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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 2009. The Annual Radioactive Effluent
Release Report for the Edwin I. Hatch Nuclear Plant (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 2009, the Hatch and Vogtle ODCMs
were revised. Accordingly, copies of Version 22 of the Hatch ODCM, dated
February 2009, and Version 26 of the Vogtle ODCM, dated December 2009 are
provided in Enclosures 4 and 5, respectively. Revision bars are provided in the
margin to show the changes for Version 22 of the Hatch ODCM and Versions 25
and 26 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), 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.

Sincerely,

et .
T. C. Moorer '
Environmental Affairs, Chemistry, and Radiological Services Manager

TCM/LWW

Enclosures: 1. Hatch Annual Radioactive Effluent Release Report for 2009
2. Farley Annual Radioactive Effluent Release Report for 2009
3. Vogtle Annual Radioactive Effluent Release Report for 2009
4. Hatch Offsite Dose Calculation Manual — Version 22
5. Vogtle Offsite Dose Calculation Manual — Version 26
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Mr. J. T. Gasser, Executive Vice President
Mr. J. R. Johnson, Vice President — Farley
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Ms. P. M. Marino, Vice President — Engineering
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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.
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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 I. 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, M0-99, 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 Chemistry Foreman 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

1.4.1

Measurements and Approximations of Total Radioactivity for Groundwater
Outfalls —~Y22N0OOSA

Samples are collected and analyzed in accordance with the Edwin |. Hatch
Nuclear Plant Offsite Dose Calculation Manual (ODCM) Table 2-3. Weekly,
monthly and quarterly composites are prepared for analysis by extracting aliquots
from each 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.

Total Radioactivity Determination for Groundwater Outfalls

MEASUREMENT FREQUENCY METHOD

1. Gamma Isotopic Weekly Composite Gamma Spectroscopy
with computerized data
reduction.

2. Tritium Weekly Composite Distillation and liquid

scintillation counting

3. Sr-89 & Sr-90 Quarterly Chemical separation
Composite 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, M0-99, 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 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
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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 2009 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

Unit 2 Liquid Continuous Releases: Table 1-2B

Hatch Site Conitinuous Releases: Table 1-2C

Liquid Effluents - Abnormal Releases

There were no abnormal liquid releases for this reporting period.



Table 1-14

Hatch Nuciear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Summation Of All Releasss
Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Type of Effuent Units 15T Quarter 2HD Quarter 3RD Quarter 4TH Quarter
A. Fizzion And Activatize Products
1. Tote} Relaage {not induding
tritfam, gases, alpha) Curies 3.B4E-04 2.02E-03 3A2E-4 6.08E-(5
2. Avesnpe dRuted ooncantyation
durtng perbxd [Eallil 1.24E-08 8.16F-08 9.65F-10 4.01E-0d
3. Percent of Applicabie Limi: % - * hd *
8. Tritium
1. Total Releasa Curles H63E02 6.928+00 B8.04E+00 S 1401
2. Avvage diiutert Concentration
Suting period [Eali X L13E05 2ISEAS 254505 I09F05
3. Pesvent of Appiicmbie Linit % * + - *
C. Dissoleed and Entraited Gases
1. Total Release Quries 0.00E+00 LOHE-06 S.58E-07 0.00E+00
2, Average dilutest Comventration :
during pesiod Wfred 0.0OF+00 BLEDE-12 23IE-1F 0.00E+00
3. Pescent of Appficable Limit o = s * *
D: Grogs Alphn Resfiaaetivity
1. Total Relenze Qutles 10.00E+-00 59%-07 BIE-G7 4.83E-08
B Waste Vol Relesse (Pre-Dilution) 1iters 2 14E+07 5.07E+06 1.42E+06 8.43E+04
¥. Volume of Dilution Water Used LRerg A11E+07 2.48E+08 3.46E+08 1.68E+07

