.4 were exceeded.
Therefore, compliance with 40 CFR 190 dose limits was demonstrated in
accordance with the requirements of ODCM Section 5.1.3.

Meteorological Data

The Radioactive Effluent Release Report, to be submitted by May 1 of each year,
shall include an annual summary of hourly meteorological data collected over the
previous year. This annual summary may be either in the form of an hour-by-hour
listing of wind speed, wind direction, atmospheric stability, and precipitation (if
measured), on magnetic tape, or, in the form of joint frequency distributions of
wind speed, wind direction and atmospheric stability.

In lieu of submission with the Radioactive Effluent Release Report, the licensee
has retained this summary of required meteorological data on site in a file. It will
be provided to the NRC upon request.

Program Deviations

Inoperable Liquid or Gaseous Effluent Monitoring Instrumentation

From 5/18/10 to 6/30/10 2G11N355 Yokogawa Discharge GPM and Totalizer
Recorder was inop for greater than 30 days. CR 2010106507 was generated on

5/18/10 due to a failed surveillance. Work order 2100741101 performed repairs
and satisfied the surveillance on 6/30/2010.

Regulatory Requirements
ODCM, Chapter 7, Section 7.2.2.6.2 states that the Radioactive Effluent Release
Report shall include deviations from the liquid and gaseous effluent monitoring

instrumentation operability requirements included in Sections 2.1.1 and 3.1.1,
respectively.
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7.1.2

7.2

7.2.1

7.2.2

7.3

7.3.1

7.3.2

8.0

8.1

Description of Deviations

There were no deviations from the liquid and gaseous effluent monitoring
instrumentation operability requirements during this reporting period.

Tanks Exceeding Curie Content Limits
Regulatory Requirements
ODCM 7.2.2.6 states in part that the report shall include notifications if the

contents within any outside temporary tank, for liquids, exceed the limit of
Technical Specification 5.5.8.b.

Description of Deviations

There were no outside temporary tanks, for liquids, that exceeded the limit of
Technical Specification 5.5.8.b during this reporting period.

Effluent Sample Analysis Exceeding Minimum Detectable Concentration
(MDC)

Regulatory Requirements

ODCM 7.2.2.6 states in part that deviations from MDC(s) required in Table 3-3
shall be included in the Radioactive Effluent Release Report.

Description of Deviation

There were no deviations from MDC(s) required in Table 3-3 during this reporting
period.

Changes to the Plant Hatch Offsite Dose Calculation Manual (ODCM)
There were no changes to the ODCM in 2010.
Regulatory Requirements

Pursuant to Technical Specification 5.5.1 and ODCM Section 7.2.2.5, licensee
initiated changes shall be submitted to the NRC in the form of a complete, legible
copy of the entire ODCM as part of or concurrent with the Radioactive Effluent
Release Report for the period of the report in which any change in the ODCM was
made. Each change shall be identified by markings in the margin of the affected
pages, clearly indicating the area of the page that was changed, and shall indicate
the date (i.e., month and year) the change was implemented.
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8.2

9.0

9.1

9.2

Description of Changes

There were no changes in 2010.

Major Changes to Liquid, Gaseous, or Solid Radwaste Treatment Systems
Regulatory Requirements

The Radioactive Effluent Release Report shall include. . . . any major change to
liquid, gaseous, or solid radwaste treatment systems pursuant to ODCM
Chapter 7, Section 7.2.2.7.

Description of Major Changes

Gaseous Radwaste System

There were no major changes to the gaseous radwaste system during this
reporting period.

Solid Radwaste System

There were no major changes to the solid radwaste system during this reporting
period.

Liquid Radwaste System

There were no major changes to the Liquid Radwaste Treatment System during
this reporting period.
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Release of Radioactive RHR Service Water for 2010

The following historical information is provided to create a perspective for the release of
radioactivity during the year 2010 relative to the RHR Service Water System.

In 1996, the analysis of samples from the Unit 1 RHR "B" Loop service water (RHRSW) system
identified several radionuclides at very low concentrations. The first indication of contamination
was noted on August 8,1996 and the second indication was noted on August 23, 1996. The
total activity in the RHRSW contained within the heat exchanger, which has a volume of
approximately 4000 gallons, was respectively estimated to be about 13.7 uCi and 25.6 uCi. On
August 23,1996 repairs were made to a Ap instrument in an effort to stop the inleakage into the
service water side of the heat exchanger. To determine if the leak had been repaired, the
service water loop of the heat exchanger was decontaminated by flushing and the service water
in the loop was then resampled and analyzed. The circulating water flume has a blowdown line,
which diverts a small portion of the total circulating water to the river via the discharge structure.
This resulted in a release to an unrestricted area. Though this release was both monitored and
controlled, it was not through the normally utilized liquid radwaste system but the release to the
unrestricted area did in fact take the same release path to the river. The reguiatory
discreteness of this release is discussed in the 1996 evaluation of the release, which is
documented in the 10CFR50.59 Evaluation titled "Unit 1 RHR Service Water: Release of
Contaminated Water."

The requirements of the Radioactive Effluent Controls Program are spelled out in TS 5.5.4.

The Offsite Dose Calculation Manual (ODCM) implements this program and it conforms to the
requirements of 10CFR50.36a for the control of radioactive effluents and for maintaining the
doses as low as reasonable achievable. Compliance with TS 5.5.4 regarding liquid releases
can be assured by adhering to the requirements of ODCM sections 2.1.2, 2.1.3 and 2.1.4 which
respectively provide limits on the concentration of the radicactive material at the point of release
to an unrestricted area, the resultant dose to a member of the public from the release, and the
necessity of using the radwaste treatment system.

MWO 1-96-02845 was worked during the Unit 1 outage to repair the leaks in the U1 RHR "B"
Heat Exchanger. The RHR side of the Heat Exchanger was pressurized with helium and a
helium detector on the RHRSW side was used to look for the presence of leaks. Based on this
it was determined that one of the outermost tubes (tube 1-1) was definitely leaking. No other
tubes were identified as definite leakers; however, the eight tubes closest to tube 1-1 were
identified as possible leakers.

Integrated Technologies, Inc. performed an eddy current inspection of 245 of the tubes,
including all of the suspected leakers and surrounding tubes. This inspection also identified
tube 1-1 as a leaker. The tube breach is located next to the top support in the outlet leg. The
cause is unknown. No other leaking tubes were identified.
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The conservative decision was made to plug the leaker as well as the eight surrounding tubes.
After plugging the tubes a hydrostatic pressure test was conducted at 300 psi and the Heat
Exchanger was inspected for signs of leakage. No leakage was noted at this time. The Heat
Exchanger was deconned, closed up and placed back in service. The Chemistry Department
has sampled and monitored the activity during the operation of the Heat Exchanger.

The only radionuclide found in the RHRSW samples for 2010 was on 4/26/10 when the total
concentration released was 1.49E-8 uCi/mi. As shown in the following table, the highest
concentrations were found in 1997, when the total concentration released was 1.21E-5 uCi/ml.

Fe-59 was identified in one sample (7/18/01). Heat exchanger testing and the analysis result
indicate no new leaks to the system. The results of the samples analyzed in 2005 indicate we
are monitoring residual contamination from the 1996 leaks.

ODCM section 2.1.2 requires that the concentrations of the radioactive materials released be
limited to 10 times (10X) the concentrations specified in 10CFR20, Appendix B, Table 2,
Column 2, with the exception for dissolved or entrained noble gases whose concentration shall

be limited to 1.0E-4 uCi/ml.

The following discussion is based on a release duration of 1 minute, a release volume of
4,000 gallons, a total dilution of only 10,000 gallons, and the radionuclide concentrations from
1997. This is a very conservative estimate, since credit for the additional dilution provided by

the circulating water flume was not taken into consideration and the activity from 1997 was
higher with more radionuclides. The sum of the ratios of the concentration of each radionuclide
in the mixture to its effluent concentration limit (ECL) was 1.15. The sum of the ECL fractions
must be less than ten (<10) to ensure that the concentration limit for the mixture is not
exceeded. As can be seen, the sum is much less that ten. (10CFR20 Appendix B states that
the sum of the fractions of the nuclides divided by their effluent concentration limits (ECLs) must
be less than one. Further NRC guidance, Technical Specifications, and the ODCM allow the
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ECLs in Appendix B to be increased by a factor of 10. Mathematically this can be achieved by
dividing the nuclides by the original 10CFR 20 Appendix B ECLs and insuring that the sum of
the fractions is less than 10. The plant software performs the sum of the ECL fractions and
comparisons this way to insure compliance with 10CRF20 limits.)

ODCM section 2.1.3 requires that the annual dose to a member of the public, in unrestricted
areas, due to liquid releases from each unit be limited to 3 mrem to the total body and 10 mrem
to any organ. The dose in any quarter is lirnited to half of the annual limits. Dose calculations
were performed for this release, in accordance with ODCM section 2.4, to evaluate the doses
relative to this release. The total body dose was 6.66 E-5 mrem (2.2 E-3 % of its annual limit)
and the highest organ dose was 7.39 E-5 mrem to the GI-LLI, gastrointestinal track,

(7.4 E-4 % of its annual limit). The resultant doses are quite low and essentially do not
contribute to the quarterly and/or the annual dose limits. This provides a high degree of
assurance that the release in no way presented a threat to the health and safety of a mernber of
the public, even using the very low dilution rate. With a higher dilution value the ECL fraction
and the resultant doses are reduced further and become even less significant.

ODCM section 2.1.4 requires that the radwaste system be employed to reduce the radioactivity
in the liquid waste prior to its discharge whenever the projected dose due to the release would
exceed 0.06 mrem to the total body and 0.2 mrem to any organ. As shown in the previous
paragraph, the total body dose due to the release of the RHRSW was much less than

0.06 mrem and the maximum organ dose was much less than 0.2 mrem.

10CFR20.1302 (b)(I) requires that a licensee show compliance with the annual limit of

100 mrem to any member of the public by demonstrating that certain concentration limits of the
effluent at the point of release are not exceeded. This was addressed above in the assessment
of ODCM section 2.1.2.

10CFR20.1501 (a)(2)(ii} & (iii) requires the licensee to evaluate the concentration or quantities
of radioactive materials and the potential radiological hazard, respectively. The concentrations
and quantity of the radioactive materials in the release was evaluated by sampling and analysis
as discussed above. The potential radiological hazard was also evaluated by performance of
the dose calculations, which would be a result of the release, as discussed above in the
assessment of ODCM section 2.1.3.

This release does not constitute a Licensee Event Report (LER) based on the following.
10CFR 50.73 (A)(2)(VIIN(B) requires the licensee to report any liquid effluent release which
exceeds 20 times the applicable concentration specified in 10CFR20, Appendix B, Table 2,
column 2, at the point of entry into the receiving waters (i.e., unrestricted area). This is justified
as discussed above in the assessment of ODCM section 2.1.3; it can be seen that the
concentrations are much less that the applicable limits.

Design Criterion 64 in Appendix A to 10CFR50 requires the monitoring of effluent discharge

paths. Performance of the sampling and analysis of the RHRSW service water before its
release complied with this criterion.
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Compliance with Appendix | to 10CFR50 was assured by adherence to the applicable ODCM
sections as discussed above. Furthermore, Appendix | is the bases for one of these ODCM
sections.

40CFR190 is concemed with the annual dose to any member of the public due to releases of
radioactivity and to radiation from the uranium fuel cycle sources. This is addressed by

TS 5.5.4.j and implemented by ODCM section 5.1.2, which states that additional calculation and
reporting is required when any of the dose limits as specified in the ODCM sections 2.1.3, 3.1.3,
or 3.1.4 are exceeded by a factor of two. This requirement is not applicable for the release
based on the doses as discussed above in the assessment of ODCM section 2.1.3.

NRC Bulletin 80-10, "Contamination of Nonradioactive Systems and Resulting Potential for
Unmonitored, Uncontrolled Releases of Radioactivity to the Environment” lists four actions for
the licensee. First: identify the affected systems; the Unit 1 RHR "B" loop was identified.
Second: establish a sampling/analysis of monitoring program for the affected systems; this was
done. Third: restrict use of the system until the cause of the contamination is identified and
corrected, and the system is decontaminated. The release was the result of identifying the
leakage, implementation of corrective action and of decontaminating the system. The third
action also states, that, if it is considered necessary to continue operation of the system as
contaminated, then a 10CFR50.59 evaluation must be performed. This was done in 1996. The
fourth action calls attention to the regulations to be complied with and states that releases must
be monitored and controlled. The release of the RHR service water was sampled and
monitored (evaluated) by the sampling and analysis prior to the flush taking place; the release
was controlled in the fact that the flush was a planned evolution.

Administrative controls and sampling have been established to ensure that any future releases

would be within 10CFR20 limits, reference Lab Standing Order, SO-HPC-001-0402, and
64CH-SAM-028-0.
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Hatch Nuclear Plant
Appendix B

CARBON-14

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

As nuclear plants have improved gaseous waste processing systems and improved fuel
performance, the percentages of “principal radionuclides” in gaseous effluents have changed,
and C-14 has become a larger percentage. “Principal radionuclides” are determined based on
public dose contribution or the amount of activity discharged compared to other radionuclides of
the same effluent type. In Revision 2 (June 2009) of Regulatory Guide 1.21 (RG 1.21),
“Measuring, Evaluating, and Reporting Radioactive Material in Liquid and Gaseous Effluents
and Solid Waste,” the NRC recommended re-evaluating “principal radionuclides” and reporting
C-14 as appropriate. in 2010 Radioactive Effluent Release Reports, virtually all U. S. nuclear
power plants will report C-14 amounts released and resulting doses to the maximally exposed
member of the public.

Because C-14 is considered a hard-to-detect radionuclide which must be chemically separated
from the effluent stream before it can be measured, RG 1.21 provides the option of calculating
the C-14 source term based on power generation. The Electric Power Research Institute
(EPRI) developed an accepted methodology for calculating C-14, and published the resulis in
Technical Report 1021106 (December 2010), “Estimation of Carbon-14 in Nuclear Power Plant
Gaseous Effluents.” Evaluation of C-14 in radioactive liquid effluents is not required because
the quantity and dose contribution has been determined to be insignificant.

At Plant Hatch, the quantity of C-14 released in gaseous effluents in 2010 was estimated to be
14.16 Curies (per unit). Approximately 95% of the C-14 released is in the form of “CO, and is
incorporated into plants through photosynthesis. Ingestion dose results from this pathway. The
remaining 5% is estimated to be organic. Both the organic and inorganic forms of C-14
contribute to inhalation dose. A child is the maximally exposed individual, and bone dose is the
highest organ dose. Using the dose calculation methodology from the Hatch ODCM, the
resulting bone dose to a child located at the controlling receptor location would be 1.59E-01
mrem in a year which is 1.06% of the regulatory limit of 15 mrem per year (per unit) to any
organ due to gaseous effluents. The resulting total body dose to a child located at the
controlling receptor location would be 3.18E-02 mrem in a year which is 0.21% of the regulatory
limit of 15 mrem per year (per unit) total body dose due to gaseous effluents
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SOUTHERN NUCLEAR CPERATING CCOMPANY
FARLEY NUCLEAR PLANT UNIT NO. ONE
LICENSE NO. NPF-2
AND
FARLEY NUCLEAR PLANT UNIT NO. TWO
LICENSE NO. NPF-8

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
CALENDAR YEAR 2010



FARLEY NUCLEAR PLANT
ANNUAL RADIOACTIVE EFFLUENT
RELEASE REPORT

SECTION TITLE PAGE
1.0 LIQUID EFFLUENTS 1
1.1 Regulatory Reguirements 1
1.1.1 Concentration Limitsg 1
1.1.2 Dose Limits 1
1.2 Effluent Concentration Limit (ECL) 1
1.3 Measurements and Approximation 2

of Total Radicactivity

1.3.1 Total Radioactivity Determination 2
1.3.2 Total Error Estimation 3
1.4 Ligquid Effluents - Release Data 3
1.5 Radiological Impact Due to Liquid Releases 3
1.6 Ligquid Effluents - Batch Releases 4
1.7 Liguid Effluents - Abnormal Releases 4
2.0 GASEQOUS EFFLUENTS 26
2.1 Regulatory Requirements 26
2.1.1 Dose Rate Limits 26
2.1.2 Air Doses Due to Noble Gases in 26

Gaseous Releases
2.1.3 Doses to a Member of the Public 27

2.2 Measgsurements and Approximation 27
of Total Radicactivity

2.2.1 Sample Collection and Analysis 28



SECTION

2.2.2.1

2.2.2.2

2.2.2.3

FARLEY NUCLEAR PLANT

ANNUAL RADIOACTIVE EFFLUENT

RELEASE REPORT
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1.0 LIQUID EFFLUENTS

This section contains applicable ODCM limits for liquid effluents as
well as the quantities of radiocactive liquid effluents released during
2010. These quantities are summarized on a guarterly basis and include
any unplanned releases. A tabulation of the total body and organ doses
which were calculated in accordance with ODCM 2.4 are presented to show
conformance with the limits of ODCM 2.1.3,

1.1 Regulatory Requirements
1.1.31 Concentration Limits

Technical Specifications 5.5.4.b and 5.5.4.c state that the
concentration of radicactive material released in liquid effluents to
UNRESTRICTED AREAS (see ODCM Figure 10-1) shall be limited at all times
to ten times the concentrations specified in 10CFR20, Appendix B, Table
2, Column 2 for radionuclides other than dissolved or entrained noble
gases. For dissolved or entrained noble gases, the concentration shall
be limited to 1.0E-04 uCi/ml total activity.

1.1.2 Dose Limits

Technical Specifications 5.5.4.4 and 5.5.4.e state that the dose or dose
commitment to a MEMBER OF THE PUBLIC from radiocactive materials in
liguid effluents released, from each unit, to UNRESTRICTED AREAS

(see ODCM Figure 10-1) shall be limited:

a. During any calendar quarter to less than or equal to 1.% mrem to the
total body and to less than or equal to 5 mrem to any organ, and

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

1.2 Effluent Concentration Limit (ECL)

ECL values used in determining allowable liquid radwaste release rates
and concentrations, for principal gamma emitters, I-131, tritium, Sr-89,
Sr-90 and Fe-55, are taken from 10CFR Part 20, Appendix B, Table 2,
Column 2. A tolerance factor of up to 10 is utilized to allow
flexibility in establishing practical monitor setpoints which can
accommodate effluent releases at concentrations higher than the ECL
values stated in 10CFR20, Appendix B, Table 2, Column 2.

For dissolved or entrained noble gases in liquid radwaste, the ECL is
1.0E-04 uCi/ml total activity.

For gross alpha in ligquid radwaste, the ECL is 2.0E-09 uCi/ml.
Furthermore, for all the above radionuclides, or categories of

radicactivity, the overall ECL fraction is determined in accordance with
10CFR Part 20, Appendix B.



1.3 Measurements and Approximation of Total Radiocactivity

The radionuclides listed below are considered when evaluating liquid
effluents:

MN-54 C8-134
FE-59 C8-137
CO-58 CE-141
CC-60 CE-144
ZN-65 MO-99
SR-89 FE-55
SR-90 H-3
I-131

1.3.1 Total Radicactivity Determination

Batch Releases: Representative pre-release grab samples are obtained and
analyzed in accordance with ODCM Table 2-3. Isotopic analyses are
performed using the computerized pulse height analysis system utilizing
high resolution germanium detectors. Isotopic values thug obtained are
used for release rate calculations as specified in the ODCM. Only those
nuclides that are detected are used in the calculations. All Strontium
and Iron-55 samples are sent offsite to the Georgla Power Environmental
Laboratory for analysis. Gross beta and gross alpha determinations are
made using 2 pi gas flow proportional counters. Tritium determinations
are made using liquid scintillation techniques. Dissolved gases are
determined employing grab sampling techniques and then counting on the
pulse height analyzer.

The sample analyses results are used along with the ECL values to
determine the ECL fraction for the planned release. The ECL fraction is
then used, with the appropriate safety factors, and the expected
dilution stream flow, to calculate the maximum permissible release rate
and a liquid effluent monitor setpoint. The monitor setpoint is
calculated to assure that the limits of the ODCM are not exceeded. A
monitor reading in excess of the calculated setpoint will result in
automatic termination of the ligquid radwaste discharge.

Radionuclide concentrations, safety factors, dilution stream flow rate,
and liquid effluent radiation monitor calibration factors are used by
the computer to generate a pre-release printout. If the release is not
permissible, appropriate warnings will be displayed on the computer
screen and on the printout. If the release is permissible, it is
approved by a Chemistry Technician. The release permit is transferred
from the Chemistry Department to the Operations Department for release.
When the release is completed, the actual release data are provided to
the Chemistry Department. These release data, including release rate and
release duration, are input into the computer and a post-release
printout is generated. This printout contains the actual release rates,
radionuclide concentrations and quantities, dilution flow, and
calculated doses to an individual.



Continuous Releases: Continuous releases are analogous to batch
releases except that they are analyzed on a weekly composite basig in
accordance with ODCM Table 2-3.

Typically achieved liquid effluent sample analyses minimum detectable
concentrations are reported in Table 1-4.

1.3.2 Total Error Estimation

The maximum error associated with volume and flow measurements, based
upon plant calibration practice is estimated to be + or - 10%. The
average error associated with counting is estimated to be

less than + or - 15%.

1.4 Liquid Effluent Release Data

Summaries of all radiocactive liquid effluents released from Units 1 and
2 during 2010 are presented in accordance with Regulatory Guide 1.21
Tables 2A and 2B. Information required by Table 2A is found in this
report in Tables 1-1A, 1-1B, and 1-1C; Table 2-B information is
presented in Tables 1-2A, 1-2B, and 1-2C. Data is presented on a
quarterly basis as required by Regulatory Guide 1.21 for all four
gquarters.

1.5 Radiological Impact Due to Liguid Releases
The total body and organ doses for Units 1 and 2 are provided in the
fellowing tables in order to show conformance with the limits of ODCM

2.1.3:

Unit 1 2010 Doses to a Member of the Public due to Ligquid Releases:
Table 1-3A

Unit 2 2010 Doses to a Member of the Public due te Liguid Releases:
Table 1-3B



1.6 Liquid Effluents - Batch Releases

Batch release information for Units 1 and 2 is summarized in the
following tables:

Unit 1 2010 Liguid Effluents - Batch Release Summary: Table 1-5A

Unit 2 2010 Liquid Effluents - Batch Release Summary: Table 1-5B

1.7 Ligquid Effluents - Abnormal Releases
There were no abnormal releases during 2010.

Abnormal release information for Units 1 and 2 is summarized in the
following tables:

Unit 1 2010 Liguid Effluents - Abnormal Release Summary: Table 1-6A

Unit 2 2010 Liquid Effluents - Abnormal Release Summary: Table 1-6B



Table 1-1A

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Summation of All Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1STQuarter 2ND Quarter 3RD Quarter  4TH Quarter
A. Fission And Activation Products
1, Total Release {not including
tritium, gases, alpha) Curies 2.41E-03 5.63E-03 2.17E-03 3.42E-02
2. Average diluted concentration
during period uCi/mL 1.60E-10 3.26E-10 1.28E-10 2.79E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 2.21E+02 1.52E+02 2.21E4+02 1.95E+01
2. Average diluted Concentration
during period uCi/mL 1.46E-05 8.79E-06 1.30E-05 1.59E-06
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 5.03E-04 1.02E-04 2.03E-03 1.16E-04
2, Average diluted Concentration
during period uCi/mL 3.33E-11 5.90E-12 1.19E-10 9.45E-12
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 1.13E-05 4.04E-06 5.93E-06 3.27E-06
E: Waste Vol Release (Pre-Dilution) Liters 7.59E+-07 7.17E+07 7.22E+07 5.43E+07
F. Volume of Dilution Water Used Liters 1.50E+10 1.72E+10 1.70E+10 1.22E+10

* Applicable limits are expressed in terms of dose. See Tables 1-3A and 1-3B of this report.



Table 1-1B

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Summation of All Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
A. Fission And Activation Products
1. Total Release (not including
tritium, gases, alpha) Curies 4.37E-03 1.57E-02 1.24E-02 2.10E-02
2. Average diluted concentration
during period uCi/mL 2.61E-10 1.25E-09 7.08E-10 1.30E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 2.03E+02 3.75E+01 1.16E+02 6.44E+01
2. Average diluted Concentration
during period uCi/mL 1.21E-05 2.97E-06 6.62E-06 3.99E-06
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 5.67E-04 1.01E-04 2.23E-03 7.52E-04
2, Average diluted Concentration
during period uCi/mL 3.38E-11 8.04E-12 1.27€-10 4.66E-11
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 0.00E+00 4.91E-06 2.06E-06 6.18E-06
E: Waste Vol Release {Pre-Dilution) Liters 7.38E+07 5.47E+07 7.16E+07 6.78E+07
F. Volume of Dilution Water Used Liters 1.67E+10 1.26E+10 1.75E+10 1.61E+10

* Applicable limits are expressed in terms of dose. See Tables 1-3A and 1-3B of this report.



Table 1-1C

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Summation of All Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
A. Fission And Activation Products
1. Total Release (not including
tritium, gases, alpha) Curies 6.78E-03 2.13E-02 1.46E-02 5.52E-02
2. Average diluted concentration
during period uCi/mL 2.13E-10 7.14E-10 4.22E-10 1.94E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 4.24E+02 1.89E+02 3.37E+02 B.39E+01
2. Average diluted Concentration
during period uCi/mL 1.33E-05 6.33E-06 9.74E-06 2.95E-06
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 1.07E-03 2.03E-04 4.26E-03 8.68E-04
2. Average diluted Concentration
during period uCi/mL 3.36E-11 6.80E-12 1.23E-10 3.05E-11
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 1.13E-05 8.95E-06 7.99E-06 9.46E-06
E: Waste Vol Release (Pre-Dilution) Liters 1.50E+08 1.26E+08 1.44E+08 1.22E+08
F. Volume of Dilution Water Used Liters 3.17E+10 2.97E+10 3.45E+10 2.83E+10

* Applicable limits are expressed in terms of dose. See Tables 1-3A and 1-3B of this report.



Table 1-2A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Made

Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission & Activation Products

5r-89 Curies 7.37E-04 0.00E+00 0.00E+00 0.00E+-00

Total For Period Curies 7.37E-04 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dissolved And Entrained Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.



Table 1-2A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec~-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
Be-7 Curies 0.00E+00 0.00E+00 0.00E+00 5.37E-06
Y-88 Curies 0.00E+00 7.72E-07 0.00E+00 1.25E-06
Y-91 Curies 0.00E+00 9.58E-05 0.00E+00 0.00E+00
As-76 Curies 0.00E+00 3.20E-05 0.00E+00 0.00E+00
Br-84 Curies 1.71E-05 0.00E+00 0.00E+00 4.70E-06
Co-57 Curies 1.06E-06 0.00E+00 0.00E+00 2.45E-06
Co-58 Curies 8.55E-05 1.17E-03 3.71E-04 5.50E-03
Co-60 Curies 9.04E-04 1.11E-03 4.91E-04 1.67E-03
Cr-51 Curies 0.00E+00 3.45E-05 2.13E-05 6.86E-04
Fe-55 Curies 2.71E-04 7.92E-04 1.52E-04 3.43E-04
Fe-59 Curies 0.00E+00 3.41E-05 0.00E+00 1.06E-06
I-131 Curies 0.00E+00 0.00E+00 1.62E-07 0.00E+00
Mn-54 Curies 9.06E-06 1.44E-05 0.00E+00 2.65E-05
Nb-95 Curies 1.11E-06 1.74E-05 7.46E-06 3.58E-04
Nb-97 Curies 1.46E-06 5.31E-06 0.00E+00 0.00E+0Q0
Ni-56 Curies 0.00E+00 2.18E-05 6.70E-07 3.47E-05
Sr-89 Curies 7.30E-05 5.25E-05 0.00E+00 0.00E+00
Sr-90 Curies 5.57E-06 0.00E+00 0.00E+00 0.00E+00
Zn-65 Curies 2.21E-04 2.56E-04 1.65E-05 1.68E-04
Zr-95 Curies 0.00E+00 0.00E+00 0.00E+00 1.85E-04
Cs-137 Curies 1.41E-05 5.37E-06 4.73E-05 1.14E-05
Eu-154 Curies 0.00E+00 0.00E+00 0.00E+00 3.13E-06
Pm-149 Curies 0.00E+00 2.69E-05 0.00E+00 0.00E+00
Pr-144 Curies 0.00E+00 0.00E+00 0.00E+00 4.03E-04
Rh-105 Curies 0.00E+00 0.00E+00 4,35E-06 2.85E-04
Ru-103 Curies 0.00E+00 0.00E+00 0.00E+00 7.82E-07
Sb-122 Curies 0.00E+00 7.83E-06 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels. See Table 1-4 for typical minimum detectable
concentrations. -9 -



Table 1-2A

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Sb-124 Curies 0.00E+00 9.84E-06 0.00E+00 2.10E-05
Sh-125 Curies 6.66E-05 9.77E-05 1.31E-04 4.03E-04
Sn-113 Curies 0.00E+00 0.00E+00 0.00E+00 6.14E-06
Te-129 Curies 0.00E+00 0.00E+00 0.00E+00 9.37E-05
Ag-108M Curies 8.45E-07 1.06E-06 0.00E+00 0.00E+C0
Ag-110M Curies 0.00E+00 0.00E+00 0.00E+00 1.59E-06
Sn-117M Curies 0.00E+00 0.00E+00 4.30E-07 2.67E-06
Te-125M Curies 0.00E+00 1.85E-03 9.30E-04 2.39E-02
Te-129M Curies 0.00E+00 0.00E+00 0.00E+00 6.95E-05
Total For Period Curies 1.67E-03 5.63E-03 2.17E-03 3.42E-02
Tritium
H-3 Curies 2.21E+02 1.52E+02 2.21E+02 1.95E+01
Dissolved And Entrained Gases
Ar-41 Curies 1.41E-06 1.85E-06 0.00E+00 1.36E-06
Xe-133 Curies 4.99E-04 9.99E-05 2.02E-03 1.12E-04
Xe-135 Curies 0.00E+00 0.00E+00 1.07E-06 2.78E-06
Xe-131M Curies 0.00E+00 0.00E+00 1.58E-05 0.00E+00
Xe-133M Curies 2.63E-06 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 5.03E-04 1.02E-04 2.03E-03 1.16E-04

See Table 1-4 for typical minimum detectable concentrations.
Zeroes in this table indicates that no radioactivity was present at detectable levels.