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



Table 1-1B

Hatch Nudlear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liguid Effluents - Summation Of All Releases
Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Type of Efftuent Units 1ST Quarter 2ND Quarter IR0 Quurter 4TH Quartsr
A, Fiszion And Activation Praducts
1. ot Release {nok includieng
tritfum, gaces, alpha) Cilrles 1 BP0 2.BOE-G 2.43E-04 2.32E-05
2. Averzge Sluted concentration
disting period uCifonl. 4.958-12 K.42E-10 4.48E-11 5.07E-12
3, Percent of Apglicatie Lingd % b4 . i 4
B. Tritium
1. Tatal Releage Curies 4.66E02 6.19E+00 4.09E+00 1. 1SE+00
L Kveiage dlited Contentiation
during period Q. 1. 26E-08 GIGE-07 755607 25207
3. Pescant of Appiicable Liwt % * i * b
C. Dizzobesd awd Entrsined Gases
1, Tota! Release Curies 0.008+00 AUBETT 734E-06 0.00E+00
2. Aveiage dlited CORCERTELan
during pedod uCmL 0.00E+00 1.526-13 1.3%-12 0.00E+00
3. Pescent of Appficaie Linit % = . = .
D: Gross Alphs Redicactivity
1. Tota) Relaase Cuties 0.00E+04 1 606 9.07E07 0.00E+00
£: Waste Vol Relepse (Pre-Diution) Lers 2.06E+06 543F+06 3.7BE+DS 3.BBE+06
¥. Volume of Dilution Water Uged LRers 3.68E+08 8.34E+09 S42E+08 4.57E+08

* Applicable limits are expressed in terms of dose. See Tables 1-3A and 1-38 of this repor.



Table 1-1C

Hatch Nuclear Plant

RADICACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Effluents - Summation Of All Releases
Unijt: Site

Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Type of Efftuent Units 15T Quarter 24D Quurter IROD Quarter 4TH Quarter
A. Fisgion And Activation Prodocts
1. TeAst Reiease (nok ihchuding
Erithany, gacas, alpha) Curles 4.02F-D4 4.83E-03 5.55E-04 9.M0E-05
2, Avesge dluted concentration
dusting perod ml 1.08F-101 72010 9.66E-11 1.96E-11
3, Percent of Applicable Lingt % * * * *
8. Tritium
1. Tetal Redeace Curies £.E-0F 131E+01 1.21E+01 1.67E+00
2, kvermge clutedt Concentiation
durtng period uClfd 3.04E08 1.59E-06 2UIE06 36407
3. Percnnt of Applicabie Livil % » 2 = =
C. Dicsolved g Brtrabied Gisest
1. Towm! Release Curies 0.00E+00 257E-06 BOME-06 9.00E+00
2. Average diuted Concantration
during period uClfmd. O.00E+0D 4.53E-13 1.39E-12 Q.00E+00
3, Pesvent of Applicatie Limit % * * * ®
D: Gross Alpha Radisactivity
1. Tota! Redease Guries 4.00E+00 18EE-06 L7RF-06 4.83F-08
£ Waste Vol Relanse (Pre-DEution) Lters 23486407 1.05E+07 3. NE+05 3.97E+06
¥, Volume of Dilution Water Used LRerg ITIE+DS 6.58E+03 BS.HES8 4.58E+09

* Applicable limits are expressed in terms of dose. See Tables 1-3A and 1-3B of this report.
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Table 1-24

Hatch Nuclear Plant
RADICACTIVE EFFLUENT RELEASE REPORT - 2005
Liquid Effluents

Unit: 1
Starting: 1-3an-2009 Ending: 31-Dec-2009

Continuvous Mode

Nuclides Released Unit 1ST Quarter 2HD Quarter 3RD Quiartar 4TH Quarter
Fission & Activation Products
-89 Curles 2O 4.655-05 000600 006500
GBeta Curtes 1L7E-04 3.976-05 000E+00 B.ODE+0D
Total For Perfod Curies 3.84E-04 8.65E-05 0.00E+00 Q.O0E+00
Trititin
H-3 Curies 6.63E-02 4,38E-03 D.OGE+O0 AT+
Diszsolvwed And Entrained Gases
Ko Nucfides Found Curtas 000400 C.OCE+GD D.00E+0D OA0E+00
Gross: Alpha Radiomctivity
Ho Nuclides Found Curles 0.D0E+00 QLO0E +00 OO0E+0D D.O0E+00

Zeroes in this wble indicates that no radivactivity was present at detectable leveks,

See Table 1-4 for typical minimum detectable concentrations.
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Table 1-2A