- 10



Table 1-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission & Activation Products

Sr-89 Curies 7.06E-04 0.00E+00 0.00E+00 0.00E-+00

Total For Period Curies 7.06E-04 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dissolved And Entrained Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable ievels.
See Table 1-4 for typical minimum detectable concentrations.

- 11 -



Table 1-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
Y-88 Curies 5.41E-07 0.00E+00 0.00E+00 0.00E+00
Y-93 Curies 0.00E+00 0.00E+00 0.00E+00 2.48E-05
Y-95 Curies 0.00E+00 0.00E+00 5.42E-06 0.00E+00
As-76 Curies 0.00E+00 1.81E-06 0.00E+00 0.00E+00
Br-84 Curies 0.00E+00 4.81E-06 0.00E+00 0.00E+00
Co-58 Curies 1.24E-04 2.28E-03 5.30E-04 3.40E-03
Co-60 Curies 1.65E-03 2.72E-03 1.16E-03 1.71E-03
Cr-51 Curies 0.00E+00 5.45E-04 2.78E-06 2.33e-04
Cu-64 Curies 0.00E+00 1.26E-06 0.00E+00 0.00E+00
Fe-55 Curies 2.00E-04 2.14E-03 3.48E-04 3.48E-04
Fe-59 Curies 0.00E+00 1.04E-04 0.00E+00 0.00E+00
I-133 Curies 1.64E-06 0.00E+00 0.00E+00 2.12E-06
Mn-54 Curies 1.06E-05 9.44E-05 1.29E-05 4.11E-05
Mn-56 Curies 1.48E-06 0.00E+00 0.00E+00 0.00E+00
Na-24 Curies 1.55E-05 0.00E+00 0.00E+00 1.86E-05
Nb-95 Curies 5.48E-06 3.64E-04 3.78E-05 1.24E-04
Nb-97 Curies 2.43E-06 1.59E-06 3.44E-06 8.12E-06
Ni-56 Curies 0.00E+00 3.34E-05 4.91E-06 1.23E-05
Rb-86 Curies 0.00E+00 0.00E+Q0 0.00E+Q0 8.28E-06
Sr-89 Curies 1.90E-04 1.46E-05 0.00E+00 0.00E+00
Sr-90 Curies 9.76E-06 0.00E+00 0.00E+00 0.00E+00
Sr-92 Curies 0.00E+00 1.26E-08 0.00E+00 0.00E+00
Zn-65 Curies 5.23E-04 8.34E-04 2.01E-04 1.92E-04
Zr-95 Curies 0.00E+00 1.86E-04 1.39E-05 6.26E-05
Zr-97 Curies 0.00E+00 0.00E+00 4.97E-07 0.00E+00
Ba-140 Curies 0.00E+00 4,35E-06 0.00E+00 1.99E-05
Cd-115 Curies 0.00E+00 0.00E+00 1.22E-06 0.00E+00

See Table 1-4 for typical minimum detectable concentrations. Zeroes in this table indicates that no
radioactivity was present at detectable levels. - 12 -



Table 1-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Cs-137 Curies 1.07E-04 5.04E-05 2.43E-04 1.53E-04
Eu-154 Curies 0.00E+00 6.71E-08 0.00E+00 0.00E+00
Nd-147 Curies 0.00E+0Q0 0.00E+00 0.00E+00 2.13E-06
Pr-146 Curies 6.65E-06 0.00E+00 0.00E+00 0.00E+00
Rh-105 Curies 0.00E+00 2.08E-04 0.00E+00 1.09E-04
Rh-106 Curies 0.00E+00 0.00E+00 3.44E-06 0.00E+00
Ru-103 Curies 0.00E+00 0.00E+00 0.00E+00 4,07E-07
Ru-106 Curies 0.00E+00 0.00E+00 3.44E-06 0.00E+00
Sb-124 Curies 0.00E+00 4.75E-05 1.249E-06 1.05E-04
Sb-125 Curies 7.69E-04 7.24E-04 2.03E-03 1.42E-03
Sn-113 Curies 5.07E-07 1.48E-06 0.00E+00 1.35E-06
Tc-99M Curies 2.56E-06 0.00E+00 0.00E+00 7.26E-07
Te-127 Curies 4.09E-05 0.00E+00 0.00E+00 0.00E+00
Te-129 Curies 0.00E+00 0.00E+00 0.00E+00 2.90E-05
Te-132 Curies 0.00E+00 0.00E+00 0.00E+00 2.69E-07
Ag-108M Curies 3.90E-06 0.00E+00 4,79E-07 4.30E-06
Ag-110M Curies 0.00E+0Q0 0.00E+00 0.00E+00 2.31E-05
In-115M Curies 0.00E+00 0.00E+00 1.27E-06 0.00E-+00
Sn-117M Curies 0.00E+00 5.04E-06 3.25E-06 0.00E+00
Te-125M Curies 0.00E+0Q0 5.34E-03 7.83E-03 1.29E-02
Total For Period Curies 3.66E-03 1.57E-02 1.24E-02 2.10E-02
Tritium
H-3 Curies 2.03E+02 3.75E+01 1.16E+02 6.44E+01

See Table 1-4 for typical minimum detectable concentrations.
Zeroes in this table indicates that no radioactivity was present at detectable levels.
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Table 1-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Dissolved And Entrained Gases
Ar-41 Curies 7.63E-06 2.55E-06 0.00E+00 0.00E+00
Kr-85M Curies 4.55E-07 0.00E+00 4,49E-07 0.00E+00
Xe-133 Curies 5.49E-04 9.88E-05 2.22E-03 7.52E-04
Xe-135 Curies 1.02E-06 0.00E+00 3.82E-07 0.00E+00
Xe-135M Curies 8.41E-06 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 5.67E-04 1.01E-04 2.23E-03 7.52E-04

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission & Activation Products

Sr-89 Curies 1.44E-03 0.00E+00 0.00E-+00 0.00E+00

Total For Period Curies 1.44E-03 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dissolved And Entrained Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
Fission & Activation Products
Be-7 Curies 0.00E+00 0.00E+00 0.00E+00 5.37E-06
Y-88 Curies 5.41E-07 7.72E-07 0.00E+00 1,25E-06
Y-91 Curies 0.00E+00 9.58E-05 0.00E+00 0.00E+00
Y-93 Curies 0.00E+00 0.00E+00 0.00E+00 2.48E-05
Y-95 Curies 0.00E+00 0.00E+00 5.42E-06 0.00E+00
As-76 Curies 0.00E+00 3.38E-05 0.00E+00 0.00E+00
Br-84 Curies 1.71E-05 4.81E-06 0.00E+00 4.70E-06
Co-57 Curies 1.06E-06 0.00E+00 0.00E+00 2.45E-06
Co-58 Curies 2.09E-04 3.44E-03 9.00E-04 8.91E-03
Co-60 Curies 2.55E-03 3.83E-03 1.65E-03 3.39E-03
Cr-51 Curies 0.00E+00 5.80E-04 2.41E-05 9.20E-04
Cu-64 Curies 0.00E+00 1.26E-06 0.00E+00 0.00E+00
Fe-55 Curies 4.71E-04 2.93E-03 5.00E-04 6.91E-04
Fe-59 Curies 0.00E+00 1.38E-04 0.00E+00 1.06E-06
I-131 Curies 0.00E+00 0.00E-+00 1.62E-07 0.00E+00
1-133 Curies 1.64E-06 0.00E+00 0.00E+00 2.12E-06
Mn-54 Curies 1.97E-05 1.09E-04 1.29E-05 6.76E-05
Mn-56 Curies 1.48E-06 0.00E+00 0.00E+00 0.00E+00
Na-24 Curies 1.55E-05 0.00E+00 0.00E+00 1.86E-05
Nb-95 Curies 6.59E-06 3.81E-04 4,53E-05 4.82E-04
Nb-97 Curies 3.88E-06 6.90E-06 3.44E-06 8.12E-06
Ni-56 Curies 0.00E+00 5.52E-05 5.58E-06 4.69E-05
Rb-86 Curies 0.00E+00 0.00E+00 0.00E+00 8.28E-06
Sr-89 Curies 2.63E-04 6.72E-05 0.00E+0Q0 0.00E+00
Sr-90 Curies 1.53E-05 0.00E+00 0.00E+00 0.00E+00
Sr-92 Curies 0.00E+00 1.26E-08 0.00E+00 0.00E+00
Zn-65 Curies 7.44E-04 1.09E-03 2.18E-04 3.60E-04

See Table 1-4 for typical minimum detectable concentrations. Zeroes in this table indicates that no
radioactivity was present at detectable levels. - 16 -



Table 1-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
Zr-95 Curies 0.00E+00 1.86E-04 1.39E-05 2.48E-04
2r-97 Curies 0.00E+00 0.00E+00 4.97E-07 0.00E+00
Ba-140 Curies 0.00E+00 4.35E-06 0.00E+00 1.99E-05
Cd-115 Curies 0.00E+00 0.00E+00 1.22E-06 0.00E+00
Cs-137 Curies 1.21E-04 5.57E-05 2.90E-04 1.64E-04
Eu-154 Curies 0.00E+00 6.71E-08 0.00E+00 3.13E-06
Nd-147 Curies 0.00E+00 0.00E+00 0.00E+00 2.13E-06
Pm-149 Curies 0.00E+00 2.69E-05 0.00E+00 0.00E+00
Pr-144 Curies 0.00E+00 0.00E+00 0.00E+00 4.03E-04
Pr-146 Curies 6.65E-06 0.00E+00 0.00E+00 0.00E+00
Rh-105 Curies 0.00E+00 2.08E-04 4.35E-06 3.94E-04
Rh-106 Curies 0.00E+00 0.00E+00 3.44E-06 0.00E+00
Ru-103 Curies 0.00E+00 0.00E+00 0.00E+00 1.19E-06
Ru-106 Curies 0.00E+Q0 0.00E+00 3.44E-06 0.00E+00
Sb-122 Curies 0.00E+00 7.83E-06 0.00E+00 0.00E+00
Sh-124 Curies 0.00E+00 5.74E-05 1.24E-06 1.26E-04
Sbh-125 Curies 8.36E-04 8.21E-04 2.16E-03 1.82E-03
Sn-113 Curies 5.07e-07 1.48E-06 0.00E+00 7.49E-06
Tc-99M Curies 2.56E-06 0.00E+00 0.00E+00 7.26E-07
Te-127 Curies 4.09E-05 0.00E+00 0.00E+00 0.00E+00
Te-129 Curies 0.00E+00 0.00E+00 0.00E+00 1.23E-04
Te-132 Curies 0.00E-+00 0.00E+00 0.00E+00 2.69E-07
Ag-108M Curies 4.74E-06 1.06E-06 4.79E-07 4.30E-06
Ag-110M Curies 0.00E+00 0.00E+00 0.00E+00 2.47E-05
In-115M Cuties 0.00E-+00 0.00E+00 1.27E-06 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2C

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Sn-117M Curies 0.00E+00 5.04E-06 3.68E-06 2.67E-06
Te-125M Curies 0.00E+00 7.19E-03 8.76E-03 3.68E-02
Te-129M Curies 0.00E+00 0.00E+00 0.00E+00 6.95E-05
Total For Period Curies 5.33E-03 2.13E-02 1.46E-02 5.52E-02
Tritium
H-3 Curies 4,24E+02 1.89E+02 3.37E+02 8.39E+01
Dissolved And Entrained Gases
Ar-41 Curies 9.04E-06 4.40E-06 0.00E+00 1.36E-06
Kr-85M Curies 4.55E-07 0.00E+00 4.49E-07 0.00E+00
Xe-133 Curies 1.05E-03 1.99e-04 4,24E-03 8.64E-04
Xe-135 Curies 1.02E-06 0.00E+00 1.45E-06 2.78E-06
Xe-131M Curies 0.00E+00 0.00E+00 1.58E-05 0.00E+00
Xe-133M Curies 2.63E-06 0.00E+00 0.00E+00 0.00E+00
Xe-135M Curies 8.41E-06 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.07E-03 2.03E-04 4.26E-03 8.68E-04

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.



Table 1-3A
Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a member of the public due to Liquid Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Organ ODCM Lmt  Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM
Bone 5.00E+00 mRem 2.61E-03 5.21E-02 1.12E-03 2.25E-02 4.81E-04 9.61E-03 1.15E-02 2.30E-01
GI-Ui 5.00E+00 mRem 3.33E-03 6.67E-02 5.83E-03 1.17E-01 4.18E-03 8.36E-02 4.76E-02 9.51E-01
Kidney 5.00E+00 mRem 2.61E-03 5.23E-02 5.10E-03 1.02E-01 3.97£-03 7.94E-02 4.64E-02 0.28E-01
Liver 5.00E+Q00 mRem 2.71E-03 5.42E-02 2.50E-03 5.00E-02 2.68E-03 5.36E-02 4.56E-03 9.13E-02
Lung 5.00E+00 mRem 2.97E-03 5.94E-02 2.62E-03 5.25E-02 3.14E-03 6.28E-02 2.98E-03 5.97E-02
Thyroid 5.00E+00 mRem 2.59E-03 5.18E-02 2.18E-03 4.36E-02 2.54E-03 5.08E-02 3.67E-03 7.33E-02
Total Body 5.00E+00 mRem 2.76E-03 5.53E-02 2.19E-03 4.38E-02 2.56E-03 5.12E-02 1.98E-03 3.96E-02

Total Body 1.50E+00 mRem 2.76E-03 1.84E-01 2.19E-03 1.46E-01 2.56E-03 1.71E-01 1.98E-03 1.32E-01

Cumulative Doses per Year

Organ ODCM Lmt  Units Year to Ending Date % ODCM _ Receptor Limit

Bone 1.00E+01 mRem 1.57E-02 1.57E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
GI-LH 1.00E+01 mRem 6.09E-02 6.09E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 5.81E-02 5.81E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 1.25E-02 1.25E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 1.17E-02 1.17E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01  mRem 1.10E-02 1.10E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 1.00E+01 mRem 9.49E-03 9.49E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 9.49E-03 3.16E-01 Maximum Individua! Liquid Liquid Effluent TB Annual
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Doses to a member of the public due to Liquid Releases

Table 1-3B

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Organ ODCM Lmt  Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RDQtr 9% ODCM 4TH Qtr % ODCM
Bone 5.00E+00 mRem 2.69E-03 5.38E-02 2.88E-03 5.76E-02 2.94E-03 5.87E-02 4.28E-03 8.56E-02
GI-Lii 5.00E+00 mRem 3.46E-03 6.93E-02 1.10E-02 2.21E-01 1.23E-02 2.46E-01 1.80E-02 3.59E-01
Kidney 5.00E+00 mRem 2.29E-03 4.59E-02 9.05E-03 1.81E-01 1,15E-02 2.29E-01 1.68E-02 3.36E-01
Liver 5.00E+00 mRem 2.49E-03 4.98E-02 1.89E-03 3.79E-02 2.46E-03 4.92E-02 2.43E-03 4.86E-02
Lung 5.00E+00 mRem 6.25E-03 1.25E-01 4.63E-03 9.26E-02 9.93E-03 1.9SE-01 7.23E-03 1.456-01
Thyroid 5.00E+00 mRem 2.20E-03 4.40E-02 1.04E-03 2.07E-02 1.87€-03 3.74E-02 1.83E-03 3.66E-02
Total Body 5.00E+00 mRem 2.53E-03 5.06E-02 1.05E-03 2.10E-02 1.75E-03 3.50E-02 1.44E-03 2.89E-02
Total Body 1.50E+00 mRem 2.53E-03 1.69E-01 1.05E-03 6.99E-02 1.75E-03 1.17e-01 1.44E-03 9.63E-02
Cumulative Doses per Year

Organ ODCM Lmt Units Year to Ending Date % ODCM Receptor Limit

Bone 1.00E+01 mRem 1.28E-02 1.28E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
GI-Lk 1.00E+01 mRem 4.48E-02 4.48E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 3.96E-02 3.96E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 9.27E-03 9.27E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 2.80E-02 2.80E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01 mRem 6.94E-03 6.94E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 1.00E+01  mRem 6.77E-03 6.776-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00  mRem 6.77E-03 2.26E-01  Maximum Individual Liquid Liquid Effluent TB Annual
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TABLE 1-4
Joseph M. Farley Nuclear Plant
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
MINIMUM DETECTABLE CONCENTRATION - LIQUID SAMPLE ANALYSES

The values in this table represent a priori Minimum Detectable Concentrations (MDC) that are typically achieved
in laboratory analyses of liquid radwaste samples.

Nuclide MDC (uCi /ML)
MN-54 4.01E-08
CO-58 3.12E-08
FE-59 9.04E-08
CO-60 1.76E-08
ZN-65 1.19E-07
MO-99 2.98E-07
I-131 3.05E-08
C5-134 4.01E-08
CsS-137 3.84E-08
CE-141 4 .21E-08
CE-144 1.51E-07



Table 1-5A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Batch Release Summary

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year thals

1. Number of batch releases 79 76 92 85 332
2. Total time period for Batch releases { Minutes ) 1.00E+04 9.57E+03 1.23E+04 1.05E+04 4.24E+04
3. Maximum time period for a batch release  ( Minutes ) 1.50E+02 1.40E+02 1.93E+02 1.45E+02 1.93E+02
4, Average time period for a batch release  ( Minutes ) 1.27E+02 1.26E+02 1.34E+02 1.23E+02 1.28E+02
5. Minimum time period for a batch release  ( Minutes ) 1.05E+02 8.40E+01 1.03E+02 1.02E+02 8.40E+01
6. Average stream flow during periods

of release of liquid effluent into

a flowing stream * (CFS) 6.66E+05 2.54E+05 8.47E+04 1.16E+05 2.78E+05

Average River Flow Rate, taken at Walter F, George Lock and Dam, located 30.7 miles above Farley Nuclear Plant.
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Table 1-5B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Batch Release Summary

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter Ye@_r thals

1. Number of batch releases 109 73 95 98 375
2. Total time period for Batch releases ( Minutes ) 1.1SE+04 8.02E+03 1.05E+04 9.93E+03 4.04E+04
3. Maximum time period for a batch release ( Minutes ) 1.80E+02 1.61E+02 1.44E+02 1.31E402 1.80E+02
4. Average time period for a batch release  ( Minutes ) 1.10E+02 1.10E+02 1.10E+02 1.01E+02 1.08E+02
5. Minimum time period for a batch release  ( Minutes ) 7.80E+01 2.00E+00 9.00E+01 7.50E+01 2.00E+00
6. Average stream flow during periods

of release of liquid effluent into

a flowing stream * (CFS) 6.66E+05 2.54E+05 8.47E+04 1.16E+05 2.78E+05

Average River Flow Rate, taken at Walter F. George Lock and Dam, located 30.7 miles above Farley Nuclear Plant.
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Table 1-6A

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Abnormal Release Summary

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Liquid Releases Units i 1ST Quarter 2ND Q_uarter 3RD Quarter 4TH Quarter Year Totals
1. Number of Releases 0 0 0 0 0
2. Total Time For All Releases ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Maximum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4. Average Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5. Minimum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6. Total activity for all releases ( Curies ) 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00
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Table 1-6B

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Abnormal Release Summary

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Liquid Releases Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter Year Totals
1. Number of Releases 0 0 0 0 0
2. Total Time For All Releases { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Maximum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4. Average Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5. Minimum Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6. Total activity for all releases ( Curies ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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2.0 GASEOUS EFFLUENTS

This section contains applicable ODCM limits for gaseous effluents as well
as the quantities of radiocactive gaseous effluents released during 2010.
These quantities are summarized on a quarterly basis and include any
unplanned releases. Tabulations are provided of the offsite air doses
calculated in accordance with ODCM 3.4.2 to show conformance with the limits
of ODCM 3.1.3, and the offsite organ doses to a member of the public
calculated in accordance with ODCM 3.4.3 to show conformance with ODCM
3.1.4.

2.1 Regulatory Requirements
The requirements presented in this section are for Unit 1 and Unit 2.
2.1.1 Dose Rate Limits

The dose rates due to radicactive materials released in gaseous effluents
from the site to areas at and beyond the SITE BOUNDARY shall be limited to
the following:

a. For noble gases: Less than or equal to 500 mrem/yr. to the whole body and
less than or equal to
3000 mrem/yr. to the skin, and

b. For Iodine-131, Iodine-133,tritium and for all radionuclides in
particulate form with half-lives greater than 8 days: Less than or equal
to 1500 mrem/yr. to any organ.

2.1.2 Air Doses Due to Noble Gases in Gaseous Releases

Technical Specifications 5.5.4.e and 5.5.4.h state that the air dose due to
noble gases released in gaseous effluents, from each reactor unit, to areas
at and beyond the SITE BOUNDARY (gsee ODCM Figure 10-1} shall be limited to

the following:

a. During any calendar guarter: Less than or egual to 5 mrad for gamma
radiation and less than or equal to 10 mrad for beta radiation, and

b. During any calendar year: Less than or equal to 10 mrad for gamma
radiation and less than or egqual to 20 mrad for beta radiation.



2.1.3 Doses to a Member of the Public

Technical Specifications 5.5.4.e and 5.5.4.1 state that the dose to a MEMBER
OF THE PUBLIC from I-131, I-133, tritium, and all radionuclides in
particulate form with half-lives greater than 8 days in gaseous effluents
released, from each reactor unit, to areas at and beyond the SITE BOUNDARY
{see ODCM Figure 10-1) shall be limited to the following:

a. During any calendar guarter: Less than or equal to 7.5 mrem to any
organ, and

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

2.2 Measurements and Approximation of Total Radioactivity

The following noble gases are considered in evaluating gaseous effluentsg:

KR-87 XE-133
KR-88 XE-135
XE-133M XE-138

The following radiolodines and radicactive materials in particulate form are
specifically considered in evaluating gaseous effluents:

MN-54 MC-99

FE-59 I-131

CO-58 CS-134
CO-60 Cs5-137
ZN-65 CE-141
SR-88 CE-144
SR-90 H-3



2.2.1 Sample collection and Analysis

Periodic grab samples from plant effluent streams are analyzed by a
computerized pulse height analyzer system utilizing high resolution
germanium detectors. Samples are obtained and analyzed in accordance with
ODCM Table 3-3. Isctopic wvalues thus obtained are used for release rate
calculations as specified in ODCM 3.4.2 and ODCM 3.4.3. Only those nuclides
which are detected are used in calculations. For radiociodines and
particulates, in addition to the nuclides listed above other nuclides with
half-lives greater than 8 days which are identified are also considered.

Continuous Releases: Continuous sampling is performed on the continuous
release points (i.e. the Plant Vent Stack, Containment Purge when in
continuous mode, and the Turbine Building Vent). Particulate material is
collected by filtration. Periodically these filters are removed and analyzed
on the pulse height analyzer to identify and quantify radicactive materials
collected on the filters. Particulate filters are then analyzed for gross
alpha and strontium as recquired. All gross alpha, Sr-89 and SR-90 samples
are sent offsite to the Georgia Power Environmental Laboratory for analysis.

Batch Releases: The processing of batch type releases (from Containment when
in batch mode, or Waste Gas Decay Tanks) is analogous to continuous
releases, except that the release is not commenced until samples have been
obtained and analyzed. Containment Purge batch releases were commenced at
FNP beginning in 2006 in order to take advantage of additional decay time
for short lived radionuclides.

Typically achieved minimum detectable concentrations for gaseous effluent
sample analyses are reported in Table 2-6.

2.2.2 Total Quantities of Radiocactivity, Dose Rates, and Cumulative Doses

The methods for determining release quantities of radicactivity, dose
rates, and cumulative doses follow:



2.2.2.1 Fission and Activation Gases

The released radiocactivity is determined using sample analyses results
collected as described in section 2.2.1 and the average release flow rates
over the period represented by the collected sample.

Dose rates due to noble gases, radioiodines, tritium, and particulates are
calculated (with computer assistance). The calculated dose rates are
compared to the dose rate limits specified in ODCM 32.1.2 for noble gases,
radioiodine, tritium, and particulates. Dose rate calculation methodology is
presented in the ODCM.

Beta and gamma air doses due to noble gases are calculated for the location
in the unrestricted area with the potential for the highest exposure due to
gaseous releases. Alr doses are calculated for each release period and
cumulative totals are kept for each unit for the calendar quarter and year.
Cumulative air doses are compared to the dose limits specified in ODCM
3.1.3. The current percent of the ODCM limits are shown on the printout for
each release period. Air dose calculation methodology is presented in the
ODCM.

2.2.2.2 Radioiodine, Tritium, and Particulate Releases

Released quantities of radioiodines are determined using the weekly samples
and release flow rates for the applicable release points. Radiociodine
concentrations are determined by gamma spectroscopy.

Release gquantities of particulates are determined using the weekly (filter)
samples and release flow rates for the applicable release points. Gamma
spectroscopy is used to gquantify the concentrations of principal gamma
emitters.

After each quarter, the particulate filters from each applicable vent (plant
vent stack and containment purge) are combined, fused, and a strontium
separation is performed. Since sample flows and vent flows are almost
constant over each quarterly period the filters from each vent can be
dissolved together. Decay corrections are performed back to the middle of
the quarterly collection period. If 8r-89 or 5r-90 is not detected, MDC's
are calculated. Strontium concentrations are input into the composite file
of the computer and used for release dose rate and individual dose
calculations.

Tritium samples are obtained monthly from the Plant Vent Stack, the
Containment Purge when in batch mode, and the Turbine Building Vent (and
weekly for Containment Purge when in continuous mode) by passing the sample
stream through a cold trap or by using the bubble method. The grams of water
vapor/cubic meter is measured upstream of the cold trap in order to
alleviate the difficulties in determining water vapor collection
efficiencies. The tritium samples are analyzed onsite and the results
furnished in uCi/ml of water. The tritium concentration in water is
converted to the tritium concentration in air and this wvalue is input into
the composite file of the computer and used in release, dose rate,and
individual dose calculations.



Dose rates due to radioiodine, tritium and particulates are calculated for a
hypothetical child exposed to the inhalation pathway at the location in the
unrestricted area where the potential dose rate is expected to be the
highest. Dose rates are calculated, for each release point for each release
period, and the dose rates from each release point is compared to the dose
rate limits sgpecified in ODCM 3.1.2, allocated for each release point as
described in ODCM 3.3.2.

Doses to a Member of the Public (individual dosges) due to radioiodine,
tritium and particulates are calculated for the controlling receptor, which
is described in the ODCM. Individual doses are calculated for each release
period, and cumulative totals are kept for each unit, for the current
calendar quarter and year. Cumulative individual doses are compared to the
dose limits specified in ODCM 3.1.4. The current percent of ODCM limits are
shown on the printout for each release period.

2.2.2.3 Gross Alpha Release

The gross alpha release is computed each month by counting the particulate

filters, for each week for gross alpha activity in a proportiomal counter.

The highest concentration calculated for any of these weeks is used for the
monthly value. This value is input into the composite file of the computer

and used for release calculations.

2.2.3 Total Error Estimation

The maximum errors associated with monitor readings, sample flow, vent flow,
sample collection, monitor calibration and laboratory procedure are
collectively estimated to be:

Fission and
Activation Gases Iodine Particulates Tritium
75% 60% 50% 45%

The average error associated with counting is estimated to be:
Fission and

Activation Gases Todine Particulates Tritium
19% 28% 20% 8%



2.3 Gaseous Effluent Release Data

Regulatory Guide 1.21 Tables 1A, 1B and 1C are found in this report as
Tables 2-1A, 2-1B, 2-1C, 2-2A, 2-2B, 2-2C, 2-3A, 2-3B, and 2-3C. Data are
presented on a quarterly basis as required by Regulatory Guide 1.21.