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Batch Mode
Nuclides Released Unit 15T Quarter ZND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
Co-58 - Curies 3 0.00E+00 2.91E-05 1.68E-06 0.00E+00
Co-60 Curies 0.00E+00 4.92E-04 1.46E-04 2.12E-05
Cr-51 Curies 0.00E+00 4.55E-05 0.00E+00 0.00E+00
Fe-55 Curies 0.00E+00 1.11E-03 3.05E-05 2.60E-05
Fe-59 Curies 0.00E+00 4.41E-06 0.00E+00 0.00E+00
Mn-54 CQuries 0.00E+00 1.02E-04 2.13E-05 2.97E-06
Na-24 Curies 0.00E+00 1.69E-05 1.25E-06 C.00E+00
Sr-89 Curies 0.00E+00 0.00E+00 3.04E-05 5.12E-06
Zn-65 Curies 0.00E+00 8.44E-06 1.60E-05 0.00E+00
Ce-141 Curies 0.00E+00 0.00E+00 1.57E-06 0.00E+00
Cs-137 Curies 0.00E+00 1.298-04 6.15E-05 1.15E-05
n-69M Curies 0.00E+00 0.00E+00 1.26E-06 0.00E+00
Total For Period Curies 0.00E+00 1.94E-03 3.12E-04 6.68BE-05
Triium
H-3 Curies 0.00E+00 6.92E+00 8.04E+00 5.14E-01
Dissolved And Entrained Gases
Xe-135 Curies 0.00E+00 2.01E-06 6.98E-07 0.00E+00
Total For Period Cunies 0.00E+0D 2.01E-06 6.98E-07 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

Hatch Nuclear Plant
RADIOCACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Batch Mode
Nuclides Released Unit 157 Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Gross Alpha Radioactivity
G-Alpha Curies 0.00E+00 5.92E-07 8.756-07 4.83E-08

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

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
Unit: 2
Starting: 1-)an-2009 Ending: 31-Dec-2009

Contintous Mode

1ST Quarter 2WD Quarter 3RD Quurtar 4TH Quarter

Nuclides Released Unit
Fisgion & Activition Products
=89 - Cuttes 182605 2.65E-04 SI7E05 137605
Yotal For Parbod Curies 1LBZE-08 2.65E-04 537808 137E-05
Yritiusm
H-3 Curies 4.56E-02 4.93E-02 3,75E-02 §.49E-02
Dissalved And Entratned Gases
Ko Kuchides Found Curies D.A0E+0D QO0E+00 D.00E+00 0.00E+00
Grees Alpha Radianetivity
No Nuciides Found Curles 0.00E+00 QUO0E+00 D.OCE+0D OA0E+3D

Zerpes in this wble indicates that no radioactivity was present at detectzble leveks.
See Table 1-4 for typical minimuzm detectable concentrations.
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Table 1-2B

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Batch Mode
Nuclides Released Unit 15T Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
As-76 Curies 0.00E+00 0.00E+00 1.61E-06 0.00E+00
Co-58 Curies 0.00E+00 5.24E-06 2.89E-05 0.00E+00
Co60 Curies 0.00E+00 8.80E-05 1.71E-05 1.75E-06
Fe-55 Curies 0.00E+00 2.27E-03 1.68E-03 0.00E+00
Mn-54 Curies 0.00E+00 7.12E-05 3.53E-05 1.50E-06
Na-24 Curies 0.00E+00 0.00E+00 6.84E-05 0.00E+00
Nb-97 Curies 0.00E+00 2.56E-06 2.86E-06 0.00E+00
Sr-89 Curies 0.00E+00 0.00E+00 3.21E-05 0.00E+00
5r-96 Curies 0.00E+00 1.48E-05 0.00E+00 0.00E+00
Sr-92 Curies 0.00E+00 1.03E-06 0.00E+00 0.00E+00
65 Curies 0.00E+00 6.50E-05 5.64E-06 1.7SE-06
Cs-137 Curies 0.00E+00 2.04E-05 4.83E-06 4.49E-06
sb-124 Curies 0.00E+00 2.99E-06 0.00E+00 0.00E+CO
Tc-99M Curies 0.00E400 0.C0E+00 1.79E-06 0.00E+00
Ag-110M Curies 0.00E+00 1.288-06 0.00E+00 0.00E+00
Total For Period Curies . 0.00E+00 2.54E-03 1.89E-04 9.49E-06
Tritium
H-3 Curies 0.00E+0C 6.14E400 4.06E+00 1.10E+60
Dissolved And Entrained Gases
Xe-135 Curies 0.00E+00 9.66E-07 7.31E-06 0.00E+00
Total For Period Curies 0.00E+00 9.66E-07 7.31E-06 0.00E+00

Zevoes in this table indicates that no radioactivity was present at detectable leveks.
See Table 14 for typical minimum detectable concenbations.