To complete Tables 2-1A and 2-1B, the total release for each of the four
categories (fission and activation gases, radiciodines, particulates and
tritium) was divided by the number of seconds in the quarter to obtain a
release rate in uCi/second for each category. However, the percent of the
ODCM limits are not applicable because FNP has no curie limit for gaseous
releases. Applicable limits are expressed in terms of dose. Noble gases are
limited as specified in ODCM 3.1.2. The other three categories (tritium,
radiociodines, and particulates) are limited as a group as specified in ODCM
3.1.2.

Dogse rates due to noble gas releases and due to radiociodines, tritium and
particulate releases were calculated as part of the pre-release and post-
release permits. No limits were exceeded for this reporting period.

Gross alpha radicactivity is reported in Tables 2-1A, 2-1B and 2-1C as
curies released in each quarter.

Limits for cumulative beta and gamma air doses due to noble gases are
presented in Tables 2-4A and 2-4B along with the percent of ODCM limits.

Limits for cumulative doses to an individual due to radioiodines, tritium
and particulates are specified in ODCM 3.1.4. Cumulative individual doses
are presented in Tables 2-5A and 2-5B along with percent of ODCM limits.



2.4 Radiological Impact Due to Gaseous Releases

The air doses due to noble gases and doses to a Member of the Public due to
radioiodines, tritium and particulates in gaseous effluents for Units 1 and
2 are provided in the following tables in order to show conformance with the
limits of ODCM 3.1.3 and ODCM 3.1.4:

Unit 1 2010 Air Doses Due to Noble Gases in Gaseous Releases: Table 2-4A

Unit 2 2010 Air Doses Due to Noble Gases in Gaseous Releases: Table 2-4B

Unit 1 2010 Doses to a Member of the Public Due to Radioiodines, Tritium,
and Particulates in Gaseous Releases: Table 2-5A

Unit 2 2010 Doses to a Member of the Public Due to Radiciodines, Tritium,
and Particulates in Gaseous Releases: Table 2-5B

2.5 Gaseous Effluents - Batch Releases

Batch release information for Units 1 and 2 is summarized in the following
tables:

Unit 1 2010 Gaseous Effluents - Batch Release Summary: Table 2-7A
Unit 2 2010 Gaseous Effluents - Batch Release Summary: Table 2-7B
2.6 Gaseous Effluents - Abnormal Releases

There were no abnormal releases on Unit 1 or Unit 2 during 2010.

Abnormal release information for Units 1 and 2 is summarized in the
following tables:

Unit 1 2010 Gaseous Effluents - Abnormal Release Summary: Table 2-8A
Unit 2 2010 Gaseous Effluents - Abnormal Release Summary: Table 2-8B



Table 2-1A

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter

A. Fission And Activation Gases
1. Total Release Curies 6.39E+00 2.65E+01 7.43E+00 1.94E+00
2, Average Release rate for period uCi/sec 8.10E-01 3.36E+00 9.42E-01 2.46E-01
3. Percent of Applicable Limit % * * * *

B. Radioiodines
1. Total Iodine-131 Curies 1.03E-04 1.69E-05 1.10E-05 1.77E-05
2. Average Release rate for period uCi/sec 1.30E-05 2.14E-06 1.39E-06 2.25E-06
3. Percent of Applicable Limit % * * * *

C. Particulates
1. Particulates ( Half-Lives > 8 Days ) Curies 1.96E-06 1.66E-07 5.04E-09 2.72E-06
2. Average Release rate for period uCi/sec 2.4SE-07 2.11E-08 6.39E-10 3.45E-07
3. Percent of Applicable Limit % * * * *

D. Tritium
1. Total Release Curies 2.35E+01 3.15E+01 9.11E+00 2.72E+00
2. Average Release rate for period uCi/sec 2.98E+00 3.99E+00 1.16E+00 3.45E-01
3. Percent of Applicable Limit ° * * * *

E. Gross Alpha
1. Total Release Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2. Average Release rate for period uCifsec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-1B

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter

A. Fission And Activation Gases
1. Total Release Curies 1.59E+00 3.62E+00 3.13E+00 2.65E-01
2. Average Release rate for period uCi/sec 2.02E-01 4,60E-01 3.97E-01 3.36E-02
3. Percent of Applicable Limit % * * * *

B. Radiociodines
1. Total Iodine-131 Curies 0.00E+00 3.11E-08 0.00E+00 2.82E-09
2. Average Release rate for period uCi/sec 0.00E+00 3.95E-09 0.00E+00 3.58E-10
3. Percent of Applicable Limit % * * * *

C. Particulates
1. Particulates ( Half-Lives > 8 Days ) Curies 1.34E-08 9.46E-07 2.89E-08 0.00E+00
2. Average Release rate for period uCi/sec 1.70E-09 1.20E-07 3.66E-09 0.000E+00
3. Percent of Applicable Limit % * * * *

D. Tritium
1. Total Release Curies 2.56E+00 1.15E+01 2.72E+01 3.40E+00
2. Average Release rate for period glCi/sec 3.24E-01 1.45E+00 3.46E+00 4.32E-01
3. Percent of Applicable Limit ° * * * *

E. Gross Alpha
1. Total Release Curies 1.11E-08 0.00E+00 0.00E+00 0.00E+00
2. Average Release rate for period uCi/sec 1.40E-09 0.00E+00 0.00E+00 0.00E+00

*Applicable limits are expressed in terms of dose. See Tables 2-4A, 2-4B, 2-5A, 2-5B of this report.
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Table 2-1C

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter

A. Fission And Activation Gases
1. Total Release Curies 7.97E+00 3.01E+01 1.06E+01 2.21E+00
2. Average Release rate for period uCi/sec 1.01E+00 3.82E+00 1.34E+00 2.80E-01
3. Percent of Applicable Limit % * * * *

B. Radioiodines
1, Total Iodine-131 Curies 1.03E-04 1.69E-05 1.10E-05 1.77E-05
2, Average Release rate for period uCi/sec 1.30E-05 2.15E-06 1.39E-06 2.25E-06
3. Percent of Applicable Limit % * * * *

C. Particulates
1. Particulates ( Half-Lives > 8 Days ) Curies 1.98E-06 1.11E-06 3.39E-08 2.72E-06
2. Average Release rate for period uCifsec 2.51E-07 1.41E-07 4.30E-09 3.45E-07
3. Percent of Applicable Limit % * * * *

D. Tritium
1. Total Release Curies 2.61E+01 4,29E+01 3.64E+01 6.12E+00
2, Average Release rate for period gCi}sec 3.31E+00 5.44E+00 4.61E+00 7.77E-01

(1]

3. Percent of Applicable Limit * * * *

E. Gross Alpha
1. Total Release Curies 1.11E-08 0.00E+00 0.00E+00 0.00E+00
2. Average Release rate for period uCi/sec 1.40E-09 0.00E+00 0.00E+00 0.00E+00

* Applicable limits are expressed in terms of dose. See Tables 2-4A, 2-4B, 2-5A, 2-5B of this report.



Table 2-2A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode
Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter

Fission Gases

Ar-41 Curies 4.74E+00 2.26E+01 7.06E+00 1.79E+00
Xe-133 Curies 1.12E+00 3.45E-01 2.37E-01 3.28E-03
Xe-135 Curies 8.46E-02 3.59E+00 1.26E-01 2.16E-04
Total For Period Curies 5.94E+00 2.65E+01 7.43E+00 1.79E+00
Iodines
I-131 Curies 1.03E-04 1.69E-05 1.10E-Q5 1.77E-05
I-133 Curies 4.16E-04 9.45E-05 5.98E-05 1.60E-06
I-135 Curies 3.59E-04 8.22E-07 7.89E-07 0.00E+00
Total For Period Curies 8.77E-04 1.12E-04 7.16E-05 1.93E-05

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 2-6 for typical minimum detectable concentrations.
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Table 2-2A
Joseph M Fariey Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Unit 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Particulates

Be-7 Curies 6.83E-07 0.00E+00 0.00E+00 0.00E+00
Mn-54 Curies 0.00E+00 0.00E+00 0.00E+00 1.89E-08
Co-58 Curies 9.36E-07 2.79E-09 2.79E-09 6.86E-08
Co-60 Curies 3.33E-07 8.68E-10 2.24E-09 1.43E-07
Zn-65 Curies 1.42E-09 0.00E+00 0.00E+00 0.00E+00
Rb-86 Curies 0.00E+00 0.00E+00 0.00E+00 1.63E-07
Sr-89 Curies 9.51E-09 1.63E-07 0.00E+00 0.00E+00
Sr-90 Curies 0.00E+00 0.00E+00 0.00E+00 6.39E-09
Zr-95 Curies 0.00E+00 0.00E+00 0.00E+00 8.90E-07
Nb-95 Curies 0.00E+00 0.00E+00 0.00E+00 1.08E-06
Cs-137 Curies 0.00E+00 0.00E+00 0.00E+00 4.27E-08
Eu-155 Curies 0.00E+00 0.00E+00 0.00E+00 2.95E-07
Total For Period Curies 1.96E-06 1.66E-07 5.04E-09 2.71E-06
Tritium

H-3 Curies 2.17E+01 3.15E+01 9.11E+400 2.72E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 2-6 for typical minimum detectable concentrations.
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Table 2-2A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter

Nuclides Released Units

Fission Gases

Ar-41 Curies 3.29E-01 0.00E+00 4,42E-04 6.20E-02
Xe-131M Curies 0.00E+00 0.00E+00 0.00E+00 1.58E-03

Xe-133 Curies 1.07E-01 0.00E+00 0.00E+00 8.59E-02

Xe-135M Curies 0.00E+00 0.00E+00 0.00E+00 5.41E-05

Xe-135 Curies 7.58E-03 0.00E+00 1.11E-05 0.00E+00
Total For Period Curies 4,44E-01 0.00E+00 4.53E-04 1.49E-01
Iodines

I-131 Curies 0.00E+00 0.00E+00 0.00E+00 5.04E-08
Total For Period Curies 0.00E+00 0.00E+00 0.00E+00 5.04E-08
Particulates

Co-58 Curies 0.00E+00 0.00E+00 0.00E+00 7.13E-09

Co-60 Curies 0.00E+00 0.00E+00 0.00E+00 3.11E-09

Total For Period Curies 0.00E+00 0.00E+00 0.00E+00 1.02E-08
Tritium

H-3 Curies 1.81E+00 0.00E+00 0.00E+00 1.38E-03

Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.

See Table 2-6 for typical minimum detectable concentrations.



Table 2-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

Ar-41 Curies 1.12E+00 3.59E+00 2.97E+00 0.00E+00
Total For Period Curies 1.12E4+00 3.59E+00 2.97E+00 0.00E+00
Iodines

I-131 Curies 0.00E+00 7.32E-09 0.00E+00 0.00E+00
1-133 Curies 0.00E+00 2.62E-08 0.00E+00 0.00E+00
Total For Period Curies 0.00E+00 3.35E-08 0.00E+00 0.00E+00
Particulates

Cr-51 Curies 0.00E+00 1.95e-07 0.00E+00 0.00E+00
Mn-54 Curies 0.00E+00 1.03E-07 0.00E+00 0.00E+00
Fe-59 Curies 0.00E+0CO 3.66E-08 0.00E+00 0.00E+00
Co-58 Curies 0.00E+00 1.12E-07 0.00E+00 0.00E+00
Co-60 Curies 0.00E+00 1.08E-07 0.00E+00 0.00E+00
Sr-89 Curies 1.34E-08 3.90E-07 0.00E+00 0.00E+00
Sr-90 Curies 0.00E+00 1.86E-09 2.89E-08 0.00E+00
Total For Period Curies 1.34E-08 9.46E-07 2.89E-08 0.00E+00
Tritium

H-3 Curies 2.54E+00 1.15E+01 2.66E+01 1.63E+00
Gross Alpha

G-Alpha Curies 1,11E-08 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.11E-08 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes See Table 2-6 for typical minimum detectable concentrations.
in this table indicates that no radioactivity was present at detectable levels.
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Table 2-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies 4,68E-01 2.48E-04 1.65E-01 2.65E-01
Xe-133M Curies 0.00E+00 4,16E-04 0.00E+00 0.00E+00
Xe-133 Curies 1.67E-03 3.20E-02 0.00E+00 0.00E+00
Xe-135 Curies 0.00E+00 5.27E-05 0.00E+00 0.00E+00
Xe-127 Curies 0.00E+00 0.00E+00 0.00E+00 7.37E-05
Total For Period Curies 4.70E-01 3.27E-02 1.65E-01 2.65E-01
Jodines
1-131 Curies 0.00E+00 2.38E-08 0.00E+00 2.82E-09
Total For Period Curies 0.00E+00 2.38E-08 0.00E+00 2.82E-09
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 1.84E-02 0.00E+00 6.40E-01 1.77E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.

See Table 2-6 for typical minimum detectable concentrations.
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Table 2-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases

Ar-41 Curies 5.86E+00 2.62E+01 1.00E+01 1.79E+00
Xe-133 Curies 1.12E+00 3.45E-01 2.37E-01 3.28E-03
Xe-135 Curies 8.46E-02 3.59E+00 1.26E-01 2.16E-04
Total For Period Curies 7.06E4-00 3.01E+01 1.04E401 1.79E+00
Iodines

I-131 Curies 1.03E-04 1.69E-05 1.10E-05 1.77E-05
1-133 Curies 4,16E-04 9.45E-05 5.98E-05 1.60E-06
1-135 Curies 3.59E-04 8.22E-07 7.89€-07 0.00E+00
Total For Period Curies 8.77E-04 1.12E-04 7.16E-05 1.93E-05

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Particulates

Be-7 Curies 6.83E-07 0.00E+00 0.00E+00 0.00E+00
Cr-51 Curies 0.00E+00 1.95E-07 0.00E+00 0.00E+00
Mn-54 Curies 0.00E+00 1.03E-07 0.00E+00 1.89E-08
Fe-59 Curies 0.00E+00 3.66E-08 0.00E+00 0.00E+00
Co-58 Curies 9.36E-07 1.15E-07 2.79E-09 6.86E-08
Co-60 Curies 3.33e-07 1.09e-07 2.24E-09 1.43E-07
Zn-65 Curies 1.42E-09 0.00E+00 0.00E+00 0.00E+00
Rb-86 Curies 0.00E+00 0.00E+00 0.00E+00 1.63E-07
Sr-89 Curies 2.29E-08 5.52E-07 0.00E+00 0.00E+00
$r-90 Curies 0.00E+00 1.86E-09 2.89E-08 6.39E-09
Zr-95 Curies 0.00E+00 0.00E+00 0.00E+00 8.90E-07
Nb-95 Curies 0.00E+00 0.00E+00 0.00E+00 1.08E-06
Cs-137 Curies 0.00E+00 0.00E+00 0.00E+00 4.27E-08
Eu-155 Curies 0.00E+00 0.00E+00 0.00E+00 2.95E-07
Total For Period Curies 1.98E-06 1.11E-06 3.39E-08 2.71E-06
Tritium

H-3 Curies 2.42E+01 4.29E+01 3.57E+01 4.35E+00
Gross Alpha

G-Alpha Curies 1.11E-08 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.11E-08 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 2-6 for typical minimum detectable concentrations.
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Table 2-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

Ar-41 Curies 7.97E-01 2.48E-04 1.65E-01 3.27E-01
Xe-131M Curies 0.00E+00 0.00E+00 0.00E+00 1.58E-03
Xe-133M Curies 0.00E+00 4.16E-04 0.00E+00 0.00E+00
Xe-133 Curies 1.09E-01 3.20E-02 0.00E+00 8.59E-02
Xe-135M Curies 0.00E+00 0.00E+00 0.00E+00 5.41E-05
Xe-135 Curies 7.58E-03 5.27E-05 1.11E-05 0.00E+00
Xe-127 Curies 0.00E+00 0.00E+00 0.00E+00 7.37E-05
Total For Period Curies 9.13E-01 3.27E-02 1.65E-01 4.15E-01
Iodines

I-131 Curies 0.00E+00 2.38E-08 0.00E+00 5.32E-08
Total For Period Curies 0.00E+00 2.38E-08 0.00E+00 5.32E-08
Particulates

Co-58 Curies 0.00E+00 0.00E+00 0.00E+00 7.13E-09
Co-60 Curies 0.00E+00 0.00E+00 0.00E+00 3.11E-09
Total For Period Curies 0.00E+00 0.00E+00 0.00E+00 1.02E-08
Tritium

H-3 Curies 1.83E+00 0.00E+00 6.40E-01 1.77E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.



Table 2-3A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-3A

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
JTodines
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
Tritium
No Nuclides Found Curies 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-3B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-3B

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
No Nuclides Found Curies 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00
Iodines
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-3C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

No Nuclides Found Curies 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00
Particulates

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-3C

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1STQuarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

See Table 2-6 for typical minimum detectable concentrations. If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that
no radioactivity was present at detectable levels.
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Table 2-4A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Air Doses Due to Gaseous Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Type of Radiation ODCMLmt Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM

Gamma Air 5.00E+00 mRad 1.64E-03 3.27E-02 7.44E-03 1.49E-01 2.26E-03 4.52E-02 5.91E-04 1.18E-02
Beta Air 1.00E+01 mRad 6.21E-04 6.21E-03 2.85E-03 2.85E-02 8.13E-04 8.13E-03 2.11E-04 2.11E-03

Cumuiative Doses Per Year

Type of Radiation ODCM Lmt Units Year to End Date % ODCM Receptor

Limit
Gamma Air 1.00E+01 mRad 1.19E-02 1.19E-01  Site Boundary SSE Mixed Mode R Air Dose Gamma Annual
Beta Air 2.00E+01 mRad 4.50E-03 2.25E-02  Site Boundary SSE Mixed Mode R Air Dose Beta Annual



Table 2-4B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Air Doses Due to Gaseous Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Type of Radiation ODCMLmt Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM

Gamma Air 5.00E+00 mRad 5.06E-04 1.01E-02 1.14E-03 2.29E-02 9.98E-04 2.00E-02 8.45E-05 1.69E-03
Beta Air 1.00E+01 mRad 1.78E-04 1.78E-03 4.05E-04 4.05E-03 3.52E-04 3.52E-03 2.98E-05 2.98E-04

Cumulative Doses Per Year

Type of Radiation ODCMLmt  Units Year to End Date % ODCM Receptor Limit
Gamma Air 1.00E+01 mRad 2.73E-03 2.73E-02  Site Boundary SSE Mixed Mode R Air Dose Gamma Annual
Beta Air 2.00E+01 mRad 9.65E-04 4.82E-03  Site Boundary SSE Mixed Mode R Air Dose Beta Annual



Table 2-5A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Doses To A Member Of The Public Due To Radioiodines, Tritium, and Particulates in Gaseous Releases
Unit: 1

Cumulative Doses Per Quarter
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Organ ODCM Lmt Units 1ST Qtr % ODCM 2NDQtr % ODCM 3RDQtr 9% ODCM 4TH Qtr % ODCM
Bone 7.50E+00 mRem 9.80E-06 1.31E-04 2.98E-06 3.97E-05 8.19E-07 1.09€-05 5.45E-06 7.26E-05
GI-Lli 7.50E+00 mRem 3.01E-03 4.02E-02 2.58E-03 3.45E-02 5.00E-04 6.67E-03 3.06E-04 4.08E-03
Kidney 7.50E+00 mRem 3.02E-03 4.03E-02 2.59E-03 3.45E-02 5.02E-04 6.69E-03 3.06E-04 4.08E-03
Liver 7.50E+00 mRem 3.02E-03 4.03E-02 2.58E-03 3.45E-02 5.01E-04 6.68E-03 3.06E-04 4.07E-03
Lung 7.50E+00 mRem 3.01E-03 4.02E-02 2.58E-03 3.45E-02 5.00E-04 6.67E-03 3.04E-04 4.06E-03
Thyroid 7.50E+00 mRem 5.02E-03 6.70E-02 2.92E-03 3.90E-02 7.20E-04 9.61E-03 6.25E-04 8.33E-03
Total Body 7.50E+00 mRem 3.02E-03 4.02E-02 2.58E-03 3.45E-02 5.01E-04 6.68E-03 3.06E-04 4.07E-03
‘Cumulative Doses per Year

Organ ODCM Lmt  Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01 mRem 1.904E-05 1.270E-04 Gas Controlling Receptor Todine/Part Dose Annual
GI-LH 1.500E+01 mRem 6.404E-03 4,269E-02 Gas Controlling Receptor Todine/Part Dose Annual
Kidney 1.500E+01 mRem 6.416E-03 4.277E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Liver 1.500E+01 mRem 6.411E-03 4,274E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Lung 1.500E+01 mRem 6.401E-03 4.267E-02 Gas Controlling Receptor Todine/Part Dose Annual
Thyroid 1.500E+01 mRem 9.293E-03 6.195E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Total Body 1.500E+01 mRem 6.407E-03 4.271E-02 Gas Controlling Receptor Todine/Part Dose Annual



Table 2-5B
Joseph M Fariey Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Doses To A Member Of The Public Due To Radioiodines, Tritium, and Particulates in Gaseous Releases
Unit: 2

Cumulative Doses Per Quarter

Organ ODCM Lmt Units 1ST Qtr % ODCM 2ND Qtr 9% ODCM 3RDQtr % ODCM 4TH Qtr % ODCM
Bone 7.50E+00 mRem 1.63E-07 2.17E-06 6.37E-06 8.49E-05 1.21E-05 1.61E-04 1.69E-10 2.26E-09
GI-LK 7.50E+00 mRem 3.43E-04 4.58E-03 9.33E-04 1.24E-02 3.036-03 4.04E-02 4.66E-04 6.21E-03
Kidney 7.50E+00 mRem 3.43E-04 4.58E-03 9.33E-04 1.24E-02 3.03e-03 4.04E-02 4.66E-04 6.21E-03
Liver 7.50E+00 mRem 3.43E-04 4,58E-03 9.33E-04 1.24E-02 3.03e-03 4.04E-02 4.66E-04 6.21E-03
Lung 7.50E+00 mRem 3.43E-04 4.58E-03 9.33E-04 1.24E-02 3.03E-03 4.04E-02 4.66E-04 6.21E-03
Thyroid 7.50E+00 mRem 3.43E-04 4.58E-03 9.34E-04 1.24E-02 3.03e-03 4.04E-02 4.66E-04 6.21E-03
Total Body 7.50E+00 mRem 3.43E-04 4,58E-03 9.34E-04 1.24E-02 3.03E-03 4.04E-02 4.66E-04 6.21E-03
Cumulative Doses per Year

Organ ODCM Lmt  Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01 mRem 1.862E-05 1.241E-04 Gas Controliing Receptor Iodine/Part Dose Annual
GI-Lii 1.500E+01 mRem 4.769E-03 3.180E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Kidney 1.500E+01 mRem 4,769E-03 3.179E-02 Gas Controlling Receptor lIodine/Part Dose Annual
Liver 1.500E+01 mRem 4.769E-03 3.179E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Lung 1.500E+01 mRem 4.769E-03 3.179E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Thyroid 1.500E+01 mRem 4,769E-03 3.180E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Total Body 1.500E+01 mRem 4,772E-03 3.182E-02 Gas Controlling Receptor Iodine/Part Dose Annual
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TABLE 2-6

Joseph M. Farley Nuclear Plant
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
MINIMUM DETECTABLE CONCENTRATIONS - GASEOUS EFFLUENT ANALYSES

The values in this table represent a priori Minimum Detectable Concentrations (MDC) that are typically

achieved in laboratory analyses of gaseous radwaste samples.

Nuclide

MN-54

CO-58

FE-59

Co-60

ZN-65

MO-99

CS-134

Ccg-137

CE-141

CE-144

MDC {(uCi /ML)

4.

7.

17E-14

65E-14

.53E-14

.01E-14

.40E-13

.46E-13

.17E-14

.95E-15

.28E-14

.64E-13

Nuclide

KR-87
KR~-88
XE-133
XE-133M
XE-135
XE-138
I-131

I-133

MDC (uCi /ML)

4.64E-08
7.46E-08
4.71E~-08
1.42E-07
1.58E-08
1.21E-07
5.95E-14

8.96E-14



Table 2-7A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Batch Release Summary
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of batch releases 76 0 8 18 102
2, Total time period for batch releases { Minutes ) 4.38E+03 0.00E+00 3.92E+03 2.02E+03 1.03E+04
3. Maximum time period for a batch release  ( Minutes ) 5.63E+02 0.00E+00 7.59E+02 6.84E+02 7.59E+02
4. Average time period for a batch release  ( Minutes ) 5.76E+01 0.00E+00 4.89E+02 1.12E+02 1.01E+02
5. Minimum time period for a batch release  { Minutes ) 5.00E+00 0.00E+00 2.31E+02 6.00E+00 5.00E+00



Table 2-7B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Batch Release Summary
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of batch releases 102 8 38 65 213
2. Total time period for batch releases ( Minutes ) 8.31E+03 2.73E+03 2.31E+03 3.14E+03 1.65E+04
3. Maximum time period for a batch release  ( Minutes ) 1.05E+03 4,13E+02 2.90E+02 2.68E+02 1.05E+03
4. Average time period for a batch release  ( Minutes ) 8.15E+01 3.41E+02 6.08E+01 4.83E+01 7.74E+01
5. Minimum time period for a batch release  ( Minutes ) 4.00E+00 2.67E+02 6.00E+00 2.00E+00 2.00E+00



Table 2-8A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Abnormal Release Summary
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter Year Totals
1. Number of Releases 0 0 0 0 0
2. Total Time For All Releases ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Maximum Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4, Average Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5. Minimum Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6. Total activity for all releases ( Curies ) 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00



Joseph M Farley Nuclear Plant

Table 2-8B

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Abnormal Release Summary

Unit: 2

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Gaseous Releases

1. Number of Releases

2. Total Time For All Releases

3. Maximum Time For A Release
4. Average Time For A Release
5. Minimum Time For A Release

6. Total activity for all releases

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
: 0 0 0 0 0

{ Minutes ): 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00

{ Minutes ): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

{ Minutes ): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

( Minutes ): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

(Curies) : 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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3.0 SOLID WASTE

3.1 Regulatory Reguirements

3.1.1 So0lid Radicactive Waste System

FNP-0-M-30 step B.3.1 states that the radwaste solidification system
shall be OPERABLE and used, as applicable in accordance with a
PROCESS CONTROL PROGRAM, for the SOLIDIFICATION and packaging of
radloactive wastes to ensure meeting the requirements of 10 CFR Part
20 and 10 CFR Part 71 prior to shipment of radicactive wastes from
the site.

3.1.2 Reporting Requirements

FNP-0-M-30 step B.3.1 states that the Annual Radiocactive Effluent
Release Report, submitted in accordance with Technical
Specifications 5.6.2 and 5.6.3, shall include a summary of the
quantities of solid radwaste released from the units as ocutlined in
Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting
Radioactive Material in Liquid and Gaseous Effluents and Solid
Waste,” Revision 2, June 2009, with data summarized on an annual
basis following the format of Table A-3 thereof.

3.2 Solid Waste Data

Regulatory Guide 1.21 Revision 2 Table A-3 is found in the report as
Table 3-1.



TABLE 3-1
Joseph M. Farley Nuclear Plant

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
SOLID RADIOACTIVE WASTE SHIPPED FOR PROCESSING OR DISPOSAL

Starting 01-Jan-2010

Ending 31-Dec-2010

Resins, Filters, and Volume Curies Shipped
Evaporator Bottoms

Waste Class ft° m’

A 0.00E+00 0.00E+00 0.00E+00

B 0.00E+00 0.00E+00 0.00E+0Q0

C 0.00E+00 0.00E+00 0.00E+00
ALL 0.00E+00 0.00E+00 0.00E+00
Major Nuclides for the Above Table:

Waste Class A N/A

Waste Class B N/A

Waste Class C N/A

ALL N/A

Dry Active Waste Volume Curies Shipped
Waste Class ft’ m°

A 1.87E+04 5.31E+02 3.72E-01

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

C 0.00E+00 0.00E+00 0.00E+00
ALL 1.87E+04 5.31E+02 3.72E-01

Major Nuclides for the Above Table:

Waste Class A Nb-95 27.431%
Co-60 6.889%
Be-7 1.223%

Waste Class B N/A
Waste Class C N/A

ALL Nb-95 27.431%
Co-60 6.889%

Zr-95 18.303%
Cr-51 6.008%
Sb-125 1.122%

Zr-95 18.303%
Cr-51 6.008%

Fe-55 17.517%
Ni-63 5.202%
H-3 1.078%

Fe-55 17.517%
Ni-63 5.202%

Co-58 10.116%
Zn-65 2.096%

Co-58 10.116%
Zn-65 2.096%

Be-7 1.223% Sb-125 1.122% H-3 1.078%
Irradiated Components Volume Curies Shipped
Waste Class ft° m°
A 0.00E+00 0.00E+00 0.00E+00
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+0Q0 0.00E+00
ALL 0.00E+00 0.00E+00 0.00E+00

Major Nuclides for the Above Table:

Waste Class A N/A
Waste Class B N/A
Waste Class C N/A
ALL N/A
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TABLE 3-1
Joseph M. Farley Nuclear Plant

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
SOLID RADIOACTIVE WASTE SHIPPED FOR PROCESSING OR DISPOSAL
Starting 01-Jan-2010

Ending 31-Dec-2010

{Continued)
Other Waste Volume Curies Shipped
Waste Class ft’ m’
A 2.85E+02 8.07E+00 2.40E-04
B 0.00E+00 0.00E+00 0.00E+0Q0
C 0.00E+00 0.00E+00 0.00E+00
ALL 2.85E+02 8.07E+00 2.40E-04
Major Nuclides for the Above Table:
Waste Class A H-3 99.769%
Waste Class B N/A
Waste Class C N/A
ALL H-3 99.769%
Sum of All Low-Level Volume Curies Shipped
Waste Shipped from Site
Waste Class ft’ m°
A 1.90E+04 5.39E+02 3.72E-01
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+00 0.00E+Q0
ALL 1.90E+04 5.39E+02 3.72E-01

Major Nuclides for the Above Table:

Waste Class A Nb-385 27.413%
Co-60 6.884%
Be-7 1.222%

Waste Class B N/A

Waste Class C N/A

ALL Nb-95 27.413%
Co-60 6.884%
Be-7 1.222%

Zr-95 18.281%
Cr-51 6.004%
H-3 1.142%

Zr-95 18.291%
Cr-51 6.004%
H-3 1.142%
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Fe-55 17.506%
Ni-63 5.198%
Sb-125 1.122%

Fe-55 17.506%
Ni-63 5.198%
Sb-125 1.122%

Co-58 10.109%
Zn-65 2.095%

Co-58 10.109%
Zn-65 2.095%




4.0 DOSES TO MEMBERS OF THE PUBLIC INSIDE THE SITE BOUNDARY

4.1 Regulatory Requirements

Current FNP effluent controls as established by ODCM 6.1 do not require
agssessment of the radiation doses from radicactive liquid and gaseous
effluents to MEMBERS OF THE PUBLIC due to their activities inside the SITE
BOUNDARY (ODCM Figure 10-1).

4.2 Demonstration of Compliance

However, this assessment has been performed for 2010 using the methods
described in ODCM 6.2 and is included in this section as Table 4-1.
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Table 4-1

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location Name:
Distance (kilometers):
Sector:

Occupancy Factor:
Age Group:

Ground Level Release
Ground Level Release

Mixed Mode Release
Mixed Mode Release

Visitor Center
3.06E-01

N

1,37E-03
Child

Noble Gas
Particulate and Radioiodine
Noble Gas
Particulate and Radioiodine

X/Q (sec/m3): 1.04E-04
X/Q (sec/m3): 1.04E-04
X/Q (sec/m3): 8.80E-06
X/Q (sec/m3): 8.80E-06

D/Q (m-2): 4.80E-07

D/Q (m-2): 6.20E-08

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
Bone mRem 3.23E-08 9.35E-09 2.73E-09 1.23E-08 5.67E-08
Liver mRem 1.05E-05 1.10E-05 1.11E-05 2.42E-06 3.51E-05
Total Body mRem 1.05E-05 1.10E-05 1.11E-05 2.42E-06 3.50E-05
Thyroid mRem 1.18E-05 1.13E-05 1.12E-05 2.53E-06 3.68E-05
Kidney mRem 1.05E-05 1.10E-05 1.11E-05 2.42E-06 3.51E-05
Lung mRem 1.05E-05 1.10E-05 1.11E-05 2.42E-06 3.50E-05
GI-Lli mRem 1.05E-05 1.10E-05 1.11E-05 2.42E-06 3.50E-05
NG Total Body mRem 2.27E-05 9,10E-05 3.46E-05 7.17E-06 1.55E-04
Whole Body Dose mRem 3.32E-05 1.02E-04 4.56E-05 9.59E-06 1.91E-04
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Table 4-1

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Activities Inside the Site Boundary
Unit: Site
Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location Name:

Distance (kilometers):

Sector:
Occupancy Factor:
Age Group:

Ground Level Release
Ground Level Release
Mixed Mode Release
Mixed Mode Release

Bone

Liver

Total Body
Thyroid

Kidney

Lung

GI-Lli

NG Total Body
Whole Body Dose

Service Water Pond

9.66E-01
N
7.57E-03
Child

Noble Gas

Particulate and Radioiodine

Noble Gas

Particulate and Radioiodine

X/Q (sec/m3): 4.74E-05
X/Q (sec/m3): 4.74E-05
X/Q (sec/m3): 9.75E-07
X/Q (sec/m3): 9.75E-07

D/Q (m-2): 1.31E-07

D/Q (m-2): 2.78E-08

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year

mRem 7.15E-08 2.11E-08 3.61E-09 2.92E-08 1.25-07
mRem 6.51E-06 6.77E-06 6.77E-06 1.50E-06 2.15E-05
mRem 6.50E-06 6.77E-06 6.77E-06 1.50E-06 2.15E-05
mRem 7.27E-06 6.92E-06 6.87E-06 1.57E-06 2.26E-05
mRem 6.51E-06 6.77E-06 6.77E-06 1.50E-06 2.16E-05
mRem 6.50E-06 6.77E-06 6.77E-06 1.50E-06 2.15E-05
mRem 6.50E-06 6.77E-06 6.77E-06 1.50E-06 2.156-05
mRem 1.39E-05 5.57E-05 2.12E-05 4.39E-06 9.52E-05
mRem 2.04E-05 6.25E-05 2.79E-05 5.89E-06 1.17E-04
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Table 4-1

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location Name:
Distance (kilometers):
Sector:

Occupancy Factor:
Age Group:

Ground Level Release
Ground Level Release

Mixed Mode Release
Mixed Mode Release

River Water Discharge - Air
1.64E+00

N

1.14E-02
Child

Noble Gas
Particulate and Radioiodine
Noble Gas
Particulate and Radioiodine

X/Q (sec/m3): 1.63E-05
X/Q (sec/m3): 1.63E-05
X/Q (sec/m3): 7.05E-07
X/Q (sec/m3): 7.05E-07

D/Q (m-2): 4.55E-08

D/Q (m-2): 1.39E-08

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
Bone mRem 5.48E-08 1.61E-08 3.06E-09 2.21E-08 9.61E-08
Liver mRem 7.06E-06 7.36E-06 7.37E-06 1.63E-06 2.34E-05
Total Body mRem 7.06E-06 7.36E-06 7.37E-06 1.63E-06 2.34E-05
Thyroid mRem 7.89E-06 7.53E-06 7.48E-06 1.70E-06 2.46E-05
Kidney mRem 7.06E-06 7.36E-06 7.37E-06 1.63E-06 2.34E-05
Lung mRem 7.06E-06 7.36E-06 7.37E-06 1.63E-06 2.34E-05
GI-Lli mRem 7.06E-06 7.36E-06 7.37E-06 1.63E-06 2.34E-05
NG Total Body mRem 1.51E-05 6.07E-05 2.31E-05 4.78E-06 1.04E-04
Whole Body Dose mRem 2.22E-05 6.80E-05 3.04E-05 6.40E-06 1.27E-04
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Doses to a Member of the Public Due to Activities Inside the Site Boundary

Table 4-1

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Unit: Site

Starting: 1-Jan-2010 Ending: 31-Dec-2010

Location Name:
Distance (kilometers):
Sector:

Occupancy Factor:
Age Group:

Ground Level Release
Ground Level Release

Mixed Mode Release
Mixed Mode Release

New Construction Activity
3.22E-01

S

2.28E-01
Adult

Noble Gas
Particulate and Radioiodine
Noble Gas
Particulate and Radioiodine

X/Q (sec/m3): 1.85E-04
X/Q (sec/m3): 6.66E-05
X/Q (sec/m3): 2.42E-06
X/Q (sec/m3): 2.23E-06

D/Q (m-2): 9.26E-08
D/Q (m-2): 9.26E-08
D/Q (m-2): 8.66E-09
D/Q (m-2): 8.66E-09

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
Bone mRem 1.13E-10 2.17E-07 8.32E-08 2.99e-07 5.99E-07
Liver mRem 6.65E-05 5.33E-04 5.27E-04 1.15E-04 1.24E-03
Total Body mRem 6.65E-05 5.33E-04 5.27E-04 1.15E-04 1.24E-03
Thyroid mRem 6.65E-05 5.39E-04 5.31E-04 1,19E-04 1.26E-03
Kidney mRem 6.65E-05 5.33E-04 5.27E-04 1.15E-04 1.24E-03
Lung mRem 6.65E-05 5.33E-04 5.27E-04 1.15E-04 1.24E-03
GI-Lii mRem 6.65E-05 5.33E-04 5.27E-04 1.15E-04 1.24E-03
NG Total Body mRem 0.00E+00 4,15E-03 1.58E-03 3.28E-04 6.06E-03
Whole Body Dose mRem 6.65E-05 4.68E-03 2.11E-03 4.43E-04 7.30E-03
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5.0 TOTAL DOSE FROM URANIUM FUEL CYCLE (40CFR190)
5.1 Regulatory Requirements

Technical Specification 5.5.4.j states that the dose or dose
commitment to any MEMBER OF THE PUBLIC over a calendar vyear,
due to releases of radiocactivity and to radiation from uranium
fuel cycle sources, shall be limited to less than or equal to
25 mrem to the total body or to any organ, except the thyroid,
which shall be limited to less than or equal to 75 mrem (as
stated in ODCM 5.1).

With the calculated doses from the release of radiocactive
materials in liquid or gasecus effluents exceeding twice the
limits of ODCM 2.1.3, 3.1.3, or 3.1.4, calculations shall be
made according to ODCM 5.2 methods to determine whether the
above (ODCM 5.1) limits have been exceeded (as stated in ODCM
5.1.2).

5.2 Demonstration of Compliance

Since none of the ODCM 2.1.3, 3.1.3, or 3.1.4 limits were
exceeded during 2010, no calculations were required.

6.0 METEOROLOGICAL DATA

Meteorological data are retained onsite; these data are
available to the NRC upon request. The meteorological data
include annual as well as guarterly summaries of hourly
measurements of wind speed, wind direction and atmospheric
stability in the form of joint frequency distribution tables.

7.0 PROGRAM DEVIATIONS

7.1 Inoperable Ligquid or Gaseous Effluent Monitoring
Instrumentation

7.1.1 Regulatory Requirements

ODCM 7.2.2.6 states in part that the Annual Radioactive
Effluent Release Report {(the report) shall include deviations
from the liquid and gaseous effluent monitoring
instrumentation operability

requirements included in Sections 2.1.1 and 3.1.1 of the ODCM.
The report must also include an explanation as to why the
inoperability was not corrected in a timely manner.



7.1.2 Description of Deviations

There were two effluent monitoring equipment deviations during
2010. On 12-16-09, the Unit 1 Waste Monitor Tank#2 flow
indicator was declared inoperable (CR2010100515) and was out of
service over 30 days on 1/15/2010. Per ODCM 2.1.1.2, this
instrument should have been repaired within 30 days or
explained in the Radiocactive Effluent Release Report.

On 11-26-09, the Ul service water dilution flow transmitter was
declared inoperable (CR2009115154) and was out of service over
30 days on 1/25/2010. Per ODCM 2.1.1.2, this instrument should
have been repaired within 30 days or explained in the
Radiocactive Effluent Release Report. The repair on this
transmitter is currently on hold pending required design
modifications (CR2009115239).

7.2 Bffluent Sample Analysis Exceeding Minimum Detectable
Concentration (MDC)

7.2.1 Regulatory Requirements
ODCM 7.2.2.6 gtates in part that the report shall include
deviations from the MDC requirements included in ODCM Tables
2-3 and 3-3.
7.2.2 Description of Deviations
There were no deviations during 2010.
7.3 Incorrect Compositing of Liguid or Gaseous Effluent Samples
7.3.1 Regulatory Requirements
ODCM 7.2.2.6 states in part that the report shall include

deviations from composite sampling requirements included in
ODCM Tables 2-3 and 3-3.


http:2.1.1.21

7.3.2 Description of Deviations

There were no deviations during 2010.
.0 CHANGES TO THE PLANT FARLEY ODCM
.1 Regulatory Requirements

Pursuant to Technical Specification 5.5.1.c and ODCM 7.2.2.5,
licensee initiated changes to the ODCM shall be submitted to
the Nuclear Regulatory Commission as a part of or concurrent
with the Annual Radioactive Effluent Release Report for the
period in which any changes were made. Included are changes to
the radiological environmental monitoring program sampling
locations or dose calculation locationsg or pathways, including
any changes made purguant to ODCM 4.1.2.2.2 {land use census).

.2 Description of Changes

There was one change to the ODCM during 2010. The Radiological
Environmental Monitoring Program (REMP) control sample
location for milk, 0714 - Weir Dairy, is no longer able to
provide milk samples. This location was removed from the ODCM
Table 4-4, REMP Locations, and Figure 4-3, Sampling Locations,
0-20 miles. There is no available replacement location at this
time.



9.0 MAJOR CHANGES TO LIQUID, GASEQUS, OR SOLID RADWASTE
TREATMENT SYSTEMS

9.1 Regulatory Requirements

ODCM 7.2.2.7 states in part that, as required by ODCM 2.1.5
and 3.1.6, licensee initiated MAJOR CHANGES TO RADIOACTIVE
WASTE TREATMENT SYSTEMS (ligquid and gaseous) shall be reported
te the Nuclear Regulatory Commission in the Annual Radiocactive
Effluents Release Report covering the period in which the
change was reviewed and accepted for implementation.

Process Control Program (PCP) B.5.1.2 states that licensee
initiated major changes to the solid radicactive waste
treatment system shall be reported to the Nuclear Regulatory
Commission in the Annual Radicactive Effluent Release Report
for the period in which the change was implemented. The
discussion of each change shall include the information
specified in PCP B.4.1.

9.2 Description of Major Changes

On 4-16-2010 a change to the Process Control Program, FNP-0-M-
30 Version 17 was approved by the PRB. This change updated
guidance for annual reporting of solid waste based on
Regulatory Guide 1.21, Revision 2. The change alsc included
corrections to several Technical Specification references to
reflect the appropriate gections of the current Technical
Specifications. This revision did not result in a change to
any waste forms produced at FNP.



Farley Nuclear Plant
Appendix A

CARBON-14

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

As nuclear plants have improved gaseous waste processing systems and improved fuel performance,
the percentages of “principal radionuclides” in gaseous effluents have changed, and C-14 has
become a larger percentage. “Principal radionuclides” are determined based on public dose
contribution or the amount of activity discharged compared to other radionuclides of the same
effluent type. In Revision 2 (June 2009) of Regulatory Guide 1.21 (RG 1.21), “Measuring,
Evaluating, and Reporting Radioactive Material in Liquid and Gaseous Effluents and Solid Waste,”
the NRC recommended re-evaluating “principal radionuclides” and reporting C-14 as appropriate.
In 2010 Radioactive Effluent Release Reports, virtually all U. S. nuclear power plants will report C-
14 amounts released and resulting doses to the maximally exposed member of the public.

Because C-14 is considered a hard-to-detect radionuclide which must be chemically separated from
the effluent stream before it can be measured, RG 1.21 provides the option of calculating the C-14
source term based on power generation. The Electric Power Research Institute (EPRI) developed
an accepted methodology for calculating C-14, and published the results in Technical Report
1021106 (December 2010), “Estimation of Carbon-14 in Nuclear Power Plant Gaseous Effluents.”
Evaluation of C-14 in radioactive liquid effluents is not required because the quantity and dose
contribution has been determined to be insignificant.

At Plant Farley, the quantity of C-14 released in gaseous effluents in 2010 was estimated to be 9.28
Curies (per unit). Approximately 30% of the C-14 released is in the form of 14COZ and is
incorporated into plants through photosynthesis. Ingestion dose results from this pathway. The
remaining 70% is estimated to be organic. Both the organic and inorganic forms of C-14 contribute
to inhalation dose. A child is the maximally exposed individual, and bone dose is the highest organ
dose. Using the dose calculation methodology from the Farley ODCM, the resulting bone dose to a
child located at the controlling receptor location would be 4.1 1E-01 mrem in a year which is 2.74%
of the regulatory limit of 15 mrem per year (per unit) to any organ due to gaseous effluents. The
resulting total body dose to a child located at the controlling receptor location would be 8.2 1E-02
mrem in a year which is 0.54% of the regulatory limit of 15 mrem per year (per unit) total body
dose due to gaseous effluents.
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1.0

1.1

1.1.1

1.1.2

1.2

Liquid Effluents

Regulatory Requirements
Concentration Limits

In accordance with Technical Specification 5.5.4.b, the concentration of
radioactive material released in liquid effluents to UNRESTRICTED
AREAS shall be limited at all times to ten times the concentrations
specified in 10 CFR 20, Appendix B, Table 2, Column 2 for radionuclides
other than dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 1 E-04 uCi/ml total
activity.

Dose Limits
The dose or dose commitment to a MEMBER OF THE PUBLIC from

radioactive materials in liquid effluents released, from each unit, to
UNRESTRICTED AREAS shall be limited as follows:

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

b. During any calendar year to less than or equal to 3 mrems to the

whole body and to less than or equal to 10 mrems to any organ.
Effluent Concentration Limit (ECL)

ECL values used for determining the allowable liquid radwaste release
rates and concentrations for the principal gamma emitters, 1-131, tritium,
Sr-89, Sr-90 and Fe-55 are taken from 10 CFR Part 20, Appendix B,
Table 2, Column 2. A tolerance factor of up to 10 is utilized to allow
flexibility in establishing practical monitor set points which can
accommodate effluent releases at concentrations higher than the ECL
values stated in 10 CFR 20, Appendix B, Table 2, Column 2.

For dissolved or entrained noble gases in liquid radwaste, the ECL is
1E-04 uCi/mi total activity.

For gross alpha in liquid radwaste, the ECL is 2 E-09 uCi/ml.

For all the above radionuclides or categories of radioactivity, the overall
ECL fraction is determined in accordance with 10 CFR Part 20, Appendix
B. The method utilizing the ECL fraction to determine release rates and
liquid radwaste effluent radiation monitor set points is described in
Subsection 1.3 of this report.
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1.3 Measurements and Approximations of Total Radioactivity
1.3.1 Total Radioactivity Determination

Prior to the release of any tank containing liquid radwaste, and following
the required recirculation, samples are collected and analyzed in
accordance with the Offsite Dose Calculation Manual (ODCM) Table 2-3
“Radioactive Liquid Waste Sarnpling and Analysis Program”. A sample
from each tank which is planned for release is analyzed for principal
gamma emitters, I-131, and dissolved and entrained noble gases by
gamma spectroscopy. Monthly and quarterly composites are prepared
for analysis by extracting aliquots from each sample taken from the
tanks, which are released. Liquid radwaste sample analyses are
performed as follows:

MEASUREMENT FREQUENCY METHOD

1. Gamma Isotopic Each Batch Gamma Spectroscopy
with computerized
data reduction.

2. Dissolved or entrained Each Batch Gamma Spectroscopy
noble gases with computerized
data reduction

3. Tritium Monthly Distillation and
Composite liguid scintillation
counting
4. Gross Alpha Monthly Gas flow proportional
Composite counting
5. Sr-89 & Sr-90 Quarterly Chemical separation
Composite and gas flow

proportional or
scintillation counting

6. Fe-55 Quarterly Chemical separation
Composite and liquid scintillation
counting
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1.3.1

Total Radioactivity Determination cont’d

Gamma isotopic measurements are performed using germanium detectors with
a resolution of 2.1 keV or lower. A peak search of the resulting gamma ray
spectrum is performed by the computer system. Energy and net count data for
all significant peaks are determined, and a quantitative reduction or MDC
calculation is performed. This ensures that the MDC's are met for the nuclides
specified in ODCM Chapter 10 (i.e., Mn-54, Fe-59, C0-58, Co-60, Zn-65, Mo-99,
Cs-134, Cs-137, Ce-141 and Ce-144). The quantitative calculations, corrections
for counting time, decay time, sample volume, sample geometry, detector
efficiency, baseline counts, branching ratio and MDC calculations, are made
based on the counts at the location in the spectrum where the peak for that
radionuclide would be located, if present.

Tritium, Gross Alpha, Sr-89, Sr-90 and Fe-55 are, in some cases, analyzed
offsite.

ECL fraction is determined using radionuclide concentrations of a tank planned
for release, the most current results available for tritium, gross alpha, Sr-89,
Sr-90 and Fe-55 and the corresponding ECL values.

This ECL fraction is used, with appropriate safety factors, tolerance factors, and
the minimum assured dilution stream flow to calculate maximum permissible
release rates and a liquid effluent monitor setpoint. The monitor setpoint is
calculated to assure that the limits of the Offsite Dose Calculation Manual
(ODCM) are not exceeded.

A monitor reading in excess of the calculated setpoint results in an automatic
termination of the liquid radwaste discharge. Liquid effluent discharge is also
automatically terminated if the dilution stream flow rate falls below the minimum
assured dilution flow rate used in the setpoint calculations and established as a
setpoint on the dilution stream flow monitor.

Radionuclide concentrations, safety factors, dilution stream flow rate, and liquid
effluent radiation monitor calibrations are entered into the computer and a pre-
release printout is generated. If the release is not permissible, appropriate
warnings will be displayed on the computer screen. If the release is permissible,
it is approved by the Chemistry Department and sent to the Operations
Department for approval and release. When the release is completed, the
necessary data from the release (i.e., release volume, etc.) are provided by the
Operations Department to the Chemistry Department. These data are input to
the computer and a post-release printout is generated. The post release printout
contains the actual release rates, release concentrations and quantities, actual
dilution flow, and calculated doses to an individual.

Typically achieved liquid effluent sample analyses minimum detectable
concentrations are reported in Table 1-4.
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1.3.2 Total Error Estimation

The total or maximum error associated with the effluent measurement
includes the cumulative errors resulting from the total operation of sampling
and measurement. Because it may be very difficult to assign error terms
for each parameter affecting the final measurement, detailed statistical
evaluation of error is not suggested. The objective should be to obtain an
overall estimate of the error associated with measurements of radioactive
materials released in liquid effluents.

a. Fission and activation total release was calculated from sample analysis
results and release point flow rates.

Sampling and statistical error 10%
Counting Equipment Calibration 10%
Tank Volumes and System Flow Rates 20%
TOTAL ERROR 24.5%
b. Total Tritium release was calculated from sample analysis results and

release point volumes.

Sampling and statistical errors 10%
Counting equipment calibration 10%
Tank volumes and system flow rate 20%
TOTAL ERROR 24.5%
c. Dissolved and entrained gases were calculated from sample analysis

results and release point volumes.

Sampling and statistical error 20%
Counting equipment calibration 10%
Tank volumes and system flow rate 20%
TOTAL ERROR 30%
d. Gross alpha radioactivity was calculated from sample analysis results and

release point volumes.

Sampling and statistical error 10%
Counting Equipment calibration 10%
Tank volumes and system flowrates 20%
TOTAL ERROR 24.5%
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1.3.2

1.4

1.5

1.6

1.7

Total Error Estimation cont’d

Volume of waste prior to dilution was calculated from level indicators on
the tanks and pump discharge flow rates and times.

Level Indicator error 10%
Operator Interpretation of gauge 10%
TOTAL ERROR 14%

Volume of dilution water used was calculated from flow totalizers and
pump discharge flow rates and times.

Flow totalizer error 10%
Operator interpretation of gauge 10%
TOTAL ERROR 14%

Gross alpha, Sr-89, Sr-90, Fe-55 and H-3 radioactivity has an additional
error associated with sample compositing.

Compositing sample error 5%

Liquid Effluent Release Data

Regulatory Guide 1.21 Tables 2A and 2B are found in this report as
Tables 1-1A, 1-1B, 1-1C, 1-2A, 1-2B and 1-2C. Data is presented on a
quarterly basis as required by Regulatory Guide 1.21 for all four quarters.
Radiological Impact Due to Liquid Releases

Doses to an individual due to radioactivity in liquid effluent were
calculated in accordance with the Offsite Dose Calculation Manual.
Results are presented in Table 1-3A for Unit 1 and 1-3B for Unit 2, for all
four quarters.

Liquid Effluents — Batch Releases

Batch release information for liquid effluents is presented in Table 1-5A
for Unit 1 and Table 1-5B for Unit 2.

Liquid Effluents - Abnormal Releases

There were no abnormal liquid releases during 2010.
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Table 1-1A
Vogtle Electric Generating Plant
Liquid Effluents - Summation of All Releases

Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
A. Fission And Activation Products

1. Total Release (not including

tritium, gases, alpha) Curies 1.00E-02 1.28E-02 4.94E-03 9.99E-03
2. Average diluted concentration

during period uCi/mL 1.01E-08 5.97E-09 1.92E-09 2.89E-09
3. Percent of Applicable Limit % * * * *

B. Tritium

1. Total Release Curies 3.48E+02 7.67E+01 3.87E+01 1.64E+02
2. Average diluted Concentration

during period uCi/mL 3.51E-04 3.58E-05 1.50E-05 4.74E-05
3. Percent of Applicable Limit % * * * *

C. Dissolved and Entrained Gases

1. Total Release Curies 4.10E-01 5.09E-04 0.00E+00 2.57E-03
2. Average diluted Concentration

during period uCi/mL 4.14E-07 2.38E-10 0.00E+00 7.45E-10
3. Percent of Applicable Limit % * * * *

D: Gross Alpha Radioactivity

1. Total Release Curies 6.46E-06 2.21E-06 0.00E+00 0.00E+00
E: Waste Vol Release (Pre-Dilution) Liters 4.51E+07 4.30E+07 4.19E+07 2.52E+07
F. Volume of Dilution Water Used Liters 9.91E+08 2.14E+09 2.58E+09 3.46E+09

*  Applicable limits are expressed in terms of dose.