15



Table 1-2B

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Batch iMode
Nuclides Released Unit 1ST Quarter ZND Quarter 3RD Quarter 4TH Quarter
Gross Alpha Radioactivity
G-Alpha Curies 0.00E+00 129E-06 9.07E-07 0.00E+00

Zeroes in this table indicates that no radioactivity was present at detectable levels.
See Table 14 for typical minimum detectable concentrations.
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Table 1-2C

Hatch Huclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Ligquid Effluents
Unit: Site
Starting: 1-3an-2009 Ending: 31-Dec-2009

Centinuous Mode
Nudides Released unit 1ST Quiarter 2ND Quarter 3RD Quartsr 4TH Quarter
Fission & Activation Products
Se-&9 Curles 228504 3.126-04 SIAKEALS 13705
GHets Citrtesy 1.76E-04 357605 DLBOE+0 0.00E+00
Total For Perfod Curies 4.02E-04 A.52E-04 5.378-05 L37E-05
Trit
H-3 Cuties 1.43E-01 S37ER 375E-02 S.43E-02
Dissolved And Entrained Gases
Ko Ruglides Foung Cures 0.00E+0D QUCE+0D D.O0E+0D D.OOE+00
Gress Alphs Radissetivity
s Neaelides Fisind Curles 0008400 OG0E+30 0.00E+00 D.00E+00

Zaroes in this table indicates that no radicactvity was present at detectable levels,
See Table 1-4 for typical minimem detectable concentrations.

17



Table 1-2C

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
, Liquid Effluents
Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Batch Mode

Nuclides Released Unit 15T Quarter 2ND Quarter 3RD Quarter 4TH Quarter

Fission & Activation Products
As-76 Curies 0.00E+00 0.00E+00 1.61E-06 0.00E+00
Co-58 Curies 0.00E+00 3.43E-05 4.59E-06 0.00E+00
Co-60 Cuties 0.00E+00 5.80E-04 1.63E-04 2.30E-05
ar-51 Curies 0.00E+00 4.55E-05 0.00E+00 0.00E+00
Fe-55 Curies 0.00E+00 3.37e-03 4.73E-05 2.60E-05
Fe-59 Curies C.00E+00 4.41E-06 0.00E+00 0.00E+00
Mn-54 Curies 0.00E+00 1.74E-03 5.66E-05 447E-06
Na-24 Curies 0. 00E+00 1.69€-05 6.96E-05 0.00E+00
Nb-97 Curies C.00E+00 2.56E-06 2.86E-06 0.00E+0D
Sr-89 Curies 0.00E+00 0.00E+00 6.25E-05 5.12E-06
5-90 Curies 0.00E+00 1.48E-05 : 0.00E+C0 0.00E+00
Sr-92 Curies 0.00E+00 1.03E-06 0.00E+00 0.00E+00
Zn-65 Curies 0.00E+00 7.338-05 2.16E-05 1.75E-06
Ce-141 Curies 0.00E+00 0.00E+00 1.57E-06 0.00E+00
Cs-137 Curies 0.00E+00 1.50E-0% 6.63E-05 1.60E-05
Sb-124 Curies 0.00E+D0 2.99E-06 0.00E+00 0.00E+400
Tc-99M Curies 0.00E+00 0.00E+00 1.79E-06 0.00E4-00
n69M Curies 0.00E+00 0.00E+00 1.26E-06 {(.00E+00
Ag-110M Curies 0.00E+00 1.28€-06 0.00E+00Q 0.00E+00
Total For Period Curies 0.00E+00 4.47E-03 5.01E-04 7.63E-05

Tritum
H-3 Curies 0.00E+00 L.31E+01 1.21E+01 L61E+00

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

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents

Unit: Site
- Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode

Dissolved And Entrained Gases

Xe-135 Curies 0.00E+00 2.97E-06 8.00E-06 0.00E+00

Total For Period Curies 0.00E+00 2.97E-06 8.00E-06 0.00E+00
Gross Alpha Radioactivity