See Tables 1-3A and 1-3B of this report.
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Table 1-1B
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Summation Of All Releases

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Type of Effluent Units 1ST Quarter 2ND Quarter _ 3RD Quarter  4TH Quarter

A. Fission And Activation Products
1. Total Release (not including

tritium, gases, alpha) Curies 7.23E-03 5.56E-03 1.15E-03 1.83E-04
2. Average diluted concentration

during period uCi/Mi 7.21E-09 2.86E-09 4.74E-10 6.08E-11
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 2.38E+02 2.90E+01 6.94E+00 9.80E-01
2. Average diluted Concentration

during period uCi/mL 2.37€-04 1.49E-05 2.86E-06 3.26E-07
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 1.96E-01 2.47E-04 0.00E+00 0.00E+00
2. Average diluted Concentration

during period uCi/mtL 1.95E-07 1.27E-10 0.00E+00 0.00E+00
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 0.00E+00 1.02E-06 0.00E+00 2.00E-07
E: Waste Vol Release (Pre-Dilution) Liters 2.67E+07 2.25E+07 1.77E+07 1.46E+07
F. Volume of Dilution Water Used Liters 1.00E+09 1.95E+09 2.43E+09 3.00E+09

*  Applicable limits are expressed in terms of dose.
See Tables 1-3A and 1-3B of this report.
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Table 1-1C
Vogtlie Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Summation Of All Releases

Unit: Site

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter _ 3RD Quarter 4TH Quarter
A. Fission And Activation Products
1. Total Release (not including

tritium, gases, alpha) Curies 1.73E-02 1.84E-02 6.09E-03 1.02E-02
2. Average diluted concentration

during period uCi/mL 8.66E-09 4.49E-09 1.22E-09 1.57E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 5.86E+02 1.06E+02 4.57E+01 1.65E+02
2. Average diluted Concentration

during period uCi/mL 2.94E-04 2.58E-05 9.13E-06 2.55E-05
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 6.06E-01 7.56E-04 0.00E+00 2.57E-03
2. Average diluted Concentration
during period uCi/mL 3.04E-07 1.85E-10 0.00E+00 3.99E-10
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1, Total Release Curies 6.46E-06 3.23E-06 0.00E+00 2.00E-07
E: Waste Vol Release (Pre-Dilution) Liters 7.18E+07 6.55E+07 5.96E+07 3.98E+07
F. Volume of Dilution Water Used  Liters 1.99E+09 4.09E+09 5.01E+09 6.46E+09

*  Applicable limits are expressed in terms of dose.
See Tables 1-3A and 1-3B of this report.
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Table 1-2A

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents
Unit: 1
Batch Mode
_Nuclides Released Units  _ 1ST Quarter _ 2ND Quarter _ 3"° Ouarter _ 4TH Quarter
Co-57 Cories 1.80F-0A 0.00F+0NN 0.0NF+00 R.R4F-NA
Co-58 Curies 2.66E-03 7.72E-04 9.13E-04 6.75E-04
Co-60 Curies 6.63E-04 2.66E-04 4,35E-04 6.74E-04
Cr-51 Curies 0.00E+00 0.00E+00 0.00E+00 1.46E-04
Fe-55 Curies 2.89E-03 8.02E-04 9.14E-04 1.29E-03
1-131 Curies 2.43E-04 5.20E-05 0.00E+00 1.43E-04
1-133 Curies 0.00E+00 0.00E+00 0.00E+00 3.88E-05
Mn-54 Curies 3.26E-06 2.28E-05 3.72E-05 1.39E-05
Nb-95 Curies 0.00E+00 8.21E-07 0.00E+00 0.00E+00
Sr-89 Curies 9.01E-04 7.14E-05 4.87E-06 0.00E+00
Sr-90 Curies 6.89E-05 5.12E-06 1.15E-06 0.00E+00
W-187 Curies 0.00E+00 0.00E+00 0.00E+00 2.06E-05
Ba-141 Curies 6.66E-05 0.00E+00 0.00E+00 0.00E+00
Cs-134 Curies 1.84E-05 4.54E-07 1,40E-05 2.76E-05
Cs-137 Curies 2.69E-04 3.03E-05 5.48E-05 5.98E-05
Eu-152 Curies 0.00E+00 0.00E+00 0.00E+00 2.65E-05
Sb-125 Curies 2.25E-03 6.05E-04 2.56E-03 6.85E-03
Tc-99M Curies 0.00E+00 0.00E+00 0.00E+00 1.01E-05
Te-132 Curies 5.84E-06 0.00E+00 0.00E+00 0.00E+00
Te-125M Curies 0.00FE+00 1.33E-03 0.00E+00 0.00E+00
Total For Period Curies 1.00E-02 3.96E-03 4.94E-03 9.99E-03
Tritium
H-3 Curies 3.48E+02 7.66E+01 3.86E+01 1.64E+02

*Zeroes in this table indicates that no radioactivity was present at detectable levels. See Table 1-4 for
typical minimum detectable concentrations
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Table 1-2A
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Dissolved And Entrained G
Kr-85M Curies 1.09E-05 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 3.99E-01 4.66E-04 0.00E+00 2.57E-03
Xe-135 Curies 7.21E-04 0.00E+00 0.00E+00 0.00E+00
Xe-131M Curies 7.83E-03 4.29E-05 0.00E+00 0.00E+00
Xe-133M Curies 2.24E-03 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 4.10E-01 5.09E-04 0.00E+00 2.57E-03
Gross Alpha Radioactivity
G-Alpha Curies 6.46E-06 2.21E-06 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2A
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
Fe-55 Curies 0.00E+00 8.84E-03 0.00E+00 0.00E+00
Total For Period Curies 0.00E+00 8.84E-03 0.00E+00 0.00E+00
Tritium
H-3 Curies 4,19E-02 8.28E-02 1.12E-01 6.83E-02

Dissolved And Entrained Gases
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Gross Alpha Radioactivity

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*Zeroes in this table indicates that no radioactivity was present at detectable
levels. See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2B

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
Co-57 Curies 5.52E-06 0.00E+00 0.00E+00 0.00E+00
Co-58 Curies 1.28E-03 2.83E-04 1.37E-04 1.23E-05
Co-60 Curies 7.33E-04 9.96E-05 2.13E-04 9,47E-05
Fe-55 Curies 3.54E-03 2.23E-05 6.32E-05 1.31E-05
I-131 Curies 1,16E-04 3.69E-05 0.00E+00 0.00E+00
Mn-54 Curies 3.30E-05 0.00E+00 8.50E-06 3.91E-06
Sr-89 Curies 1.16E-04 0.00E+00 0.00E+00 0.00E+00
Sr-90 Curies 5.31E-06 0.00E+00 0.00E+00 0.00E+00
Cs-137 Curies 1.03E-04 0.00E+00 0.00E+00 0.00E+00
Eu-152 Curies 1.65E-05 0.00E+00 0.00E+00 0.00E+00
Sb-125 Curies 1.28E-03 2.70E-04 7.28E-04 5.85E-05
Te-132 Curies 6.01E-06 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 7.23E-03 7.11E-04 1.15E-03 1.83E-04
Tritium
H-3 Curies 2.38E+02 2.89E+01 6.86E+00 9.14E-01
Dissolved And Entrained Gases
Xe-133 Curies 1.91E-01 2.47E-04 0.00E+00 0.00E+00
Xe-135 Curies 4,29E-05 0.00E+00 0.00E+00 0.00E+00
Xe-131M Curies 3.55E-03 0.00E+00 0.00E+00 0.00E+00
Xe-133M Curies 1.29E-03 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.96E-01 2.47E-04 0.00E+00 0.00E+00

*Zeroes in this table indicates that no radioactivity was present at detectable
levels. See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2B
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
Gross Alpha Radioactivity
G-Alpha Curies 0.00E+00 1.02E-06 0.00E+00 2.00E-07
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Table 1-2B
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products

Fe-55 Curies 0.00E+00 4.85E-03 0.00E+00 0.00E+00

Total For Period Curies 0.00E+00 4.85E-03 0.00E+00 0.00E+00
Tritium

H-3 Curies 3.14E-02 3.09E-02 7.84E-02 6.55E-02
Dissolved And Entrained Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00
Gross Alpha Radioactivity

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2C

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
Co-57 Curies 7.33E-06 0.00E+00 0.00E+00 8.84E-06
Co-58 Curies 3.94E-03 1.05E-03 1.05E-03 6.87E-04
Co-60 Curies 1.40E-03 3.66E-04 6.48E-04 7.68E-04
Cr-51 Curies 0.00E+00 0.00E+00 0.00E+00 1.46E-04
Fe-55 Curies 6.44E-03 8.25E-04 9.78E-04 1.31E-03
I-131 Curies 3.59E-04 8.89E-05 0.00E+00 1.43E-04
I-133 Curies 0.00E+00 0.00E+00 0.00E+00 3.88E-05
Mn-54 Curies 3.62E-05 2.28E-05 4.57E-05 1.79E-05
Nb-95 Curies 0.00E+00 8.21E-07 0.00E+00 0.00E+00
Sr-89 Curies 1.02E-03 7.14E-05 4.87E-06 0.00E+00
Sr-90 Curies 7.42E-05 5.12E-06 1.15E-06 0.00E+00
wW-187 Curies 0.00E+00 0.00E+00 0.00E+00 2.06E-05
Ba-141 Curies 6.66E-05 0.00E+00 0.00E+00 0.00E+00
Cs-134 Curies 1.84E-05 4.54E-07 1.40E-05 2.76E-05
Cs-137 Curies 3.73E-04 3.03E-05 5.48E-05 5.98E-05
Eu-152 Curies 1.65E-05 0.00E+00 0.00E+00 2.65E-05
Sb-125 Curies 3.52E-03 8.75E-04 3.29E-03 6.91E-03
Tc-99M Curies 0.00E+00 0.00E+00 0.00E+00 1.01E-05
Te-132 Curies 1.19e-05 0.00E+00 0.00E+00 0.00E+00
Te-125M Curies 0.00E+00 1.33E-03 0.00E+00 0.00E+00
Total For Period Curies 1.73E-02 4.67E-03 6.09E-03 1.02E-02
Tritium
H-3 Curies 5.86E+02 1.06E+02 4,55E+01 1.65E+02

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode

Nuclides Released Units 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter
Dissolved And Entrained Gases

Kr-85M Curies 1.09E-05 0.00E+00 0.00E+00 0.00E+00

Xe-133 Curies 5.90E-01 7.13E-04 0.00E+00 2.57E-03

Xe-135 Curies 7.64E-04 0.00E+00 0.00E+00 0.00E+00

Xe-131M Curies 1.14E-02 4.29E-05 0.00E+00 0.00E+00

Xe-133M Curies 3.53E-03 0.00E+00 0.00E+00 0.00E+00

Total For Period Curies 6.06E-01 7.56E-04 0.00E+00 2.57E-03
Gross Alpha Radioactivity

G-Alpha Curies 6.46E-06 3.23E-06 0.00E+00 2.00E-07

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products

Fe-55 Curies 0.00E+00 1.37E-02 0.00E+00 0.00E+00

Total For Period Curies 0.00E+00 1.37E-02 0.00E+00 0.00E+00

Tritium

H-3 Curies 7.32E-02 1.14E-01 1.90E-01 1.34E-01

Dissolved And Entrained Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha Radioactivity

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 1-4 for typical minimum detectable concentrations.
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Table 1-3A
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a member of the public due to Liquid Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses per Quarter

Organ 0ODCM Units i1ISTQtr % ODCM 2ND Qtr % ODCM __3RD Qtr 9% ODCM _ 4TH Otr % ODCM
Bone 5.00E+00 mRem 4.79E-03 9.57E-02 1.64E-03 3.29E-02 5.21E-04 1.04E-02 8.26E-04 1.65E-02
GI-Lli 5.00E+00 mRem 9.27E-03 1.85E-01 2.95E-03 5.90E-02 1.58E-03 3.17E-02 6.37E-03 1.27E-01
Kidney 5.00E+00 mRem 9.37E-03 1.87E-01 2.41E-03 4.81E-02 1.21E-03 2.43E-02 5.18E-03 1.04E-01
Liver 5.00E+00 mRem 1.13E-02 2.26E-01 3.19E-03 6.37E-02 1.67E-03 3.34E-02 5.91E-03 1.18E-01
Lung 5.00E+00 mRem 1.35E-02 2,69E-01 4,02E-03 8.05E-02 6.91E-03 1.38E-01 2.12E-02 4,24E-01
Thyroid 5.00E+00 mRem 8.78E-03 1.76E-01 2.13E-03 4.27E-02 9.89E-04 1.98E-02 5.06E-03 1.01E-01
Total Body 1.50E+00 mRem 1.08E-02 7.20E-01 2.50E-03 1.67E-01 1.48E-03 9.85E-02 5.63E-03 3.75E-01
Cumulative Doses per Year

Organ ODCM Units Year to Ending Date % ODCM Receptor Limit

Bone 1.00E+01 mRem 7.78E-03 7.78E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
GI-LK 1.00E+01 mRem 2.02E-02 2.02E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 1.82E-02 1.82E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 2.21E-02 2.21E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 4.56E-02 4,56E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01 mRem 1.70E-02 1.70E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 2.04E-02 6.80E-01 Maximum Individual Liguid Liquid Effluent TB Annual
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Cumulative Doses per Quarter

Table 1-3B
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses to a member of the public due to Liquid Releases
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Organ ODCM Units __1STQtr % ODCM _2ND Qtr % ODCM _3RD Qtr % ODCM _ 4TH Qtr % ODCM
Bone 5.00E+00 mRem 1.10E-03 2.20E-02 6.87E-04 1.37E-02 1.70E-05 3.40E-04 1.37E-06 2.73E-05
GI-Lli 5.00E+00 mRem 6.20E-03 1.24E-01 1.12E-03 2.24E-02 3.74E-04 7.48E-03 5.42E-05 1.08E-03
Kidney 5.00E+00 mRem 6.10E-03 1.22E-01 7.75E-04 1.55E-02 1.99E-04 3.99E-03 3.32E-05 6.64E-04
Liver 5.00E+00 mRem 6.82E-03 1.36E-01 1.25E-03 2.49E-02 2.02E-04 4,05E-03 3.41E-05 6.81E-04
Lung 5.00E+00 mRem 8.59E-03 1.72E-01 1.64E-03 3.28E-02 1.88E-03 3.75E-02 1.57E-04 3.13E-03
Thyroid 5.00E+00 mRem 5.93E-03 1.19E-01 8.30E-04 1.66E-02 1.99E-04 3.98E-03 3.31E-05 6.62E-04
Total Body 1.50E+00 mRem 6.48E-03 4.32E-01 8.89E-04 5.92E-02 2.06E-04 1.37E-02 3.45E-05 2.30E-03
Cumulative Doses per Year
Organ ODCM Units Year to Ending Date % ODCM Receptor Limit
Bone 1.00E+01 mRem 1.81E-03 1.81E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
GI-Lli 1.00E+01 mRem 7.75E-03 7.75E-02 Maximum Individual Liguid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 7.10E-03 7.10E-02  Maximum Individual Ligquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 8.31E-03 8.31E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 1.23E-02 1.23E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01 mRem 6.99E-03 6.99E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 7.61E-03 2.54E-01 Maximum Individual Liquid Liquid Effluent TB Annual
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Cumulative Doses per Quarter

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Table 1-3C
Vogtle Electric Generating Plant

Doses to a member of the public due to Liquid Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Organ ODCM Units __1ST Qtr % ODCM 2NDQtr % ODCM _3RD Qtr % ODCM 4TH Qtr % ODCM
Bone 5.00E+00 mRem 5.89E-03 1.18E-01 2.33E-03 4.66E-02 5.38E-04 1.08E-02 8.27E-04 1.65E-02
GI-Lli 5.00E+00 mRem 1.55E-02 3.10E-01 4.07E-03 8.14E-02 1.96E-03 3.92E-02 6.42E-03 1.28E-01
Kidney 5.00E+00 mRem 1.55E-02 3.09E-01 3.18E-03 6.36E-02 1.41E-03 2.82E-02 5.22E-03 1.04£-01
Liver 5.00E+00 mRem 1.81E-02 3.63E-01 4.43E-03 8.87E-02 1.87E-03 3.75E-02 5.94E-03 1.19E-01
Lung 5.00E+00 mRem 2.21E-02 4.41E-01 5.67E-03 1.13E-01 8.79E-03 1.76E-01 2.14E-02 4.27E-01
Thyroid 5.00E+00 mRem 1.47E-02 2.94E-01 2.97E-03 5.93E-02 1,19€-03 2.38E-02 5.09E-03 1.02E-01
Total Body 1.50E+00 mRem 1.73E-02 1.15E+00  3.39E-03 2.26E-01 1.68E-03 1.12E-01 5.66E-03 3.78E-01
Cumulative Doses per Year
Organ ODCM Units Year to Ending % ODCM Receptor Limit
Bone 1.00E+01 mRem 9.58E-03 9,58E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
GI-Lli 1.00E+01 mRem 2.79E-02 2.79E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 2,53E-02 2.53E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 3.04E-02 3.04E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 5.79E-02 5.79E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01 mRem 2.40E-02 2.40E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 2.80E-02 9.34E-01  Maximum Individual Liquid Liquid Effluent TB Annual
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Table 1-4
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
MINIMUM DETECTABLE CONCENTRATIONS — LIQUID SAMPLE ANALYSES

Starting: 1-Jan-2010 Ending: 31-Dec-2010

The values in this table represent a priori Minimum Detectable Concentrations (MDC) that are typically
achieved in laboratory analyses of liquid radwaste samples.

RADIONUCLIDE MDC UNITS
Mn-54 2.73E-08 uCi/ml
Fe-59 8.33E-08 uCi/ml
Co-58 3.78E-08 uCi/mi
Co-60 6.76E-08 uCi/ml
Zn-65 1.32E-07 uCi/mi
Mo-99 4.31E-07 pCi/mi
Cs-134 3.06E-08 uCi/ml
Cs-137 4.51E-08 uCi/mi
Ce-141 6.99E-08 uCi/ml
Ce-144 2.95E-07 uCi/ml
1-131 5.97E-08 uCi/ml
Xe-133 9.11E-08 pCi/ml
Xe-135 4.27E-08 uCi/mi
Fe-55 1.00E-06 uCi/ml
Sr-89 5.00E-08 uCi/mi
Sr-90 7.00E-09 uCi/mi
H-3 2.00E-06 uCi/ml
Gross Alpha 7.00E-08 uCi/ml
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Table 1-5A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents - Batch Release Summary
Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Liquid Releases Units 1ST Quarter 2ND Quarter  3RD Quarter  4TH Quarter Year Totals

1. Number of batch releases 23 15 12 16 66
2. Total time period for Batch releases ( Minutes ) 5.28E+03 2.75E+03 1.98E+03 5.32E+03 1.53E+04
3. Maximum time period for a batch ( Minutes ) 3.67E+02 3.49E+02 2.75E+02 8.76E+02 8.76E+02
4. Average time period for a batch { Minutes ) 2.30E+02 1.83E+02 1.65E+02 3.32E+02 2.32E+02
5. Minimum time period for a batch { Minutes ) 5.70E+01 6.10E+01 6.00E+01 5.50E+01 5.50E+01
6. Average stream flow during periods

of release of liquid effluent into

a flowing stream * (CFS) 19,898 8,134 6,415 5,218 9,911

*Average river flowrate taken from USGS Monitoring Station 02197500, Savannah River at Burton's Ferry Bridge near Milthaven, Ga. 32 miles

downstream of Plant Vogtle.
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Table 1-5B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents - Batch Release Summary
Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals

1. Number of batch releases 9 4 2 1 16
2. Total time period for Batch releases ( Minutes ) 2.66E+03 1.10E+03 3.51E+02 6.60E+01 4.18E+03
3. Maximum time period for a batch ( Minutes ) 3.72E+02 3.40E+02 2.69E+02 6.60E+01 3.72E+02
4. Average time period for a batch { Minutes ) 2.96E+02 2.75E+02 1.76E+02 6.60E+01 2.61E+02
5. Minimum time period for a batch ( Minutes ) 1.65E+02 2,22E+02 8.20E+01 6.60E+01 6.60E+01
6. Average stream flow during periods

of release of liquid effluent into

a flowing stream * (CFS) 19,898 8,134 6,415 5,218 9,911

*Average river flowrate taken from USGS Monitoring Station 02197500, Savannah River at Burton's Ferry Bridge near Millhaven, Ga. 32 miles

downstream of Plant Vogtle.
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Table 1-5C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Liquid Effluents - Batch Release Summary

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Unit: Site

Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals

1. Number of batch releases 32 19 14 17 82
2. Total time period for Batch releases ( Minutes ) 7.94E+03 3.85E+03 2.33E+03 5.38E+03 1.95E+04
3. Maximum time period for a batch { Minutes ) 3.72E+02 3.49E+02 2.75E+02 8.76E+02 8.76E+02
4. Average time period for a batch ( Minutes ) 2.48E+02 2.02E+02 1.66E+02 3.17E+02 2.38E+02
5. Minimum time period for a batch ( Minutes ) 5.70E+01 6.10E+01 6.00E+01 5.50E+01 5.50E+01
6. Average stream flow during periods

of release of liquid effluent

into a flowing stream* (CFS) 19,898 8,134 6,415 5,218 9,911

*Average river flowrate taken from USGS Monitoring Station 02197500, Savannah River at Burton’s Ferry Bridge near Millhaven, Ga. 32 miles

downstream of Plant Vogtle.
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Table 1-6A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Abnormal Release Summary

Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of Releases 0 0 0 0 0
2. Total Time For All Releases { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Maximum Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
4, Average Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5. Minimum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6. Total activity for all releases ( Curies ) 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00
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Table 1-6B

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Abnormal Release Summary

Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Liquid Releases

Units

1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of Releases 0 0 0 0 0
2. Total Time For All Releases ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Maximum Time For A Release ( Minutes ) 0.00E+0C 0.00E+00 0.00E+00 0.00e+00 0.00E+00
4, Average Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5. Minimum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6. Total activity for all releases ( Curies ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 1-6C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Liquid Effluents - Abnormal Release Summary
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter Year Totals
1. Number of Releases 0 0 0 0 0
2. Total Time For All Releases ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Maximum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4. Average Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5. Minimum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6. Total activity for all releases ( Curies ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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2.0

2.1

2.1.1

2.1.2

213

Gaseous Effluents

Regulatory Requirements

The ODCM Specifications presented in this section are for Unit 1 and Unit 2.
Dose Rate Limits

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

a. For noble gases, Less than or equal to 500 mrems/yr. to the whole body
and less than or equal to 3000 mrems/yr. to the skin and,

b. For lodine-131, for lodine-133, for tritium and for all radionuclides in
patticulate form with half lives greater than 8 days: Less than or equal to
1500 mrems/yr. to any organ.

Air Doses Due to Noble Gases in Gaseous Releases

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

a. During any calendar quarter: Less than or equal to 5 mrads
for gamma radiation and less than or equal to 10 mrads for beta
radiation, and

b. During any calendar year: Less than or equal to 10 mrads for gamma
radiation and less than or equal to 20 mrads for beta radiation.

Doses to a Member of the Public

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

a. During any calendar quarter: Less than or equal to 7.5 mrems to any
organ.
b. During any calendar year: Less than or equal to 15 mrems to any organ.
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2.2

2.2.1

Measurements and Approximations of Total Radioactivity

Sample Collection and Analysis

Gaseous Effluents at the Vogtle Electric Generating Plant are currently confined
to five paths: plant vents (Unit 1 and Unit 2), the condenser air ejector, the steam
packing exhauster systems (Unit 1 and Unit 2), and the Radwaste Processing
Facility.

Waste gas decay tanks are batch released through the Unit 1 plant vent. The
containment purges are released through their respective plant vents.
Containment atmosphere is also released via the containment equipment hatch
during periods when the equipment hatch is open with containment purge/vent
being stopped. Approval was granted by the NRC to open the equipment hatch
during fuel movement; a release perrnit is generated when the equipment hatch
is opened and the containment exhaust fan is not discharging to the plant vent.
Any detected activity in the containment equipment hatch permit is included in
the Ground Release Table of the effluent report.

All of the paths with the exception of the RPF can be continuously monitored for
gaseous radioactivity. The RPF is equipped with an integrated-type sample
collection device for collecting particulates. Plant vent, containment, steam jet air
ejector, steam-packing exhauster are equipped with an integrated-type sample
collection device for collecting particulates and iodines. During this reporting
period, there were no continuous radioactive releases through the condenser air
ejector and the steam packing exhauster system vents. Batch Waste Gas Decay
Tank releases are analyzed for noble gases before each release. The
containment atmosphere is analyzed for noble gases prior to each release and
for tritium at least on a monthly basis.

Sample analyses results and release flow rates form the basis for calculating
released quantities of radionuclide specific radioactivity, dose rates associated
with gaseous releases, and cumulative doses for the current quarter and year.

With each release period and batch release, radioactivity, dose rates, and
cumulative doses are calculated. Cumulative dose results are tabulated, along
with the percent of the ODCM limits for each release for the current quarter and
year.

Typically achieved minimum detectable concentrations for gaseous effluent
sample analyses are reported in Table 2-6.
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222

2.2.2.1

2222

2223

Total Quantities of Radioactivity, Dose Rates, and Cumulative Doses

The methods for determining release quantities of radioactivity, dose rates, and
cumulative doses are as follows:

Fission and Activation Gases

The released radioactivity is determined from sample analyses results collected
as described above and average release flow rates over the period represented
by the collected sample. Dose rates due to noble gases, radioiodines, tritium,
and particulates are calculated. Calculated dose rates are compared to the dose
rate limits specified in ODCM 3.1.2 for noble gases, radioiodines, tritium, and
particulates. Dose rate calculation methodology is presented in the ODCM.

Beta and gamma air doses due to noble gases are calculated for the location in
the unrestricted area with the potential for the highest exposure due to gaseous
releases. Air doses are calculated for each release period and cumulative totals
are kept for each unit for the calendar quarter and year. Cumulative air doses
are compared with the dose limits specified in ODCM 3.1.3. Current percent of
the ODCM limits are shown on the printout for each release period. Air dose
calculation methodology is presented in the ODCM.

Radioiodines, Tritium and Particulate Releases

The released quantities of radioiodines, tritium and particulates are determined
using the weekly samples and release flow rates for the two plant vent release
points.

After each quarter, the particulate filters from each plant vent are combined, for
strontium analysis. Strontium concentrations are input to the composite file of the
computer to be used for release dose rate and individual dose calculations.

Doses to a Member of the Public due to radioiodines, tritium and particulates are
calculated for the controlling receptor, which is described in Table 3-7of the
ODCM. Doses are calculated for each release period, and cumulative totals are
kept for each unit for the current calendar quarter and year. Cumulative doses
are compared to the dose limits specified in ODCM 3.1.4.

Current percent of ODCM lirnits are shown in this report for each release period.
Gross Alpha Release

The gross alpha release is calculated each month by counting the particulate
filters for each week for gross alpha activity. The four or five weeks' numbers are

then recorded on a data sheet and the activity is summed at the end of the
month. This concentration is used for release calculations.
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2.2.3 Total Error Estimation

The total or maximum error associated with the effluent measurement will include
the cumulative errors resulting from the total operation of sampling and
measurement. Because it may be very difficult to assign error terms for each
parameter affecting the final measurement, detailed statistical evaluation of error
are not suggested.

The objective should be to obtain an overall estimate of the error associated with
measurements of radioactive materials released in liquid and gaseous effluents
and solid waste.

Estimated errors are based on errors in counting equipment calibration, counting
statistics, vent-flow rates, vent sample flow rates, non-steady release rates,
chemical yield factors, and sample losses for such items as charcoal cartridges.

a. Fission and activation total release was calculated from sample analysis
results and release point flow rates.

Sampling and statistical error in counting 10%
Counting equipment calibration 10%
Vent flow Rates 10%
Non-steady release rates 20%
TOTAL ERROR 26.5%
b. I-131 releases were calculated from each weekly sample:
Statistical error in counting 10%
Counting equipment calibration 10%
Vent Flow Rates 10%
Vent Sample Flow Rates 50%
Non-Steady release rates 10%
Losses from charcoal cartridges 10%
TOTAL ERROR 55%
c. Particulates with half-lives greater than 8 day releases were calculated

from sample and analysis results and release point flow rates.

Statistical error at MDC concentration 10%
Counting equipment calibration 10%
Vent flow rates 10%
Vent sample flow rates 50%
Non steady release rates 10%
TOTAL ERROR 54%
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223

2.3

Total Error Estimation cont’d

d. Total tritium releases were calculated from sample analysis results
and release point flow rates.

Water vapor in sample stream determination 10%

Vent flow rates 10%
Counting calibration and statistics 10%
Non-steady release rates 10%
TOTAL ERROR 20%
e. Gross Alpha radioactivity was calculated from sample analysis results

and release point flow rates.

Statistical error at MDC concentration 10%
Counting equipment calibration 10%
Vent flow rates 10%
Vent sample flow rates 50%
Non Steady release rates 10%
TOTAL ERROR 55%

Gaseous Effluent Release Data

Regulatory Guide 1.21 Tables 1A, 1B, and 1C are found in this report as Tables
2-1A, 2-1B, 2-1C, 2-2A, 2-2B, 2-2C, 2-3A, 2-3B, and 2-3C. Data are presented on
a quarterly basis as required by Regulatory Guide 1.21.

To complete table 2-1A, and 2-1B, the total release for each of the four
categories (fission and activation gases, iodines, particulates, and tritium) was
divided by the number of seconds in the quarter to obtain a release rate in
uCi/second for each category. However, the percent of the ODCM limits are not
applicable because VEGP has no curie limits for gaseous releases. Applicable
limits are expressed in terms of dose. Noble gases are limited as specified in
ODCM 3.1.2. The other three categories (tritium, radioiodines, and particulates)
are limited as a group as specified in ODCM 3.1.2.

Dose rates due to noble gas releases and due to radioiodines, tritium, and
particulate releases were calculated as part of the pre-release and post-release
permits. No limits were exceeded for this reporting period.

Gross alpha radioactivity is reported in Table 2-1A, and 2-1B as curies released
in each quarter.

Limits for cumulative beta and gamma air doses due to noble gases are specified

in ODCM 3.1.3. Cumulative air doses are presented in Table 2-4A, and 2-4B
along with the percent of the ODCM limits.
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24

2.5

2.6

Limits for cumulative doses to a Member of the Public due to radioiodines, tritium
and particulates, are specified in ODCM 3.1.4. Cumulative doses to a Member of
the Public are presented in Table 2-5A, and 2-5B along with percent of ODCM
limits.

Radiological Impact Due to Gaseous Releases

Dose rates due to the release of noble gases were calculated for the site in

accordance with ODCM 3.4.1.1. Dose rates due to radioiodines, tritium, and
particulates in gaseous releases were calculated in accordance with ODCM
3.4.1.2

Dose rates were calculated as part of pre-release and post release permits, no
limits were exceeded for this reporting period.

Cumulative air doses due to noble gas releases were calculated for each unit in
accordance with ODCM 3.4.2. These results are presented in Tables 2-4A and
2-4B.

Cumulative doses to a Member of the Public were calculated for each unit in
accordance with ODCM 3.4.3. These results are presented in Tables 2-5A and
2-5B.

Dose rates and doses were calculated using the methodology presented in the
Vogtle Electric Generating Plant Offsite Dose Calculation Manual.

Gaseous Effluents - Batch Releases

Other data pertinent to batch releases of radioactive gaseous effluent from Unit 1
and Unit 2 are listed in Table 2-7A and 2-7B.

Gaseous Effluents - Abnormal Releases
There was one abnormal release during this period.

On 10/12/2010, after reviewing Waste Gas Decay Tank pressures, an Operator
found that the in service tank GDT #2 pressure had lowered from the day shift to
the night shift round by 25 psig after isolation. HP/Chemistry review of the Unit 2
Plant Vent Monitor trends show that radiation levels increased when Waste Gas
was placed on recirculation and levels decreased after closure of the flow path.
Even though the levels were elevated, the entire release was monitored out of
the plant vent stack. Furthermore, none of the radiation monitors for this flow path
went into alarm at the time of the release nor subsequently. The Operators were
directed to shutdown Waste Gas Processing to allow Chemistry to obtain a
sample.

Waste Gas Decay Tank #2 was sampled on 10/12/2010 at 0455. Release permit
G-20101011-281-B was generated to account for this unplanned release. There
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were no limits exceeded and there was no reason for the NRC to be not notified.
The duration of this release was 355 minutes, from 10/11/2010 at 1750 to
10/11/2010 at 2345. A volume of 1.02E+03 ft°> was released.

The release was attributed to two factors: 1) A diaphragm valve (21902U4162)
was not fully closed during recirculation of a waste gas decay tank because of
the travel stop repositioning over time. Travel stop drift is common in high
vibration systems for this model of Hills-McCanna diaphragm valve 2) The gas
trap for a phase separator did not function properly.

Remedial actions include (1) reevaluating the manufacturer's suggestion not to
perform maintenance the Hills-McCanna diaphragm valve, (2) re-adjusting the
diaphragm valve to close completely, (3) revising procedures to address the
repositioning of travel stops for diaphragm valves over time, (4) using a medium
strength “thread locker” that is more suitable for the size of the travel stop bolt, it
will prevent innate travel stop repositioning while allowing for readjustment
without a special tool (5) additionally, a step should will be included to match
mark the valve stem after performance of the travel stop repositioning section.

The system operating procedure will be changed to provide an adequate warning
of gas trap design and installation shortcomings, refurbish the Armstrong gas trap

21902Z60083.

RADIONUCLIDES RELEASED:

Radionuclide Released

Estimated Activity (uCi/cc)

Kr-85 1.88E-02
Xe-135m 7.54E-04
Xe-133 5.51E-02
Xe-133m 4.72E-04

TOTAL

7.51E-02

There was no calculated dose to the public as a result of this release.
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Table 2-1A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases

Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent

A, Fission And Activation Gases

1. Total Release

2. Average Release rate for period
3. Percent of Applicable Limit

B. Radioiodines

1. Total Iodine-131

2. Average Release rate for period
3. Percent of Applicable Limit

C. Particulates

1. Particulates ( Half-Lives > 8
2. Average Release rate for period
3. Percent of Applicable Limit

D. Tritium

1. Total Release
2. Average Release rate for period
3. Percent of Applicable Limit

E. Gross Alpha

1. Total Release
2. Average Release rate for period

* Applicable limits are expressed in terms of dose. See Tables 2-4A, 2-4B, 2-5A, 2-5B of this report.

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Curies 1.00E-01 1.46E-01 6.81E-01 5.66E-02
uCi/sec 1.27E-02 1.85E-02 8.63E-02 7.18E-03
0/0 * * * 3
Curies 7.13E-06 0.00E+00 0.00E+00 0.00E+00
uCifsec 9.05E-07 0.00E+00 0.00E+Q0 0.00E+00
0/0 * * * *
Curies 7.47E-08 9.73E-08 1.47E-07 1.31E-07
uCi/sec 9.47E-09 1.23E-08 1.87E-08 1.658E-08
0/0 * x* * *
Curies 4.85E+00 3.27E+00 7.76E+00 3.46E+00
uCi/sec 6.16E-01 4.14E-01 9.84E-01 4.38E-01
% * * * *
Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
uCi/sec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-1B

Vogtle Electric Generating Plant

RADIOQACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases

Type of Effluent

A. Fission And Activation Gases

1. Total Release
2. Average Release rate for period
3. Percent of Applicable Limit

B. Radioiodines

1. Total Iodine-131
2. Average Release rate for period
3. Percent of Applicable Limit

C. Particulates

1, Particulates ( Half-Lives > 8
2. Average Release rate for period
3. Percent of Applicable Limit

D. Tritium

1. Total Release
2. Average Release rate for period
3. Percent of Applicable Limit

E. Gross Alpha

1. Total Release
2. Average Release rate for period

* Applicable limits are expressed in terms of dose. See Tables 2-4A, 2-4B, 2-5A, 2-5B of this report.

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Curies 1.92E+02 5.96E+00 6.77E+00 1.19e+01
uCi/sec 2.44E+01 7.57E-01 8.58E-01 1.51E+00
% * * * *
Curies 4.41E-04 0.00E+00 0.00E+00 0.00E+00
uCifsec 5.59E-05 0.00E+00 0.00E+00 0.00E+00
% * * * *
Curies 6.51E-08 1.54E-08 0.00E+00 0.00E+00
uCi/sec 8.26E-09 1.96E-09 0.00E+00 0.000E+00
% * * * *
Curies 7.22E+00 5.16E+00 2.84E+00 1.13E+00
uCi/sec 9.16E-01 6.55E-01 3.60E-01 1.43E-01
0/0 % * * *
Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
uCifsec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-1C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Summation Of All Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Type of Effluent Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter

A. Fission And Activation Gases
1. Total Release Curies 1.92E+02 6.11E+00 7.45E+00 1.20E+01
2. Average Release rate for period uCi/sec 2.44E+01 7.75E-01 9.45E-01 1.52E+00
3. Percent of Applicable Limit % * * * *

B. Radioiodines
1. Total Iodine-131 Curies 4,48E-04 0.00E+00 0.00E+00 0.00E+00
2. Average Release rate for period uCi/sec 5.68E-05 0.00E+00 0.00E+00 0.00E+00
3. Percent of Applicable Limit % * * * *

C. Particulates
1. Particulates ( Half-Lives > 8 Curies 1.40E-07 1.13E-07 1.47E-07 1.31E-07
2. Average Release rate for period uCifsec 1.77E-08 1.43E-08 1.87E-08 1.658E-08
3. Percent of Applicable Limit % * * * *

D. Tritium
1. Total Release Curies 1.21E+01 8.43E+00 1.06E+01 4,58E+00
2. Average Release rate for period g/Ci/sec 1.53E+00 1.07E+00 1.34E+00 5.81F-01
3. Percent of Annlicahle | imit ? * * * *

E. Gross Alpha
1. Total Release Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2. Average Release rate for period uCi/sec 0.00E+00 0.00E+00 0.00E+00 0.00E+00

* Applicable limits are expressed in terms of dose. See Tables 2-4A, 2-4B, 2-5A, 2-5B of this report.
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Table 2-2A
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

No Nudlides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

1-131 Curies 7.13E-06 0.00E+00 0.00E+00 0.00E+00
1-133 Curies 2.81E-05 0.00E+00 0.00E+00 0.00E+00
1-135 Curies 3.79E-05 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 7.31E-05 0.00E+00 0.00E+00 0.00E+00
Particulates

Sr-89 Curies 0.00E+00 0.00E+00 8.04E-08 1.31E-07
Sr-90 Curies 7.47E-08 9.73E-08 6.69E-08 0.00E+00
Total For Period Curies 7.47E-08 9.73E-08 1.47E-07 1.31E-07
Tritium

H-3 Curies 4,74E+00 2.77E+00 3.18E+00 3.20E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no
radioactivity was present at detectable levels. See Table 2-6 for typical minimum

detectable concentrations.
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Table 2-2A

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter  3RD Quarter  4TH Quarter
Fission Gases
Ar-41 Curies 9.96E-02 1.41E-01 6.81E-01 5.56E-02
Xe-133 Curies 7.26E-04 4.90E-03 1.05E-04 1.03E-03
Total For Period Curies 1.00E-01 1.46E-01 6.81E-01 5.66E-02
Jodines
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 1.12E-01 5.00E-01 4.58E+00 2.58E-01
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-2B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases

Unit; 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 18T Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

Kr-85M Curies 8.29E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 3.21E+01 0.00E+00 0.00E+00 0.00E+00
Xe-135 Curies 3.41E+00 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 3.64E+01 0.00E+00 0.00E+00 0.00E+00
Iodines

1-131 Curies 7.59E-06 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 7.59E-06 0.00E+00 0.00E+00 0.00E+00
Particulates

Sr-89 Curies 4.62E-08 0.00E+00 0.00E+00 0.00E+00
Sr-90 Curies 1.89E-08 1.54E-08 0.00E+00 0.00E+00
Total For Period Curies 6.51E-08 1.54E-08 0.00E+00 0.00E+00
Tritium

H-3 Curies 6.16E+00 4,27E+00 1.58E+00 0.00E+0Q0
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.

See Table 2-6 for typical minimum detectable concentrations.
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Table 2-2B
Vogtle Eiectric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases

Unit; 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies 1.46E+00 1,28E+00 6.77E-01 8.50E-01
Kr-85 Curies 0.00E+00 0.00E+00 0.00E+00 5.43E-01
Xe-131M Curies 2.21E+00 0.00E+00 0.00E+00 2.18E-02
Xe-133M Curies 1.91E+00 0.00E+00 2.15E-02 4,79E-02
Xe-133 Curies 1.40E+02 4.46E+00 5.84E+00 1.03E+01
Xe-135 Curies 3.78E-01 2.19E-01 2.23E-01 1.58E-01
Total For Period Curies 1.46E+02 5.96E+00 6.77E+00 1.19E+01
Todines
I-131 Curies 2.37E-04 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 2.37E-04 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 9.55E-01 8.90E-01 1.26E+00 1.13E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-2C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

Kr-85M Curies 8.29E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 3.21E+01 0.00E+00 0.00E+00 0.00E+00
Xe-135 Curies 3.41E+00 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 3.64E+01 0.00E+00 0.00E+00 0.00E+00
Todines

1-131 Curies 1.47E-05 0.00E+00 0.00E+00 0.00E+00
1-133 Curies 2.81E-05 0.00E+00 0.00E+00 0.00E+00
1-135 Curies 3.79E-05 0.00E+00 0.00E+00 0.00E+Q0
Total For Period Curies 8.07E-05 0.00E+00 0.00E+00 0.00E+00
Particulates

Sr-89 Curies 4,62E-08 0.00E+00 8.04E-08 1.31E-07
Sr-90 Curies 9.36E-08 1.13E-07 6.69E-08 0.00E+00
Total For Period Curies 1.40E-07 1.13E-07 1.47E-07 1.31E-07
Tritium

H-3 Curies 1.09E+01 7.04E+00 4,75E+00 3.20E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E-+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.

See Table 2-6 for typical minimum detectable concentrations.

Page 49 of 87



Table 2-2C

Vogtle Electric Generating Piant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Mixed Mode Level Releases

Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies 1.56E+00 1.42E+00 1.36E+00 9.06E-01
Kr-85 Curies 0.00E+00 0.00E+00 0.00E+00 5.43E-01
Xe-131M Curies 2.21E+00 0.00E+00 0.00E+00 2.18E-02
Xe-133M Curies 1.91E+00 0.00E+00 2.15E-02 4.79E-02
Xe-133 Curies 1.40E+02 4,476+00 5.84E+00 1.03E+01
Xe-135 Curies 3.78E-01 2.19E-01 2.23E-01 1.58E-01
Total For Period Curies 1.46E+02 6.11E+00 7.45E+00 1.20E+01
Iodines
I-131 Curies 2.37E-04 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 2.37E-04 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 1.07E+00 1.39E+00 5.84E+00 1.39E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels. See Table 2-6 for
typical minimum detectable concentrations.
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Table 2-3A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Effluents - Ground Level Releases
Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rarticulatas

No Nuclides Found Curies 0.00E+00 0.00E-+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-3A

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Effluents - Ground Level Releases

Unit: 1
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 2-6 for typical minimum detectable concentrations.
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Table 2-3B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Effluents - Ground Level Releases
Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases

No Nudlides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
_Particulates

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 2-6 for typical minimum detectable concentrations.
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Table 2-3B

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 18T Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies 1.29E-01 0.00E+00 0.00E+00 0.00E+00
Xe-131M Curies 1.81E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133M Curies 1.50E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 9.39E+00 0.00E+00 0.00E+00 0.00E+00
Xe-135 Curies 2.62E-02 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 9.88E+00 0.00E+00 0.00E+00 0.00E+00
Iodines
1-131 Curies 1.96E-04 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.96E-04 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 1.05E-01 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels, See Table 2-6 for typical minimum
detectable concentrations.
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Table 2-3C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter
Fission Gases

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Iodines

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha

No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels. See Table 2-6
for typical minimum detectable concentrations.
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Table 2-3C
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Ground Level Releases

Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies 1.29E-01 0.00E+00 0.00E+00 0.00E+00
Xe-131M Curies 1.81E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133M Curies 1.50E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 9.39E+00 0.00E+00 0.00E+00 0.00E+00
Xe-135 Curies 2.62E-02 0.00E+00 0.00E+Q0 0.00E+00
Total For Period Curies 9.88E+00 0.00E+00 0.00E+00 0.00E+00
Iodines
1-131 Curies 1,96E-04 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.96E-04 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 1.05E-01 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radioactivity was present at detectable levels. See Table 2-6

for typical minimum detectable concentrations.
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Table 2-4A

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Air Doses Due to Gaseous Release

Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Type of Radiation ODCM Units 1ST Otr % ODCM 2ND Otr % ODCM 3RD Qfr % ODCM 4TH Otr % ODCM

Gamma Air 5.00E+00 mRad 1.36E-05 2.71E-04 1.93E-05 3.85E-04 9.27E-05 1.85E-03 7.57E-06 1.51E-04

Beta Air 1.00E+01 mRad 4.80E-06 4.80E-05 6.86E-06 6.86E-05 3.27E-05 3.27E-04 2.69E-06 2.69E-05
Cumulative Doses Per Year

Type of Radiation ODCM Unit Year to End % ODCM Receptor Limit

Gamma Air 1.00E+01 mRad 1.33E-04 1.33E-03 Site Boundary / Child Air Dose Gamma Annual 1.21

Beta Air 2.00E+01 mRad 4,70E-05 2.35E-04 Site Boundary / Child Air Dose Beta Annual 1.21
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Table 2-4B
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT ~ 2010
Air Doses Due to Gaseous Release
Unit: 2
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Type of Radiation ODCM Units 1ST Otr % ODCM 2ND Oftr % ODCM 3RD Qtr % ODCM 4TH Otr % ODCM

Gamma Air 5.00E+00 mRad 1.36E-03 2.71E-02 2.04E-04 4.08E-03 1.29£-04 2.58E-03 1.74E-04 3.48E-03

Beta Air 1.00E+01 mRad 3.47E-03 3.47E-02 1.38E-04 1.38E-03 1.31E-04 1.31E-03 2.22E-04 2.22E-03
Cumulative Doses Per Year

Type of Radiation ODCM Unit Year to End % ODCM Receptor Limit

Gamma Air 1.00E+01 mRad 1.86E-03 1.86E-02 Site Boundary / Child Air Dose Gamma Annual 1.21
Beta Air 2.00E+01 mRad 3.96E-03 1.98E-02 Site Boundary / Child Air Dose Beta Annual 1.21
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Table 2-4C
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Air Doses Due to Gaseous Release
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Cumulative Doses Per Quarter

Type of Radiation ODCM Units 1ST Otr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM

Gamma Air 5.00E+00 mRad 1.37E-03 2.74E-02 2.23E-04 4.47E-03 2.22E-04 4,43E-03 1.82E-04 3.63E-03

Beta Air 1.00E+01 mRad 3.48E-03 3.48E-02 1.45E-04 1.45E-03 1.64E-04 1.64E-03 2.25E-04 2.25E-03
Cumulative Doses Per Year

Type of Radiation ODCM Unit Year to End % ODCM Receptor Limit

Gamma Air 1.00E+01 mRad 2.00E-03 2.00E-02  Site Boundary / Child Air Dose Gamma Annual 1.21
Beta Air 2.00E+01 mRad 4.01E-03 2.01E-02  Site Boundary / Child Air Dose Beta Annual 1.21
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RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Table 2-5A
Vogtie Electric Generating Plant

Doses To A Member Of The Public Due To Radioiodines, Tritium, and Particulates in Gaseous Releases

Cumulative Doses Per Quarter

Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Organ ODCM Units 1ST Otr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM
Bone 7.50E+00 mRem 3.01E-06 4,01E-05 3.86E-06 5.15E-05 2.75E-06 3.67E-05 1.54E-07 2.05E-06
GI-Lli 7.50E+00 mRem 1.05E-04 1.40E-03 7.07E-05 9.43E-04 1.68E-04 2.24E-03 7.47E-05 9.96E-04
Kidney 7.50E+00 mRem 1.05E-04 1.40E-03 7.06E-05 9.42E-04 1.68E-04 2.24E-03 7.47E-05 9.96E-04
Liver 7.50E4+00 mRem 1.05E-04 1.40E-03 7.06E-05 9.42E-04 1.68E-04 2.24E-03 7.47E-05 9.96E-04
Lung 7.50E+00 mRem 1.05E-04 1.40E-03 7.06E-05 9.42E-04 1.68E-04 2.24E-03 7.47E-05 9.96E-04
Thyroid 7.50E+00 mRem 1.18E-04 1.58E-03 7.06E-05 9.42E-04 1.68E-04 2.24E-03 7.47E-05 9.96E-04
Total Body 7.50E+00 mRem 1.06E-04 1.41E-03 7.16E-05 9.55E-04 1.68E-04 2.24E-03 7.47E-05 9.96E-04
Cumulative Doses per Year

Organ ODCM Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01  mRem 9.773E-06 6.515E-05 Maximum Individual / Child Iodine/Part Dose Annual 1.2
GI-Lli 1.500E+01 mRem 4.181E-04 2.787E-03  Maximum Individuai / Child Iodine/Part Dose Annual 1.2
Kidney 1.500E+01 mRem 4,180E-04 2.787E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.2
Liver 1.500E+01 mRem 4,180E-04 2.787E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.2
Lung 1.500E+01 mRem 4.180E-04 2.787E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.2
Thyroid 1.500E+01 mRem 4,315E-04 2.876E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.2
Total Body 1.500E+01 mRem 4.204E-04 2.803E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.2
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Cumulative Doses Per Quarter

Table 2-5B
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Doses To A Member Of The Public Due To Radioiodines, Tritium, and Particulates in Gaseous Releases

Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Organ ODCM Units 1ST Qtr % ODCM 2ND Qtr 9% ODCM 3RD Qtr 9% ODCM 4TH Qtr % ODCM
Bone 7.50E+00 mRem 5.47E-06 7.29E-05 6.12E-07 8.16E-06 0.00E+00  0.00E+00 0.00E+00  0.00E+00
GI-Lli 7.50E+00 mRem 1.3BE-04 1.85E-03 1.12E-04 1.49E-03 6.14E-05 8.18E-04 2.44E-05 3.25E-04
Kidney 7.50E+00 mRem 1.45E-04 1.93E-03 1.12E-04 1.49E-03 6.14E-05 8,18E-04 2.44E-05 3.25E-04
Liver 7.50E+00 mRem 1.42E-04 1.90E-03 1.12E-04 1.49E-03 6.14E-05 8.18E-04 2.44E-05 3.25E-04
Lung 7.50E+00 mRem 1.38E-04 1.84E-03 1.12E-04 1.49E-03 6.14E-05 8.18E-04 2.44E-05 3.25E-04
Thyroid 7.50E+00 mRem 1.55E-03 2.06E-02 1.12E-04 1.49E-03 6.14E-05 8.18E-04 2.44E-05 3.25E-04
Total Body 7.50E+00 mRem 1.41E-04 1.88E-03 1.12E-04 1.49E-03 6.14E-05 8.18E-04 2.44E-05 3.25E-04
Cumulative Doses per Year

Organ ODCM Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01 mRem 6.081E-06 4,054E-05 Maximum Individual / Child Iodine/Part Dose Annual 1.21
GI-Lli 1.500E+01 mRem 3.359E-04 2.239E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Kidney 1.500E+01 mRem 3.425E-04 2.283E-03  Maximum Individual / Child Iodine/Part Dose Annual 1,21
Liver 1.500E+01 mRem 3.397E-04 2.265E-03  Maximum Individuai / Child Iodine/Part Dose Annual 1.21
Lung 1.500E+01 mRem 3.355E-04 2.237E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.21
Thyroid 1.500E+01 mRem 1.743E-03 1.162E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Total Body 1.500E+01  mRem 3.382E-04 2.255E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
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Cumulative Doses Per Quarter

Table 2-5C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Unit: Site

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Doses To A Member Of The Public Due To Radioiodines, Tritium, and Particulates in Gaseous Releases

Organ ODCM Units 1ST Otr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM
Bone 7.50E4+00 mRem 8.48E-06 1.13E-04 4.47E-06 5.96E-05 2.75E-06 3.67E-05 1.54E-07 2.05€-06
GI-Lii 7.50E+00 mRem 2.43E-04 3.25E-03 1.82E-04 2.43E-03 2.29E-04 3.05E-03 9.91E-05 1.32E-03
Kidney 7.50E+00 mRem 2.50E-04 3.33E-03 1.82E-04 2.43E-03 2.298-04 3.05E-03 9.91E-05 1.32E-03
Liver 7.50E+00 mRem 2.47E-04 3.30E-03 1.82E-04 2.43E-03 2.29E-04 3.05E-03 9.91E-05 1.32E-03
Lung 7.50E4+00 mRem 2.43E-04 3.24E-03 1.82E-04 2.43E-03 2.29E-04 3.05E-03 9.91E-05 1.32£-03
Thyroid 7.50E+00 mRem 1.66E-03 2.22E-02 1.82E-04 2.43E-03 2.29E-04 3.05E-03 9.91E-05 1.32E-03
Total Body 7.50E+00 mRem 2.46E-04 3.29E-03 1.83E-04 2.45E-03 2.30E-04 3.06E-03 9.91E-05 1.32E-03
Cumulative Doses per Year

Organ ODCM Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E4+01  mRem 1.585E-05 1.057E-04 Maximum Individual / Child Iodine/Part Dose Annuai 1..
GI-Lii 1.500E4+01  mRem 7.540E-04 5.027E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.,
Kidney 1.500E+01 mRem 7.605E-04 5.070E-03  Maximum Individua! / Child Iodine/Part Dose Annual 1.,
Liver 1.500E+01 mRem 7.577E-04 5.052E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.,
Lung 1.500E+01 mRem 7.535E-04 5.0236-03 Maximum Individual / Child Iodine/Part Dose Annual 1.
Thyroid 1.500E+01 mRem 2.175E-03 1.450E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.
Total Body 1.500E+01 mRem 7.586E-04 5.058E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.,
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Table 2-6
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
MINIMUM DETECTABLE CONCENTRATIONS - GASEOUS SAMPLE ANALYSES

Starting: 1-Jan-2010 Ending: 31-Dec-2010
RADIONUCLIDE MDC UNITS
Kr-87 1.82E-08 uCi/ml
Kr-88 2.53E-08 uCi/ml
Xe-133 2.05E-08 uCi/ml
Xe-133m 8.63E-08 uCi/mi
Xe-135 7.12E-08 uCi/ml
Xe-138 1.05E-07 uCi/ml
I-131 7.93E-15*% uCi/ml
Mn-54 3.94E-14* uCi/ml
Fe-59 2.45E-14* uCi/ml
Co-58 1.39E-14* uCi/ml
Co-60 1.75E-14* uCi/ml
Zn-65 2.82E-14* uCi/ml
Mo-99 9.57E-14* uCi/ml
Cs-134 1.12E-14* uCi/mi
Cs-137 8.71E-15% uCi/ml
Ce-141 8.62E-15* uCi/ml
Ce-144 2.77E-14* uCi/ml
Sr-89 1.00E-13 uCi/ml
Sr-90 1.00E-13 uCi/ml
H-3 9.00E-08 uCifml
Gross Alpha 1.00E-13 uCi/mi

* Based on an estimated sample volume of 5.7E+08 mi.
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Table 2-7A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Effluents - Batch Release Summary
Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of batch releases 24 25 24 26 99
2. Total time period for batch releases ( Minutes ) 2.39E+03 3.17E+03 1.07E+04 1.46E+03 1.77E+04
3. Maximum time period for a batch { Minutes ) 9.37E+02 7.10E+02 4.55E+03 1.16E+02 4.55E+03
4, Average time period for a batch ( Minutes ) 9.95E+01 1.27E+02 4.46E+02 5.62E+01 1.79E+02
5. Minimum time period for a batch ( Minutes ) 2.40E+01 3.00E+01 2.30E+01 1.60E+01 1.60E+01
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Table 2-7B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Batch Release Summary

Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of batch releases 64 24 21 28 137
2. Total time period for batch releases { Minutes ) 5.91E+04 3.90E+04 2.24E+04 1.85E+04 1.39E+05
3. Maximum time period for a batch ( Minutes ) 5.75E+03 9.09E+03 4.76E+03 3.27E+03 9.09E+03
4. Average time period for a batch ( Minutes ) 9.24E+02 1.63E+03 1.07E+03 6.61E+02 1.02E+03
5. Minimum time period for a batch { Minutes ) 2.00E+00 6.00E+00 1.00E+01 1.40E+01 2.00E+00
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Table 2-7C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Gaseous Effluents - Batch Release Summary
Unit: Site

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter Year Totals
1. Number of batch releases 88 49 45 54 236
2. Total time period for batch releases { Minutes ) 6.15E+04 4.22E+04 3.31E+04 2.00E+04 1.57E+05
3. Maximum time period for a batch ( Minutes ) 5.75E+03 9.09E+03 4.76E+03 3.27E+03 9.09E+03
4, Average time period for a batch { Minutes ) 6.99E+02 8.62E+02 7.37E+02 3.70E+02 6.65E+02
5. Minimum time period for a batch ( Minutes ) 2.00E+00 6.00E+00 1.00E+01 1.40E+01 2.00E+00
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Table 2-8A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Abnormal Release Summary

Unit: 1

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases

1. Number of Releases

2. Total Time For All Releases
3. Maximum Time For A Release
4. Average Time For A Release
5. Minimum Time For A Release

6. Total activity for all releases
A. Fission And Activation Products

1. Total Release (not including
tritium, gases, alpha)

2. Average diluted concentration
during period

3. Percent of Applicable Limit

B. Tritium

1. Total Release

2. Average diluted Concentration
during period

3. Percent of Applicable Limit

C. Dissolved and Entrained Gases

1. Total Release

2. Average diluted Concentration
during period

3. Percent of Applicable Limit

Units 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter Year Totals
0 0 0 0 0

( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

{ Minutes ) 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00

( Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

{ Minutes ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

{ Curies ) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Curies 7.23E-03 5.56E-03 1.15E-03 1.83E-04

uCi/mL 7.21E-09 2.86E-09 4.74E-10 6.08E-11

0}{0 * * * *

Curies 2.38E+02 2.90E+01 6.94E+00 9.80E-01

uCi/miL 2.37E-04 1.49E-05 2.86E-06 3.26E-07

% * LS * *

Curies 1.96E-01 2.47E-04 0.00E+00 0.00E+00

uCi/mL 1.95E-07 1.27E-10 0.00E+00 0.00E+00

0/6 * * * *
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Table 2-8B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Abnormal Release Summary

Unit: 2

Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases

1. Number of Releases

2. Total Time For All Releases
3. Maximum Time For A Release
4. Average Time For A Release

5. Minimum Time For A Release
6. Total activity for all releases
A. Fission And Activation Products

1. Total Release (not including
tritium, gases, alpha)

2. Average diluted concentration
during period

3. Percent of Applicable Limit

B. Tritium

1. Total Release
2. Average diluted Concentration

during period
3. Percent of Applicable Limit

C. Dissolved and Entrained Gases

1. Total Release

2. Average diluted Concentration
during period

3. Percent of Applicable Limit

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
0 0 0 1 1

( Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02

( Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02

( Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02

( Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02

{ Curies ) 0.00E+00 0.00E+00 0.00E+00 2.17E+00 2.17E+00

Curies 1.73E-02 1.84E-02 6.09E-03 1.02E-02

uCi/mL 8.66E-09 4.49E-09 1.22E-09 1.57E-09

% * * * *

Curies 5.86E+02 1.06E+02 4,57E+01 1.65E+02

uCi/ml 2.94E-04 2.58E-05 9.13E-06 2.55E-05

% * * * *

Curies 6.06E-01 7.56E-04 0.00E+00 2.57E-03

uCi/mL 3.04E-07 1.85E-10 0.00E+00 3.99E-10

%

k3
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Table 2-8C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010
Gaseous Effluents - Abnormal Release Summary
Unit: Site
Starting: 1-Jan- 2010 Ending: 31-Dec-2010

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of Releases 0 0 0 1 1
2. Total Time For All Releases { Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02
3. Maximum Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02
4. Average Time For A Release { Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02
5. Minimum Time For A Release ( Minutes ) 0.00E+00 0.00E+00 0.00E+00 3.55E+02 3.55E+02
6. Total activity for all releases { Curies ) 0.00E+00 0.00E+00 0.00E+00 2.17E+00 2.17E+00
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3.0

3.1

3.1.1

3.1.2

3.2

Solid Waste
Regulatory Requirements

The ODCM requirements presented in this section are stated in part for Unit 1 and
Unit 2.