G-Alpha Curies 0.00E+00 1.88E-06 1.78E-06 4.836-08

Zeroes in this table indicates that no radioactivity was present at detectable levels,
See Table 14 for typical minimum detectable concentrations.
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Table 1-3A

Hatch Nudlear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Doses to a member of the public due to Liguid Releases

Unit: 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Organ ODCH Lot Units 18T Qtr %% ODCM 2D QY %% ODCM 3RD Qtr %% ODCM 4TH Qtr %6 ODCH
Bone SODE£00 mRem SASE-4 1.09E-02 3.1E-03 5.256-02 213604 4.266-03 4.53E-05 9,05E-04
GI-Li 5.00E+00 miem 1.358-04 270E-03 FA4E-04 1A3E-02 138604 2.76E8-03 1. 26005 3.51E-04
Kdney S.00E+00 mRem 4. T7CE-05 S.5F-04 245604 4.978-3 1.54E-04 3.08E43 2.45E-05 4.92E-04
Liver S.O0E+00 mRem 4. TEE-05 Q.53F-04 £1ZE-04 1.22E-02 3.4BE-O4 &97E-03 &6.58E-05 1.328-03
Liing S5.00E+00 mRem 4.76E-05 Q.5%-04 1.27E-04 154803 B.S5E-05 1LTE-Q03 1LA7E-GS 2.15F-08
Thyrold 5.00E+00 efem LTEE-O5 Q.526-0% 665605 1.34E-03 533805 1.076-3 3. 18E-06 7.38E-05
Tot=xl Body 1.S0E+00 mRem 6.32%-05 4.Np-03 5. 18804 3.468-02 2.51E-04 1.68F-02 4.53F-05 3.02E-03
Cumulative Doses per Year

Organ ODCM Lmt Units Year t Ending Dstey %% ODCM Recepbor Lintiit

Bane $.O0E+01 BRem 3193E-03 3.93F-02  MAX INDIVIDUAL {IQUID § Aduft Ansy Cuirns Ctrgan Ug Dega

GIHLH 1.00E+01 mRam 1.038-43 1.03E-02 MAX INDIVIDAAL LIQUID F Aduit Ann Cuers Qrgen Liq Dege

Kediney 1005401 enRam 4.75E-04 475601 MAX INDIVIGUAL LIGUID § Achuit Ann Citen Organ Lig Dosa

Lver LODE+D1 riRem 107E-43 LOVEQZ PAX INDIVIDUAL LEQUID f Adult Ann Cumy Qrgan Lig Dos2

Lung 1LO0E+0L mRem 271E-04 271E03  MAX INDIVIDUAL LEQUID § Aduft Ann Quen Organ Lig Desa

Thyrold LOOE+O1 miem 1.72E-04 L7F-Q3 MAX INDIVIDRIAE L IQUID §f Acuft ann Cursi Qrgan Liq Dega

Tota By 3.00E+00 mRem 8.7BE-04 293802 MAX INDIVIDUAL LIQUID ¢ Adult Ann Curn Tot Bodty Lig Dase
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Table 1-38

Hatch Nuclear Plant
RADICACTIVE EFFLUENT RELEASE REPORTY - 2009

Doses to a member of the public due to Liguid Releases

Starting: 1-Jan-200% Ending: 31-Dec-2009

Unit: 2

Cumulative Doses Per Quarter

Organ ODCHM Lnt Units 1ST Qtr % ODCM 2ND Qtr 2% ODCM 3RD Qtr %b QOCM 4TH Qbr %o ODCH
Bane S.00E+00 mRem LG3E-06 3.B6E-05 1.54E-04 1.0I6-03 281E05 562504 2.88E-05 4.17E-04
G- S.00E+QD mBem OBIE-07 1.526-05 1.30E-04 L60E-03 5.076-05 1O1E03 1. 1505 2.41E-04
Keddnes 5. 00E+00 PRem E.51E-07 130805 886605 1.976-03 4.38E-05 8.756-04 1.85E-05 3.70E-04
Liver SONEL00 mRen BAIE-07 1.30E-05 1.BEE-04 A71E-Q3 B.19E-05 1.24E-03 35305 7.06E-04
L4ifg & DOE+00 mRem 6.51E-07 130505 582605 LAGE-03 366805 732604 1L.2ME-D5 2.48E-04
Thyrold 5.00E+00 mRem B.51E-07 1.308-05 447605 BYHE-D4 3.386-05 6.76E-04 9.56E-06 1.91E-04
Tods! Body LS0E+D0 mRem 707607 4.71E-05 L 43E-04 9.556-03 5.23E-05 3356403 2ERE-OS 1.76E-03
Cumulative Doses per Year