Solid Radioactive Waste System

10.2.1 Process Control Program (PCP)

Radioactive wastes shall be solidified or dewatered in accordance with the PCP to
meet shipping and transportation requirements during transit and disposal site
requirements when received at the disposal site.

Reporting Requirements

12.1 PCP states in part:

The Radioactive Effluent Release Report, submitted in accordance with Technical
Specification 5.6.3, shall include a summary of the quantities of solid radwaste
released from the units, as outlined in Regulatory Guide 1.21.

Solid Waste Data

Regulatory Guide 1.21, Table 3 is found in this report as Table 3-1.
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RADIOACTIVE EFFLUENT AND WASTE DISPOSAL REPORT - 2010

Table 3-1
Vogtle Electric Generating Plant

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
Units1and 2

JANUARY 1, 2010 THROUGH JUNE 30, 2010

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Non Irradiated Fuel)

1. Type of waste

Page 1 0of 4

Type of Waste Unit 6 month Est. Total
Period Error, %
B - 3
:;CSpent Resins, Filter sludges, evaporator Bottoms, réxi N/A N/A
b. Dry Compressible Waste, Contaminated m 475% 10%
Eguipment, etc Ci 5.36 ¢
v 3
c. Irradiated components, control rods, etc r(r:xi NONE N/A
- - ‘ 3
d. Other (describe) Secondary Side Resin (SGBD) r(r:xi NONE N/A
*As Shipped 50 m’ as disposed of.
2. Estimate of major nuclide composition (by type of waste).
Type of | Nuclide Percentage
wasle
a. N/A %
N/A %
N/A %
b. H-3 % 31.780
Ni-63 % 18.979
Co-60 % 10.722
C-14 % 16.195
Fe-55 %o 7.692
Others 14.632
c. N/A %0
N/A %
N/A %
D N/A %
N/A T
N/A %
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
1 Cask/Tractor/Trailer Energy Solutions, Oak Ridge, TN
8 Tractor/Trailer Energy Solutions, Oak Ridge, TN
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RADIOACTIVE EFFLUENT AND WASTE DISPOSAL REPORT - 2010

TABLE 3-1
Vogtle Electric Generating Plant

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
Units 1 and 2

JANUARY 1, 2010 THROUGH JUNE 30, 2010

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Page 2of 4

Number of Shipments

Mode of Transportation

Destination

NONE

ADDITIONAL INFORMATION REQUIRED BY ODCM:

Shipments Sent Directly to Disposal

Shipment No. Waste | Type Container Shipping Class | Solidification Volume
Class Agent
NONE
Shipments to a Waste Processor
Shipment No. Waste | Type Container Shipping Solidification Agent | Processor
Class Class
RVRS-10-001 A IP-1 LSA-I NONE Energy
Solutions
RVRS-10-002 A IP-1 Limited NONE Energy
Quantity Solutions
RVRS-10-003 A 1p-1 LSA-I NONE Energy
Solutions
RVRS-10-004 A IP-1 LSA-I NONE Energy
Solutions
RVRS-10-005 A IP-1 Limited NONE Energy
Quantity Solutions
RVRS-10-006 A IP-1 LSA-I NONE Energy
Solutions
RVRS-10-007 A p-1 Limited NONE Energy
Quantity Solutions
RVRS-10-008 A IP-11 LSA-II NONE Energy
Solutions
RVRS-10-009 A IP-1 LSA-I NONE Energy
Solutions
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TABLE 3-1

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 2010
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

Units 1 and 2

Page 3 of 4

JULY 1, 2010 THROUGH DECEMBER 31, 2010

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL

1. Type of waste

Type of Waste Unit 6 month Est. Total
Period Error, %
a. Spent Resins, Filter sludges, evaporator Bottoms, m’ 3.115%
. 25%
etc Ci 6.25
b. Dry Compressible Waste, Contaminated m’ 270.143%
. . 25%
Equipment, etc Ci 1.8
c. Irradiated components, control rods, etc m’
Ci
d. Other (describe) Secondary Side Resin (SGBD) m’ 112.418* 25%
**GIC Program Ci 7.38E-2
* As Shipped
2. Estimate of major nuclide composition (by type of waste).
Type of | Nuclide Percentage
waste
a. N/A %
N/A %
N/A %
b. H-3 % 31.780
Ni-63 % 18.979
Co-60 Yo 10.722
C-14 % 16.195
Fe-55 % 7.692
Others 14.632
c. N/A %
N/A %
N/A %
D N/A T
N/A %
N/A %
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
1 Cask/Tractor/Trailer Energy Solutions, Oak Ridge, TN
1 Cask/Tractor/Trailer Energy Solutions, Kingston, TN
8 Tractor/Trailer Energy Solutions, Oak Ridge, TN
6 Tractor/Trailer Energy Solutions, Oak Ridge, TN
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RADIOACTIVE EFFLUENT AND WASTE DISPOSAL REPORT - 2010

TABLE 3-1

Vogtle Electric Generating Plant

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
Units 1 and 2

July 1, 2010 THROUGH December 31, 2010

B. Irradiated Fuel Shipments

Page 4 of 4

Number of Shipments

Mode of Transportation

Destination

NONE

Additional Information Required by ODCM:
Shipments Sent Directly to Disposal

Shipment No. Waste | Type Container Shipping Class | Solidification Volume
Class Agent
NONE
Shipments to a Waste Processor
Shipment No. Waste | Type Container Shipping Class | Solidification Processor
Class Agent
RVRS-10-010 A IP-1 LSA-I NONE Energy
Solutions
RVRS-10-011 * A IP-1  (SGBD) Limited NONE Energy
Quantity Solutions
RVRS-10-012 A 1P-1 LSA-I NONE Energy
Solutions
RVRS-10-013 * A IP-1 (SGBD) Limited NONE Energy
Quantity Solutions
RVRS-10-014 A 1P-1 Limited NONE Energy
Quantity Solutions
RVRS-10-015 A IP-1 Limited NONE Energy
Quantity Solutions
RVRS-10-016 A IP-1 Limited NONE Energy
Quantity Solutions
RVRS-10-017 A IP-1 Limited NONE Energy
Quantity Solutions
RVRS-10-018 * A IP-1 (SGBD) Limited NONE Energy
Quantity Solutions
RVRS-10-019 * A Ip-1 (SGBD) Limited NONE Energy
Quantity Solutions
RVRS-10-020 A 1P-1 LSA-T NONE Energy
Solutions
RVRS-10-021* A 1P-1 (SGBD) | Limited NONE Energy
(Quantity Solutions
RVRS-10-022 A IP-1 LSA-I NONE Energy
Solutions
RVRS-10-023 A 1P-1 Limited NONE Energy
Quantity Solutions
RVRS-10-024 * A IP-1 (SGBD) | Limited NONE Energy
Quantity Solutions
RVRS-10-025 A IP-I Limited NONE Energy
Quantity Solutions

* Steam Generator Blow Down resin goes to Energy Solutions for final Evaluation and release.
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4.0

4.1

4.2

Doses to Members of the Public Inside the Site Boundary

Regulatory Requirements
ODCM 7.2.2.3 states in part:

"The report shall also include assessment of the radiation doses from radioactive
liquid and gaseous effluents to MEMBERS OF THE PUBLIC due to their activities
inside the SITE BOUNDARY during the report period; this assessment must be
performed in accordance with Chapter 6. All assurnptions used in making these
assessments ( i.e., specific activity, exposure time, and location) shall be included in
the report”.

Demonstration of Compliance

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

There will be no radiation dose at this location due to radioactive liquid effiuents.
Delineated in Table 4-1 for this location are the values of the basic data assumed in
the dose assessment due to radioactive gaseous effluents. Listed in this table are
distance and direction from a point midway between the center of Unit 1 and the Unit
2 reactors, the dispersion and deposition factors for any releases from the plant vent
(mixed mode) and from the turbine building (ground level), and the estimated
maximum occupancy factor for an individual and the assumed age group of this
individual.

The source term is listed in Tables 2-2A, and 2-2B for the mixed mode releases.
Similarly, it is listed in tables 2-3A and 2-3B for the ground level releases.

The maximum doses in units of mrem to a MEMBER OF THE PUBLIC due to their
activities inside the site boundary during the reporting period are presented in Table
4-1.
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Location Name:
Distance (kilometers):
Sector:

Occupancy Factor:

Age Group:

Ground Level Release
Ground Level Release
Mixed Mode Release
Mixed Mode Release

Bone

Liver

Total Body
Thyroid

Kidney

Lung

GI-Lli

NG Total Body
Whole Body Dose

Table 4-1

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Doses to a Member of the Public Due to Activities Inside the Site Boundary

Starting: 1-Jan-2010

Visitor's Center Receptor
4.47E-01

SE

4.57E-04

Child

Noble Gas
Particulate and Radioiodine
Noble Gas
Particulate and Radioiodine

Unit; Site

X/Q (sec/m3): 5.93E-06
X/Q (sec/m3): 5.58E-06
X/Q (sec/m3): 7.12E-07
X/Q (sec/m3): 6.74E-07

Units

mRem
mRem
mRem
mRem
mRem
mRem
mRem
mRem
mRem

1ST Quarter

2.46E-09
1.33E-07
1.33e-07
4.31E-07
1.34E-07
1.32E-07
1.32E-07
9.06E-07
1.04E-06

2ND Quarter 3RD Quarter
1,11E-10 6.66E-11
9.80E-08 1.23E-07
9.80E-08 1.23E-07
9.80E-08 1.23E-07
9.80E-08 1.23E-07
9.80E-08 1.23E-07
9.80E-08 1.23E-07
1.48E-07 1.46E-07
2.46E-07 2.69E-07
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Ending: 31-Dec-2010

D/Q (m-2): 2.28E-08

D/Q (m-2): 5.77E-09

4TH Quarter

7.67E-13
5.33E-08
5.33E-08
5.33E-08
5.33E-08
5.33E-08
5.33E-08
1.17E-07
1.70E-07

Year

2.64E-09
4.07E-07
4.07E-07
7.05E-07
4.08E-07
4.07E-07
4.07E-07
1.32E-06
1.72E-06



Location Name:

Distance (kilometers):

Sector:
Occupancy Factor:

Age Group:

Ground Level Release
Ground Level Release
Ground Level Release
Mixed Mode Release
Mixed Mode Release

Bone

Liver

Total Body
Thyroid

Kidney

Lung

GI-Lii

NG Total Body
Whole Body Dose

Vogtie Electric Generating Plant

Table 4-1

RADIOACTIVE EFFLUENT RELEASE REPORT - 2010

Doses to a Member of the Public Due to Activities Inside the Site Boundary

Starting: 1-Jan-2010

Units 384 Construction
4,83E-01

SW

2.37E-01

Adult

Units
mRem
mRem
mRem
mRem
mRem
mRem
mRem
mRem
mRem

Noble Gas
Particulate and Radioiodine
Particulate and Radioiodine
Noble Gas
Particulate and Radioiodine

1ST Quarter
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.80E-07
1.98E-07

Unit: Site

X/Q (sec/m3): 1.81E-05
X/Q (sec/m3): 6.93E-06
X/Q (sec/m3): 6.96E-06
X/Q (sec/m3): 9.75E-07
X/Q (sec/m3): 9.17E-07

2ND Quarter 3RD Quarter
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E-+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E-+00
0.00E+00 0.00E+00
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Ending: 31-Dec-2010

D/Q (m-2): 2.88E-08
D/Q (m-2): 2.88E-08

D/Q (m-2): 7.14E-09

4TH Quarter
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00

Year
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.81E-08
1.80E-07
1.98E-07



5.0 Total Dose from Uranium Fuel Cycle (40CFR190)
5.1 Regulatory Requirements

ODCM 5.1 states in part that 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 shall be
limited to less than or equal to 25 mrems to the whole body or to any
organ, except the thyroid, which shall be limited to less than or equal to
75 mrems.

5.2 Demonstration of Compliance

No dose limits stated in ODCM Sections 2.1.3, 3.1.3, and 3.1.4 were exceeded.
Therefore, compliance with 40 CFR 190 dose limits was demonstrated in
accordance with the requirements of ODCM Section 5.1.3.

6.0 Meteorological Data
ODCM 7.2.2.2 states in part:

The Radioactive Effluent Release Report shall include an annual
summary of hourly meteorological data collected over the previous year.
This annual summary may be either in the form of an hour-by-hour listing
of wind speed, wind direction, atmospheric stability, and precipitation (if
measured) on magnetic tape; or in the form of joint frequency distributions
of wind speed, wind direction and atmospheric stability.

In lieu of submission with the Radioactive Effluent Release Report, the
licensee has the option of retaining this summary of required
meteorological data on site in a file that shall be provided to the NRC
upon request.

7.0 Program Deviations
7.1 Inoperable Liquid or Gaseous Effluent Monitoring Instrumentation
7141 Regulatory Requirement

ODCM 7.2.2.6 states in part that the report shall include deviations from
the liquid and gaseous effluent monitoring instrumentation operability
requirements included in Sections 2.1.1 and 3.1.1, respectively. The
report shall include an explanation as to why the inoperability of liquid or
gaseous effiuent monitoring instrumentation was not corrected within the
specified time requirement.
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7.1.2

Description of Deviations

The inoperability of liquid and gaseous effluent moriitors not corrected
within the specified time for this reporting period is detailed below:

a. The river water dilution flow instrumentation, AFQI-7620 and FI-

7620A, were determined to be inoperable and not corrected within the
specified time requirement of ODCM Section 2.1.1.

Condition reports 2009108845, 2009108949, 2009110546 and
2009110718 document the events of inoperability.

The requirements of ODCM Action 40 have been implemented.

This inoperability was not corrected within the specified time
requirement because of equipment obsolescence. Design change
work order C091733601 was scheduled to correct this issue. This
work was completed on 10/20/10. This instrumentation is returned to
service.

. AFT-0014, waste gas system effluent flow rate measure device, was

determined to be inoperable and not corrected within the specified
time requirement of ODCM Section 3.1.1.

Condition report 2009106923 documented the events of inoperability.
The requirements of ODCM Action 46 have been implemented.

This inoperability was not corrected within the specified time
requirement because of operational issues. Repair of this equipment
requires a simultaneous outage of the waste gas systems for both
operating units. Design change work order A0S1273901 is scheduled
to correct this issue following the Unit 1 refueling outage.

. 1FT-0021, Steam Generator Blowdown Effluent Line flow rate

measurement device, was determined to be inoperable and not
corrected within the specified time requirement of ODCM Section
2.1.1.

Condition report 2009104981 was written following unsuccessful
channel calibration surveillance of this equipment under WO
1081301301.

The requirements of ODCM Action 40 have been implemented.

This inoperability was not corrected within the specified time
requirement because of equipment obsolescence. Design change
work order 1090935601 was scheduled to correct this issue.
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This work was completed on 08/02/10. 1FT-0021 has been returned to
service.

. TRE-12444A, Plant vent effluent wide range monitor, was determined
to be inoperable and not corrected within the specified time
requirement of ODCM Section 3.1.1.

Condition report 2010105339 was written due to failure of the skid
sample pump.

The requirement of ODCM Action Statement 51 was not required due
to alternate monitor 1RE-12442A being continuously operable.

The inoperability was not corrected within the specified time
requirement because a safety related pump assembly had to be used.
This part had to be ordered. This work was completed on 08/03/10.
1RE-12444A is returned to service.

. 2RE-12444C, Plant vent noble gas activity monitor, was determined to
be inoperable and not corrected within the specified time requirement
of ODCM Section 3.1.1.

Condition report 2009100357 was written following unsuccessful
channel calibration surveillance under WO 2090065101.

The requirements of ODCM Actions 47 and 48 have not been required
due to alternate monitor 1RE-12442C being continuously operable.

The inoperability was not corrected within the specified time
requirement because of equipment obsolescence. WO 2090065101
documents efforts to procure replacement parts. This work was
completed on 12/08/10. 2RE-12444C has been returned to service.
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7.2

7.2.1

7.2.2

8.0

8.1

Tanks Exceeding Curie Content Limits
Regulatory Requirements

ODCM 7.2.2.6 states in part that the report shall include a description of
the events leading to liquid holdup tanks or gas storage tanks exceeding
the limits of Technical Specifications 5.5.12.

Description of Deviations

Limits for outdoor liquid hold-up tanks used for radioactive liquids were
not exceeded during this reporting period.

Limits for the gas storage tanks were not exceeded during this reporting
period.

Changes to the Vogtle Electric Generating Plant Offsite Dose
Calculation Manual (ODCM)

Regulatory Requirements

ODCM 7.2.2.5 states in part that changes to the ODCM shall be
submitted with the Radioactive Effluent Release Report. These changes
may be due to changes in the radiological environmental monitoring
program sampling locations as required by ODCM 4.1.1.2.3 or changes to
dose calculation locations as required by ODCM 4.1.2.2.2. Land uses
and dose calculation locations within five miles of VEGP must be
determined by a land use census as required by ODCM 4.1.2.
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8.2

Description of Changes

Changes were made to the Vogtle Electric Generating Plant ODCM for
the period January 1, 2010 through December 31, 2010. Revision 27 in
October 2010. A complete copy of the ODCM will be included with this
report with changes identified by bars in the right hand margin of the
document.

Revision 27, October 2010

The following were revised to provide the option of recording the local
effluent radiation monitor (if functional) on a scheduled frequency rather
than sampling radioactive effluents when remote effluent radiation monitor
indication is not available in the control room.

1. Table 2-1 Radioactive Liquid Effluent Monitoring Instrumentation,
Action 37, Action 38, Action 39.
2. Table 3-1 Radioactive Gaseous Effluent Monitoring

Instrumentation, Action 45, Action 47, Action 48, Action 51.

Also, in Section 3.3.6, Setpoints for Particulate and lodine Monitors, the
reference to ARE-13256 was deleted. This monitor was in the Dry Active
Waste (DAW) Building and was removed when the building was removed
during construction of Units 3 and 4.
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9.0

9.1

9.2

Major Changes to Liquid, Gaseous, or Solid Radwaste Treatment
Systems

Regulatory Requirements
ODCM 7.2.2.7 states in part:

As required by Sections 2.1.5 and 3.1.6, licensee initiated MAJOR
CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS (liquid
and gaseous) shall be reported to the Nuclear Regulatory Commission in
the Radioactive Effluent Release Report covering the period in which the
change was reviewed and accepted for implementation.

Note 1: In lieu of inclusion in the Radioactive Effluents Release Repon,
this same information may be submitted as part of the annual FSAR
update.

PCP 12.1 states in part:

Licensee major initiated changes to the solid radioactive waste treatment
system shall be reported to the Nuclear Regulatory Commission in the
Radioactive Effluent Release Report for the period in which the change
was implemented.

Description of Major Changes

Gaseous Radwaste System

There were no major changes to the gaseous radwaste systems in the 2010

assessment period.

Liquid Radwaste System

Major changes to the liquid radwaste facilities are those that contribute to
significant changes in release; i.e., either decreases or increases in
release volume or activity/dose.

This is to indicate that no major changes to the liquid radwaste systems
occurred during the 2010 assessment period.

Solid Radwaste System

There were no major changes to the solid radwaste systems in the 2010
assessment period.
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10.0

Corrections to Previous Reports

From a 2009 Assessment, the following 2 errors were noted:

1)The 2009 Annual Radioactive Release Report section 7.1.2.d. states that Unit
2 RE-12444C Plant vent noble gas activity monitor was determined to be
inoperable and not corrected within the specified time requirement of ODCM
section 3.1.1. The requirements of ODCM Actions 47 and 48 were not required
due to the alternate monitor being continuously operable. The annual report
stated the alternate monitor as Unit 1 RE-12442C instead of Unit 2 RE-12442C
and the CR states from the control room log the alternate monitor was 2 RE-
12442,

The statement was corrected to say, “The requirements of ODCM Action
Statements 47and 48 were not required due to alternate monitor Unit 2 RE-
12442C being continually operable.”

2) During the review of the Annual Radioactive Release Report for 2008 Table 2-
3A- Gaseous Effluents-Ground Level Releases for Unit One the first quarter
Batch mode contains a Tritium value with a No Nuclides Found as the Nuclide
released. The amount released and nuclide is correctly identified in Table 2-3C
for Unit: Site.

Table2-3A Gaseous Effluents — Ground Level Releases for Unit 1 has been
corrected to identify H-3 as the isotope.

The affected pages, in their entirety are included in Attachment 1 for this report.
Revision bars reflect the changes made.
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Vogtle Electric Generating Plant
Appendix A

CARBON-14

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

As nuclear plants have improved gaseous waste processing systems and improved fuel performance, the
percentages of “principal radionuclides” in gaseous effluents have changed, and C-14 has become a
larger percentage. “Principal radionuclides” are determined based on public dose contribution or the
amount of activity discharged compared to other radionuclides of the same effluent type. In Revision 2
(June 2009) of Regulatory Guide 1.21 (RG 1.21), “Measuring, Evaluating, and Reporting Radioactive
Material in Liquid and Gaseous Effluents and Solid Waste,” the NRC recommended re-evaluating
“principal radionuclides” and reporting C-14 as appropriate. In 2010 Radioactive Effluent Release
Reports, virtually all U. S. nuclear power plants will report C-14 amounts released and resulting doses
to the maximally exposed member of the public.

Because C-14 is considered a hard-to-detect radionuclide which must be chemically separated from the
effluent stream before it can be measured, RG 1.21 provides the option of calculating the C-14 source
term based on power generation. The Electric Power Research Institute (EPRI) developed an accepted
methodology for calculating C-14, and published the results in Technical Report 1021106 (December
2010), “Estimation of Carbon-14 in Nuclear Power Plant Gaseous Effluents.” Evaluation of C-14 in
radioactive liquid effluents is not required because the quantity and dose contribution has been
determined to be insignificant.

At Plant Vogtle, the quantity of C-14 released in gaseous effluents in 2010 was estimated to be 12.08
Curies (per unit). Approximately 30% of the C-14 released is in the form of "*CO; and is incorporated
into plants through photosynthesis. Ingestion dose results from this pathway. The remaining 70% is
estimated to be organic. Both the organic and inorganic forms of C-14 contribute to inhalation dose. A
child is the maximally exposed individual, and bone dose is the highest organ dose. Using the dose
calculation methodology from the Vogtle ODCM, the resulting bone dose to a child located at the
controlling receptor location would be 8.46E-02 mrem in a year which is 0.56% of the regulatory limit
of 15 mrem per year (per unit) to any organ due to gaseous effluents. The resulting total body dose to a
child located at the controlling receptor location would be 1.69E-02 mrem in a year which is 0.11% of
the regulatory limit of 15 mrem per year (per unit) total body dose due to gaseous effluents.
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ATTACHMENT 1

2009 Annual Radioactive Release Report section 7.1.2.d.

. 2RE-12444C, Plant vent noble gas activity monitor, was determined to
be inoperable and not corrected within the specified time requirement
of ODCM Section 3.1.1.

Condition report 2009100357 was written following unsuccessful
channetl calibration surveillance under WO 2090065101.

The requirements of ODCM Actions 47 and 48 have not been required
due to alternate monitor 2RE-12442C being continuously operable.

The inoperability was not corrected within the specified time
requirement because of equipment obsolescence. WO 2080065101
documents efforts to procure replacement parts. Repair is scheduled
for spring 2010.
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ATTACHMENT 1
Table 2-3A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2008
Gaseous Effluents - Ground Level Releases

Unit: 1
Starting: 1-Jan-2008 Ending: 31-Dec-2008
Batch Mode
Nuclides Released Unit 1ST Quarter  2ND Quarter  3RD Quarter  4TH Quarter
Fission Gases
Xe-133 Curies 1.76E-02 0.00E+00 0.00E+00 0.00E+00
Iodines
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulates
No Nuclides Found Curies 0.00E+00 0.00E+00 G.00E+00 0.00E+00
Tritium
H-3 Curies 9.03E-02 0.00E+00 0.00E+00 0.00E+00
Gross Alpha
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00

If Not Detected, Nuclide is Not Reported. Zeroes in this table indicates that no radicactivity was present at detectable levels.
See Table 2-6 for typical minimum detectable concentrations.
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CHAPTER 1

INTRODUCTION

The Offsite Dose Calculation Manual is a supporting document of the Technical Specifications.
As such, it describes the methodology and parameters to be used in the calculation of offsite
doses due to radioactive liquid and gaseous effluents, and in the calculation of liquid and
gaseous effluent monitoring instrumentation alarm setpoints. In addition, it contains the
following:

. The controls required by the Technical Specifications, governing the radioactive
effluent and radiological environmental monitoring programs.

. Schematics of liquid and gaseous radwaste effluent treatment systems, which include
designation of release points to UNRESTRICTED AREAS.

. A list and maps indicating the specific sample locations for the Radiological
Environmental Monitoring Program.

. Specifications and descriptions of the information that must be included in the Annual
Radiological Environmental Operating Report and the Radioactive Effluent Release
Report required by the Technical Specifications.

The ODCM will be maintained at the plant for use as a reference guide and training document of
accepted methodologies and calculations. Changes in the calculational methods or parameters
will be incorporated into the ODCM in order to ensure that it represents current methodology in
all applicable areas. Any computer software used to perform the calculations described will be
maintained current with the ODCM.

Equations and methods used in the ODCM are based on those presented in NUREG-0133
(Reference 1), in Regulatory Guide 1.109 (References 2 and 3), in Regulatory Guide 1.111
(References 4 and 5), and in Regulatory Guide 1.113 (Reference 6).
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CHAPTER 2

LIQUID EFFLUENTS

2.1 LIMITS OF OPERATION

The following Liquid Effluent Controls implement requirements established by Technical
Specifications Section 5.0. Terms printed in all capital letters are defined in Chapter 10.

2.1.1 Liguid Effluent Monitoring Instrumentation Control

In accordance with Technical Specification 5.5.4.a, the radioactive liquid effluent monitoring
instrumentation channels shown in Table 2-1 shall be OPERABLE with their alarm/trip setpoints
set to ensure that the limits specified in Section 2.1.2 are not exceeded. The alarm/trip
setpoints of these channels shall be determined in accordance with Section 2.3.

2111 Applicability
This limit applies at all times.
21.1.2 Actions

With a radioactive liquid effluent monitoring instrumentation channel alarm/trip setpoint less
conservative than required by the above control, immediately suspend the release of radicactive
liquid effluents monitored by the affected channel, declare the channel inoperable, or change
the setpoint to a conservative value.

With less than the minimum number of radioactive liquid effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 2-1. Restore the inoperable
instrumentation to OPERABLE status within 30 days and, if unsuccessful, explain in the next
Radioactive Effluent Release Report pursuant to Section 7.2 why this inoperability was not
corrected in a timely manner.

This control does not affect shutdown requirements or MODE changes.

2.1.13 Surveillance Requirements
Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL

CALIBRATION, and CHANNEL OPERATIONAL TEST (COT) operations at the frequencies
shown in Table 2-2,
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2114 Basis

The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable,
the releases of radioactive materials in liquid effluents during actual or potential releases of liquid
effluents. The Alarm/Trip Setpoints for these instruments shall be calculated and adjusted in
accordance with the methodology and parameters in Section 2.3 to ensure that the alarm/trip will
occur prior to exceeding the limits of Section 2.1.2. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria 60, 63, and 64 of
Appendix A to 10 CFR Part 50.

2-2 Version 24 01/10



FNP-ODCM

Table 2-1 Radioactive Liquid Effluent Monitoring Instrumentation

OPERABILITY Requirements®
Inst t
nsirumen Minimum Channels
OPERABLE ACTION
1. Gross Radioactivity Monitors Providing Automatic Termination of Release
a. Liquid Radwaste Effluent Line (RE-18) 1 28
b.  Steam Generator Blowdown Effluent
Line (RE-23B) 1 29
2. Flowrate Measurement Devices
a. Liquid Radwaste Effluent Line
1)  Waste Monitor Tank No. 1 1 30
2)  Waste Monitor Tank No. 2 1 30
b.  Discharge Canal Dilution Line 1 30
(Service Water)
¢. Steam Generator Blowdown Effluent
Line 1 30

a. Ali requirements in this table apply to each unit.
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Table 2-1 (contd) Notation for Table 2-1 - ACTION Statements

ACTION 28 - With the number of channels OPERABLE less than required by the Minimum

Channels OPERABLE requirement, effluent releases may continue provided that prior
to initiating a release:

a. Atleast two independent samples are analyzed in accordance with Section 2.1.2.3,
and

b. Atleast two technically qualified members of the Facility Staff independently verify
the discharge line valving and

(1} Verify the manual portion of the computer input for the release rate
calculations performed on the computer, or

(2) Verify the entire release rate calculations if such calculations are performed
manually.

Otherwise, suspend release of radioactive effluents via this pathway.

ACTION 29 - with the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided grab samples are analyzed for gross radioactivity {beta or gamma) at a
MINIMUM DETECTABLE CONCENTRATION no higher than
1 x 107 uCifmL.

a. Atleast once per 8 hours when the specific activity of the secondary coolant is
greater than 0.01 uCi/gram DOSE EQUIVALENT I-131.

b.  Atleast once per 24 hours when the specific activity of the secondary coolant is iess
than or equal to 0.01 uCi/gram DOSE EQUIVALENT {-131.

ACTION 30 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided that the flowrate is estimated at least once per 4 hours during actual reieases.
Pump curves may be used to estimate flow.
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Table 2-2 Radioactive Liquid Effluent Monitoring Instrumentation Surveillance
Requirements
Surveillance Requirements®
CHANNEL
INSTRUMENT CHANNEL | SOURCE CHANNEL | OPERATIONAL
CHECK CHECK CALIBRATION TEST
1. Gross Radioactivity Monitors Providing Automatic Termination of Release
a. Liquid Radwaste
Effluent Line b b
(RE-18) D P R Q°
b. Steam Generator
Blowdown Effluent b )
Line (RE-23B) D M R Q
2. Flowrate Measurement Devices
a. Liquid Radwaste
Effluent Line
1) Waste Monitor .
Tank No. 1 D NA R NA
2) Waste Monitor .
Tank No. 2 D NA R NA
b. Discharge Canal
Dilution Line .
(Service Water) D NA R Q
c. Steam Generator
Blowdown Effluent
Line D¢ NA R NA
a. In addition to the basic functions of a CHANNEL OPERATIONAL TEST (Section 10.2):

(1

(2)

The CHANNEL OPERATIONAL TEST shall also demonstrate that automatic
isolation of this pathway and control room alarm annunciation occur if any of the
following conditions exists:

(a) Instrument indicates measured levels above the alarm/trip setpoint;

(b) Loss of control power; or

(c) Instrument controls loss of instrument power.

The CHANNEL OPERATIONAL TEST shall also demonstrate that control room
alarm annunciation occurs if any of the following conditions exists:

(a) Instrument indicates a downscale failure; or

(b) Instrument controls not set in operate mode.
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Table 2-2 (cont'd)  Notation for Table 2-2

b.  The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and Technology or
using standards that have been obtained from suppliers that participate in
measurements assurance aclivities with NIST. For subsequent CHANNEL
CALIBRATION, sources that have been related to the initial calibration shall be used.

c. CHANNEL CHECK shall consist of verifying indication of flow during periods of release.
CHANNEL CHECK shall be made at least once per 24 hours on days on which
continuous, periodic, or batch releases are made.

d. All requirements in this table apply to each unit.

2-6 Version 24 01/10



FNP-ODCM

212 Liquid Effluent Concentration Control

In accordance with Technical Specifications 5.5.4.b and 5.5.4.c, the concentration of radioactive
material released in liquid effluents to UNRESTRICTED AREAS (see Figure 10-1) shall be
limited at all times to ten times the concentrations specified in 10 CFR 20, Appendix B, Table 2,
Column 2 for radionuclides other than dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration shall be limited to 1 x 10 uCi/mL total activity.

21.21 Applicability
This limit applies at all times
21.22  Actions

With the concentration of radioactive material released in liquid effluents to UNRESTRICTED
AREAS exceeding the limits stated in Section 2.1.2, immediately restore the concentration to
within the stated limits.

This control does not affect shutdown requirements or MODE changes.
21.2.3 Surveillance Requirements

The radioactivity content of each batch of radioactive liquid waste shall be determined by
sampling and analysis in accordance with Table 2-3. The results of radioactive analyses shall
be used with the calculational methods in Section 2.3 to assure that the concentration at the
point of release is maintained within the limits of Section 2.1.2.

2.1.24 Basis

This control is provided to ensure that the concentration of radioactive materials released in
liquid waste effluents to UNRESTRICTED AREAS will be less than ten times the concentration
levels specified in 10 CFR 20, Appendix B, Table 2, Column 2. This limitation provides
additional assurance that the levels of radioactive materials in bodies of water in
UNRESTRICTED AREAS will result in exposures within (1) the Section I1.A design objectives of
Appendix |, 10 CFR 50, to a MEMBER OF THE PUBLIC, and (2) the limits of 10 CFR 20.1301
to the population. The concentration limit for dissolved or entrained noble gases is based upon
the assumption that Xe-135 is the controlling radioisotope and its MPC in air (submersion) was
converted to an equivalent concentration in water using the methods described in International
Commission on Radiological Protection (ICRP) Publication 2 (1959). The resulting
concentration of 2 x 10 was then multiplied by the ratio of the effluent concentration limit for
Xe-135, stated in Appendix B, Table 2, Column 1 of 10 CFR 20 (paragraphs 20.1001 to
20.2401), to the MPC for Xe-135, stated in Appendix B, Table Il, Column 1 of 10 CFR 20
(paragraphs 20.1 to 20.601), to obtain the limiting concentration of 1 x 10*uCi/mL.
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Table 2-3 Radioactive Liquid Waste Sampling and Analysis Program
Sampling and Analysis Requirements®®
MINIMUM
DETECTABLE
- Miniraum . CONCENTRATION
Liquid Sampling Analysis Type of Aq’uwty (MDC)
Release Type | FREQUENCY | FREQUENCY Analysis (uCi/mL)
A. Waste Tanks Producing BATCH RELEASES
PRINCIPAL
GAMMA
EMITTERS 5E-7
P p
Each BATCH Each BATCH | 1-131 1E-6
Dissolved and
P M Entrained Gases
All One BATCH/M (Gamma Emitters) 1E-5
H-3 1E-5
P M
Each BATCH | COMPOSITE | Gross Alpha 1E-7
Sr-89, Sr-90 5E-8
P Q
Each BATCH | COMPOSITE | Fe-55 1E-6
B. CONTINUOUS RELEASES®
PRINCIPAL
GAMMA
EMITTERS 5E-7
D w
Grab Sample COMPOSITE | 1-131 1E-6
Dissolved and
Steam M Entrained Gases
Generator | Grab Sample M (Gamma Emitters) 1E-5
Blowdown ) TES
D M
Grab Sample COMPOSITE | Gross Alpha 1E-7
Sr-89, Sr-20 5E-8
D Q
Grab Sample COMPOSITE | Fe-55 1E-6
PRINCIPAL
GAMMA
Turbine } EMITTERS 5E-7
Building P w
Sump Grab Sample | COMPOSITE | H-3 1E-5

2-8
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Table 2-3 (contd)  Notation for Table 2-3

a.

All requirements in this table apply to each unit. Deviation from the MDC requirements of
this table shall be reported in accordance with Section 7.2.

Terms printed in all capital letters are defined in Chapter 10.
Sampling will be performed only if the effluent will be discharged to the environment.

Samples will be taken prior to or during each discharge.
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2.1.3 Liquid Effluent Dose Control

In accordance with Technical Specifications 5.5.4.d and 5.5.4.e, the dose or dose commitment
to a MEMBER OF THE PUBLIC from radioactive materials in liquid effluents released, from
each unit, to UNRESTRICTED AREAS (see Figure 10-1) shall be limited:

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

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

2.1.3.1 Applicability
These limits apply at all times.
21.3.2  Actions

With the calculated dose from the release of radioactive materials in liquid effluents exceeding
any of the limits of Section 2.1.3, prepare and submit to the Nuclear Regulatory Commission
within 30 days, pursuant to 10 CFR 50.4, a Special Report which identifies the cause(s) for
exceeding the limit(s); defines the corrective actions to be taken to reduce the releases; and
defines the proposed corrective actions to be taken to assure that subsequent releases will be
in compliance with the limits of Section 2.1.3.

This control does not affect shutdown requirements or MODE changes.
2.1.3.3 Surveillance Requirements

At least once per 31 days, cumulative dose contributions from liquid effluents for the current
calendar quarter and the current calendar year shall be determined, for each unit, in accordance
with Section 2.4.

2134 Basis

This control is provided to implement the requirements of Sections II.A, 1ll.A and IV.A of
Appendix |, 10 CFR Part 50. The limits stated in Section 2.1.3 implement the guides set forth in
Section II.A of Appendix I. The ACTIONS stated in Section 2.1.3.2 provide the required
operating flexibility and at the same time implement the guides set forth in Section IV.A of
Appendix | to assure that the releases of radioactive material in liquid effluents will be kept "as
low as is reasonably achievable.” Also, for fresh water sites with drinking water supplies that
can be potentially affected by plant operations, there is reasonable assurance that the operation
of the facility will not result in radionuclide concentrations in the finished drinking water that are
in excess of the requirements of 40 CFR Part 141. The dose calculations in Section 2.4
implement the requirements in Section Ill.A of Appendix I, which state that conformance with the
guides of Appendix | be shown by calculational procedures based on models and data, such
that the actual exposure of a MEMBER OF THE PUBLIC through appropriate pathways is
unlikely to be substantially underestimated. The equations specified in Section 2.4 for
calculating the doses due to the actuai release rates of radioactive materials in liquid effluents
are consistent with the methodology provided in Regulatory Guide 1.109 (Reference 3) and
Regulatory Guide 1.113 (Reference 6).
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This control applies to the release of liquid effluents from each unit at the site. The liquid
effluents from shared LIQUID RADWASTE TREATMENT SYSTEMS are to be proportioned
between the units.

214 Liquid Radwaste Treatment System Control

In accordance with Technical Specification 5.5.4.f, the LIQUID RADWASTE TREATMENT
SYSTEM shall be OPERABLE. The appropriate portions of the system shall be used to reduce
radioactivity in liquid wastes prior to their discharge when the projected doses due to the liquid
effluent, from each unit, to UNRESTRICTED AREAS (see Figure 10-1) would exceed 0.06 mrem
to the total body or 0.2 mrem to any organ of a MEMBER OF THE PUBLIC in 31 days.

2141 Applicability

This limit applies at all times.

2142 Actions

With radioactive liquid waste being discharged without treatment and in excess of the above

limits and any portion of the LIQUID RADWASTE TREATMENT SYSTEM not in operation,

prepare and submit to the Nuclear Regulatory Commission within 30 days pursuant to

10 CFR 50.4, a Special Report which includes the following information:

a. Explanation of why liquid radwaste was being discharged without treatment,
identification of any inoperable equipment or subsystems and the reason for
inoperability,

b. Action(s) taken to restore the inoperable equipment to OPERABLE status, and

c. Summary description of action(s) taken to prevent a recurrence.

This control does not affect shutdown requirements or MODE changes.

2143 Surveillance Requirements

Doses due to liquid releases to UNRESTRICTED AREAS shall be projected at least once per

31 days, in accordance with Section 2.5, during periods in which the LIQUID RADWASTE

TREATMENT SYSTEMs are not being fully utilized.

The LIQUID RADWASTE TREATMENT SYSTEM shall be demonstrated OPERABLE:

a. by meeting the controls of Sections 2.1.2 and 2.1.3, or

b. by operating the LIQUID RADWASTE TREATMENT SYSTEM equipment for at least 15
minutes at least once per 92 days unless the LIQUID RADWASTE TREATMENT

SYSTEM equipment has been utilized to process radioactive liquid effluents during the
previous 92 days.
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2144. Basis

The OPERABILITY of the LIQUID RADWASTE TREATMENT SYSTEM ensures that this
system will be available for use whenever liquid effluents require treatment prior to release to
the UNRESTRICTED AREAS. The requirement that the appropriate portions of this system be
used when specified provides assurance that the releases of radioactive materials in liquid
effluents will be kept "as low as is reasonably achievable." This control implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to

10 CFR Part 50, and the design objective given in Section {.D of Appendix | to 10 CFR Part 50.
The specified limits governing the use of appropriate portions of the LIQUID RADWASTE
TREATMENT SYSTEM were specified as a suitable fraction of the dose design objectives set
forth in Section LA of Appendix |, 10 CFR Part 50, for liquid effluents.

215 MAJOR CHANGES TO LIQUID RADIOACTIVE WASTE TREATMENT
SYSTEMS

Licensee initiated MAJOR CHANGES TO LIQUID RADIOACTIVE WASTE TREATMENT
SYSTEMS:

a. Shall be reported to the Nuclear Reguiatory Commission in the Radioactive Effluent
Release Report for the period in which the change was implemented, in accordance with
Section7.2.2.7.

b. Shall become effective upon review by the Plant Review Board and approval by the Vice

President-Plant.
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22  LIQUID RADWASTE TREATMENT SYSTEM

The Farley Nuclear Plant is located on the west bank of the Chattahoochee River approximately
35 river miles above the point where it empties into Lake Seminole. There are two pressurized
water reactors on the site. Each unit is served by a completely separate LIQUID RADWASTE
TREATMENT SYSTEM that is illustrated schematically in Figure 2-1. However, both units
share a common demineralizer bed system for processing liquids prior to release from the site.
As shown in Figure 2-2, the Steam Generator Blowdown System is a separate entity. Liquid
discharge pathways are shown in Figure 2-3.

All liquid radwastes treated by the LIQUID RADWASTE TREATMENT SYSTEM are collected in
5,000-gallon Waste Monitor Tanks for sampling and analysis prior to release. Prior to sampling,
each waste monitor tank is recirculated for a minimum of two tank content volumes, to ensure that
a representative sample can be taken from the tank. Releases from the waste monitor tanks are
routed to the Service Water discharge line (which provides dilution prior to release to the
UNRESTRICTED AREA), and thence to the Chattahoochee River. The Service Water discharge
line also receives input from the Cooling Tower Blowdown and the Turbine Building Sump.

Although no significant quantities of radioactivity are expected in the steam generator blowdown
processing system, this effluent pathway is monitored as a precautionary measure. The monitors
serving this pathway provide for automatic termination of release in the event that radioactivity is
detected above predetermined levels. Like the LIQUID RADWASTE TREATMENT SYSTEMs,
the Steam Generator Blowdown Systems discharge to the Service Water discharge line.

One potential release pathway, the Turbine Building Sump discharge, is not monitored during
release, but is sampled regularly during discharges. Sampling and analysis of releases via this
pathway must be sufficient to ensure that the liquid effluent dose limits specified in Section 2.1.3
are not exceeded.
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2.3  LIQUID EFFLUENT MONITOR SETPOINTS

2.3.1 General Provisions Regarding Setpoints

Liquid monitor setpoints calculated in accordance with the methodology presented in this section
will be regarded as upper bounds for the actual high alarm setpoints. That is, a lower value for
the high alarm setpoint may be established or retained on the monitor, if desired. Intermediate
level setpoints should be established at an appropriate level to give sufficient warning prior to
reaching the high alarm setpoint. If no release is planned for a particular pathway, or if there is no
detectable activity in the planned release, the monitor setpoint should be established as close to
background as practical to prevent spurious alarms, and yet alarm should an inadvertent release
oceur,

Two basic setpoint methodologies are presented below. For radwaste system discharge
monitors, setpoints are determined to assure that the limits of Section 2.1.2 are not exceeded.
For monitors on streams that are not expected to contain significant radioactivity, the purpose of
the monitor setpoints is to cause an alarm on low levels of radioactivity, and to terminate the
release where this is possible. Section 2.1.1 establishes the requirements for liquid effluent
monitoring instrumentation. Table 2-4 lists the monitors for which each of the setpoint
methodologies is applicable.
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Table 2-4 Applicability of Liquid Monitor Setpoint Methodologies

Liquid Radwaste Discharge Monitors

Setpoint Method: Section 2.3.2
Unit 1 or Unit 2 Waste Monitor Tanks Effluent
Release Type: BATCH
Monitor: 1RE-018 / 2RE-018
Unit 1 or Unit 2 Steam Generator Blowdown Effluent
Release Type: CONTINUOUS
Monitor: 1RE-023B / 2RE-023 B

Normally Low-Radioactivity Streams with Termination or Diversion upon Alarm

Farley Nuclear Plant has no liquid effluent streams in this category.

Normally Low-Radioactivity Streams with Alarm Only

Farley Nuclear Plant has no liquid effluent streams in this category.
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2.3.2 Setpoints for Radwaste System Discharge Monitors
2.3.2.1 Overview of Method

LIQUID RADWASTE TREATMENT SYSTEM effluent line radioactivity monitors are
intended to provide alarm and automatic termination of release prior to exceeding the limits
specified in Section 2.1.2 at the point of release of the diluted effluent into the
UNRESTRICTED AREA. Therefore, their alarm/trip setpoints are established to ensure
compliance with the following equation (equation adapted from Addendum to Reference 1):

c f
F+f <TF-Crar (2.1)

where:

CecL = the Effluent Concentration Limit corresponding to the mix of radionuclides in
the effluent being considered for discharge, in uCi/ml..

c = the setpoint, in uCi/mL, of the radioactivity monitor measuring the
concentration of radicactivity in the effluent line prior to dilution and
subsequent release. The setpoint represents a concentration which, if
exceeded, could result in concentrations exceeding the limits of Section 2.1.2

in the UNRESTRICTED AREA.
f = the effluent flowrate at the location of the radioactivity monitor, in gpm.
F = the dilution stream flowrate which can be assured prior to the release point to

the UNRESTRICTED AREA, in gpm. A predetermined dilution flowrate must
be assured for use in the calculation of the radioactivity monitor setpoint.

TF = the tolerance factor selected to allow flexibility in the establishment of a
practical monitor setpoint which could accommodate effluent releases at
concentrations higher than the ECL values stated in 10 CFR 20, Appendix B,
Table 2, Column 2; the tolerance factor must not exceed a value of 10.

While equation (2.1) shows the relationships of the critical parameters that determine the
setpoint, it cannot be applied practically to a mixture of radionuclides with different Effluent
Concentration Limits (ECLs). For a mixture of radionuclides, equation (2.1} is satisfied in a
practicable manner based on the calculated ECL fraction of the radionuclide mixture and the
ditution stream flowrate that can be assured for the duration of the release (Fg), by
calculating the maximum permissible effluent flowrate (f,,) and the radioactivity monitor
setpoint (c).

The setpoint method presented below is applicable to the release of only one tank of liquid
radwaste per reactor unit at a given time. Liquid releases must be controlled administratively
to ensure that this condition is met; otherwise, the setpoint method may not ensure that the
limits of Section 2.1.2 are not exceeded.

2-19 Version 24 01/10



FNP-ODCM

23.2.2  Setpoint Calculation Steps

Step 1: Determine the radionuclide concentrations in the liquid waste being
considered for release in accordance with the sampling and analysis
requirements of Section 2.1.2.

To ensure that sample analyses are based on samples that are representative of the waste
being sampled, the liquid volume must be mixed thoroughly prior to sampling. Mixing may be
accomplished by any method that has been demonstrated to achieve sufficient mixing for
representative sampling. The Waste Monitor Tanks are recirculated for a minimum of two
tank content volumes prior to sampling. The Service Water discharge line is assumed to be
well mixed, so that no additional mixing is required prior to sampling.

The total concentration of the liquid waste is determined by the results of all required
analyses on the collected sample, as follows:

DC=C+ Y C+Cr+C+ .G (2.2)
where: l s ’

C. =  the gross concentration of alpha emitters in the liquid waste, not less than
that measured in the most recent applicable composite sample.

Cs =  the concentration of strontium radiocisotopes (Sr-83 or Sr-80) in the liquid
waste, not less than that measured in the most recent applicable
composite sample.

C = the concentration of Fe-55 in the liquid waste, not less than that
measured in the most recent applicable composite sample.

Ci = the concentration of H-3 in the liquid waste, not less than that measured
in the most recent applicable composite sample.

Cy, = the concentration of gamma emitter g in the liquid waste as measured by
gamma ray spectroscopy performed on the sample for the release under
consideration.

The Cg4 term will be included in the analysis of each waste sample, terms for gross
concentrations of alpha emitters, Sr-89, Sr-90, Fe-55, and tritium will be included in
accordance with the sampling and analysis program required for the waste stream (see
Section 2.1.2). For each analysis, only radionuclides identified and detected above
background for the given measurement should be included in the calculation. When using
the alternate setpoint methodology of step 5.b, the historical maximum values of C,, Cs, Gy,
and C, shall be used.

Step 2: Determine the required dilution factor for the mix of radionuclides detected in
the waste.
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Measured radionuclide concentrations are used to calculate ECL fractions. The ECL
fractions are used along with a safety factor to calculate the required dilution factor; this is
the minimum ratio of dilution flowrate to waste flowrate that must be maintained throughout
the release to ensure that the Effluent Concentration Limits of Section 2.1.2 are not
exceeded at the point of discharge into the UNRESTRICTED AREA. The required dilution
factor, RDF, is calculated as the sum of the dilution factors required for gamma emitters
(RDF,) and for non-gamma-emitters (RDF,):

RDF = {Z L} +[(sFYrF)

~ ECL
(2.3)
= RDF, + RDF,,
Ao
~ ECL,
RDF ==—F————~ (2.4)
* (SFYTF)
[Ca _,_ZCS_,_Cf_,_Cr}
ECL, “'ECL, ECL, ECL,
F = (2.5)
’ (SF)TF)
where:

C = the measured concentration of radionuclide i as defined in step 1, in
uCi/mL. The C,, Cs, Gy, and C; terms will be included in the
calculation as appropriate.

ECL; = the ECL for radionuclide i from 10 CFR Part 20, Appendix B, Table 2,
Column 2 (except for noble gases as discussed below). In the absence
of information regarding the solubility classification of a given radionuclide
in the waste stream, the solubility class with the lowest ECL shall be
assumed. For dissolved or entrained noble gases, the concentration shall
be limited to 1 x 10* uCi/mL. For gross alpha, the ECL shall be
2 x 10 ° uCi/mL; if specific alpha-emitting radionuclides are measured, the
ECL for the specific radionuclide(s) should be used.

SF = the safety factor selected to compensate for statistical fluctuations and
errors of measurement. The value for the safety factor must be between
0 and 1. A value of 0.5 is reasonable for liquid releases; a more precise
value may be developed if desired.

TF = the tolerance factor (as defined in Section 2.3.2.1).

Step 3: Determine the release-specific assured dilution stream flowrate.

Determine the dilution stream flowrate that can be assured during the release period,
designated F4.

2-21 Version 24 01/10



FNP-ODCM

If simultaneous radioactive releases are planned from the same reactor unit, the unit's dilution
stream must be allocated among all the simultaneous releases, whether or not they are
monitored during release. Normally, only the Waste Monitor Tank and Steam Generator
Blowdown effluents need be considered, unless there is detectable radioactivity in one of the
normally low-radioactivity streams (see Table 2-4), or in the Turbine Building Sump.
Allocation of the dilution stream to multiple release paths is accomplished as follows:

F,, = F,(4F,) (2.6)
where:
Fap = the dilution flowrate allocated to release pathway p, in gpm.
AF, = the dilution allocation factor for release pathway p. AF, may be assigned

any value between 0 and 1 for each active release pathway, under the
condition that the sum of the AF, for all active release pathways for each
unit does not exceed 1. [Note: Because the two units have separate
dilution streams, the two units do not affect each other with respect to
dilution allocation.]

F¢ = the assured minimum dilution flow for the unit, in gpm.

If more precise aliocation factor values are desired, they may be determined based on the
reiative radiological impact of each active release pathway; this may be approximated by
multiplying the RDF of each effluent stream by its respective planned release flowrate, and
comparing these values. If only one release pathway for a given reactor unit contains
detectable radioactivity, its AF, may be assigned the value of 1, making Fq, equal to Fq.

For the case where RDF < 1, the planned release meets the limits of Section 2.1.2 without
dilution, and may be released with any desired effluent flowrate and dilution flowrate.

Step 4: Determine the maximum allowable waste discharge flowrate.

For the case where RDF > 1, the maximum permissible effluent discharge flowrate for this
release pathway, f, (in gpm), is calculated as follows:

J— 2.7)

(RDF - 1)

For the case RDF £ 1, equation {2.7) is not valid. However, as discussed above, when
RDF < 1, the release may be made at full discharge pump capacity; the radioactivity monitor
setpoint must still be calculated in accordance with Step 5 below.

NOTE 1: Discharge flowrates are actually limited by the discharge pump capacity.
When the calculated maximum permissible release flowrate exceeds the
pump capacity, the release may be made at full capacity. Discharge
flowrates less than the pump capacity must be achieved by throttiing if this is
available; if throttling is not available, the release may not be made as
planned.
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NOTE 2: If, at the time of the planned release, there is detectable radioactivity due to
plant operations in the dilution stream, the diluting capacity of the dilution
stream is diminished. (In addition, sampling and analysis of the other
radioactive effluents affecting the dilution stream must be sufficient to ensure
that the liquid effluent dose limits specified in the controls of Section 2.1.3 are
not exceeded.) Under these conditions, equation (2.7) must be modified to
account for the radioactivity present in the dilution stream prior to the
introduction of the planned release:

e

r i

where:

Cir = the measured concentration of radionuclide i in release pathway r
that is contributing to radioactivity in the dilution stream.

f, = the effluent discharge flowrate of release pathway r.

If the entire dilution stream contains detectable activity due to plant operations,
whether or not its source is identified, f,= F4, and C; is the concentration in the total
dilution system. This note does not apply: a) if the RDF of the planned release is

< 1; or b} if the release contributing radioactivity to the dilution stream has been
accounted for by the assignment of an allocation factor.

Step 5: Determine the maximum radioactivity monitor setpoint concentration.

Based on the values determined in previous steps, the radioactivity monitor setpoint for the
planned release is calculated to ensure that the limits of Section 2.1.2 will not be exceeded.
Because the radioactivity monitor responds primarily to gamma radiation, the monitor

setpoint ¢, for release pathway p (in uCi/mL) is based on the concentration of gamma
emitters in the waste stream, as follows:

cp=Ap) cqg (2.9)
g

where:

i

Ag an adjustment factor which will allow the setpoint to be established in
a practical manner to prevent spurious alarms while allowing a margin

between measured concentrations and the limits of Section 2.1.2.

Step 5.a. i the concentration of gamma emitters in the effluent to be released is
sufficient that the high alarm setpoint can be established at a level that will
prevent spurious alarms, A, should be calculated as follows:

(1)
et xappo L\t (2.10)
RDF RDF 1,

where:
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ADF = the assured dilution factor.

fap = the anticipated actual discharge flowrate for the planned release (in
gpm), a value less than f,,. The release must then be controlled so
that the actual effluent discharge flowrate does not exceed f;; at any
time.

Step 5.b. Alternatively, A, may be calculated as follows:

_ ADF — RDF ny
RDFy

4 (2.11)

Step 5.¢c. Evaluate the computed value of A, as follows:

If A, = 1, calculate the monitor setpoint, c,. However, if ¢, is within about 10 percent
of Cg, it may be impractical to use this value of ¢,. This situation indicates
that measured concentrations are approaching values which would cause the
limits of Section 2.1.2 to be exceeded. Therefore, steps should be taken to
reduce potential concentrations at the point of discharge; these steps may
include decreasing the planned effluent discharge flowrate, increasing the
dilution stream flowrate, postponing simultaneous releases, and/or
decreasing the effluent concentrations by further processing the liquid
planned for release. Alternatively, allocation factors for the active liquid
release pathways may be reassigned. When one or more of these actions
has been taken, repeat Steps 1-5 to calculate a new radioactivity monitor
setpoint.

If Ay < 1, the release may not be made as planned. Consider the alternatives
discussed in the paragraph above, and calculate a new setpoint based on the
results of the actions taken.
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2323 Use of the Calculated Setpoint

The setpoint calculated above is in the units pCi/mL.. The monitor actually measures a
count rate that includes background, so that the calculated setpoint must be converted
accordingly:

* = -
¢p = ¢p Ep+ Bp (2.8a)

= the monitor setpoint as a count rate.

E, = the monitor calibration factor, in count rate/(uCi/mL). Monitor
calibration data for conversion between count rate and concentration
may include operational data obtained from determining the monitor
response to stream concentrations measured by liquid sample
analysis.

B, = the monitor background count rate. In all cases, monitor background
must be controlled so that the monitor is capable of responding to
concentrations in the range of the setpoint value.

The count rate units of ¢j E,, and B, in equation (2.8a) must be the same (cpm or cps).

2.3.3 Setpoints for Monitors on Normally L ow-Radiocactivity Streams

Radioactivity in these streams (listed in Table 2-4 above) is expected to be at very low
levels, generally below detection limits. Accordingiy, the purpose of these monitors is to
alarm upon the occurrence of significant radioactivity in these streams, and to terminate or
divert the release where this is possible.

2.3.3.1 Normal Conditions

When radioactivity in one of these streams is at its normal low level, its radioactivity monitor
setpoint should be established as close to background as practical to prevent spurious
alarms, and yet alarm should an inadvertent release occur.

2332 Conditions Requiring an Elevated Setpoint

Under the following conditions, radionuclide concentrations must be determined and an
elevated radioactivity monitor setpoint determined for these pathways:

. For streams that can be diverted or isolated, a new monitor setpoint must be
established when it is desired to discharge the stream directly to the dilution
water even though the radioactivity in the stream exceeds the level which would
normally be diverted or isolated.
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