Organ opCM Lmt  Units Year ts Encling Dota % ODCM  Receptor Lirsit

Bane 1.00E+01 Rem 2.026-04 202601 MAX INDIVIDUAL LIQUID § Acult ann Curn Orged Lig Dese

I 1.00E+01 mRem 1.94E-04 $.946-03  MAXINDIVIDUAL LEQUID f Aduft Ann Cuen Organ Liq Dese

Kitney 1008301 mRem 1LEIE04 162E03  MAX INDIVIDUAL LEQUID f Aduft #nn Cum Qrgan Liq Desa

Lver 1.00E+01 mRem 2EIE-O4 28B4 MAKINDIVIDUAL LEQUID § Adutt A Cuers Qrgan L Desa

Lung 1.00E+01 mRent LOBE-04 LOBE-Q3  MAX INDIVIDUAL LIQUID f Adult Ann Quen Organ Lig Dese

Thyrold LO0E+DL mRem B.E7E-Q5 BETEO4 HAX INDIVIDUAL LIQUID F Adult & Qi Qrgan U Dege

Totd Body 3.00E+00 rRem 223604 TAEQI MAX INDIVIDUAL LIQUID § Adult Anm Curn Tot Body Lig Dose
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Table 1-4
E. . HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
MINIMUM DETECTABLE CONCENTRATIONS - LIQUID SAMPLE ANALYSES
STARTING: 1-Jan-2009 ENDING: 31-Dec-2009

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/mi
Co-60 1.72E-08 uCi/ml
Zn-65 2.92E-08 uCi/mi
Mo-99 1.20E-07 uCi/mi
Cs-134 1.75E-08 uCi/ml
Cs-137 1.62E-08 uCi/mi
Ce-141 1.92E-08 uCi/ml
Ce-144 8.83E-08 uCi/mi
1-131 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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Table 1-54

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Batch Release Summary

Unit: 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liquid Relsaces Units 15T Quarter 2HD Quarter 3RO Quarter 4TH Guarter Yenr Totaks

1. Hummber of batrh alaases ) 7 40 3 70
2. Total tme pestod for Bateh refeases { Minutes ) QLO0E+00 3.836+03 S.50E+03 3326+ GEEE+03
3, Meadomum e pedod for 2 batoh ndease { Minizes ) Q.00E+00 L7RE+02 L7+ 1.30F+02 LFRE+HD2
4. fwerage teme peded for B batoh rdeass { Mincgss ) D.OGE+00 LAXE+02 1388402 1L11E+02 1385502
5. derskmumn me periad for & batch release . { Minuzes ) D.OCE+00 8.60F+01 S40E+01 8.90E+01 BAE+01
6. Aesrie steae flow during pertads

of redense of Bquld efuent it

a flowing stream (O5) LOEE+04 LI4E+04 5.68E4+03 4.84E+03 LOIEH04
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Table 1-58

Hatch Nuclear Plant
RADIDACTIVE EFFLUENT RELEASE REPORT - 2009
tiquid Effluents - Batch Release Summary

Unit: 2

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liquitt Releases Units 1ST Quarter 2ND Quarter 3RO Qusarter 4TH Quarter Year Totats

L. Numiber of bateh relaates o 57 33 0 100
2. Total Hime pesiod for Babeh selsates ( Minuges ) 0.00E+00 BAHE+D1 165EHE L11E+03 11264+04
3. Bantrmumm time pede for & bateh reseace ( Minges ¥ 0.00E+0D LI6E+02 1I9E+02 137402 LI+02
4. Aversge tme perod for B bateh rebease { Minuges ¥ 0.00E+00 1128402 LACE+H2 1116462 112602
8, Minknunt e peried for a bateh pelsase ( Minutes 0.00E+00 760E+01 BI0E+01 100E+02 7.60E+01
6. uverage stream flow during pereds

of release: of Bquid effiuent into

2 flowing sraaem (CFs) 19BE+04 1145404 S.68F+03 484E+03 1045+04

Reglace this text I the Staticn Parametys
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Table 1-64

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Effluents - Abnormal Release Summary

Unit: 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liquid Releases Units 1ST Quarter 2HD Quarter 3RO Guarter 4TH Quarter Year Totats’
1 Numiet of Redeasas ) o 5 o )
2. Tetel Time For AD Releases { Mineges ) (LO0E+00 C.00E+00 0.00E300 0.00E+0D 0.00E+00
3. Maxinurn Time For A Release { Minges ) 0.00E+00 QO0E+00 D.00E+00 0.00E+00 (LO0E+00
4. Avesuge Thne For A Retease { Minges ) 0.B0E+00 0.00E+00 D.00E+00 DOCE+0D 0LO0E+00
5. Miilsam Tine For A Ressse { Minuges ) QLGOE+0D .O0E+00 0.006+00 0.00E+00 L00E+00
6. Total activity for afl refeases { Curles ) 0.00E:00 Q.00E+00 D.00E+80 0.00+00 {LODE+00
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Table 1-68

Hatch Nudlear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Effluents - Abnormal Release Summary

Unit: 2

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liguid Releases Uniits 1ST Quarter 2D Quarter 3RO Quarter ATH Quarter Yezr Totals
1. Number of Refearses 0 ° o ) Y
2. Teke! Time: For AR Releases { Minges ) Q.OCE+0D 0.00E+00 0.0CE+00 0.00E+00 0.00E+00
3. Maxineen Time For A Releass { Minuzes ) 0.00E+00 0006+00 D.00E+00 0005400 LO0E+00
4. Avesage Time For A Relesse { Mingtes } CLO0E+00 Q.00E+0D D.0CE-+0D 0.00E+00 CO0E+00
5. Minimuns Time For A Reseage { Mimsges ) 0.00£+00 0L.00E+00 LO0E 30 QOCE+00 0A0E+00
6. Total setiviy for af releases { Curles } DO0EF0 CA0E+00 D.00E+00 D.00E+00 CLOOF+00
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Table 1-6C

Hatch Nuclear flant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Efffuents - Abnormal Release Summary
Unit: Site

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liquid Releazes Units 1ST Quarter 20D Quarter 3RO Quarter 4TH Quarter Year Totals
L Rumbar of Releases o o o o )
2. Totst Thne For AR Releaces { Minutes ) DU0E+0D 0.00E+00 0.008300 D.OUE+00 QLOCE +0F
3. Maximuen Time For & Releese { Minstes DOOE+00 DO0E+00 0.00E+00 0.005+00 (LU0E+00
4. Aveszge Thme For A Releace ( Minutes ) LOOE+00 0.00E-+0D C.O0E+00 0.00E+00 0.00E+00
5. Minimeim Tive For A Refaace { Minuges ) QO0E+0D 0.00E+00 D.OCE+00 0.00E+00 (LO0E+00
6. Total activity for afi relsages ({ Curles ) 0LO0E+00 CLO0E+0D 0.00E+0D 0.00F +00 0008300
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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 middle 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%

I-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 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 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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2.5

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 2-14

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases

Unit: 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Type of Efluent Units 1ST Quarter 2KD Quarter SRD Quarter 4TH Quarter

A. Fisgion And Activation Gases
1. Total Redaces Cufes 000z +00 000E+00 QLO0E+00 1B7E+OD
2, Average Release yate for poriod ul¥sac 0.00F +00 QLOCE+OD 0ACE+0D 3.6RE-01
3 Percent of Appiicabha Limit % * b he *

8. Radigiodines
1. Tatzal Iedfine-131 Cisdea 118606 6.61E-05 7.47E-05 6.52E-0%
Z hveiage Relence fete for period s 1.49E-05 8.38E-05 9.47E-07 8.27E-05
3. Percant of Applcalde Limit % * * > *

C. Particutates
1. Particylates { HaAflives > 8 Days ) Cistes 1.76E-05 251E-05 2.BIE-05 1.B5E-04
2. Awerape Raleass sate fin perod [He - 2306 3.48E-06 3.66E-08 234705
3. Percentt of Appicable Limit % * * * *

D. Tritiuem
1. Total Rolacxe Clertes 4.39E+00 7.08E+00 B.HE+00 1102+0t
2. Average Relaaga rate for perlod &9’5&: 5.56E-01 8.58E-01 a.77e-01 1.I9E+00
3 Pescent of Appiicabie Uit * hd + i

E. Grozs Alpha
L Totsl Redocwp Cudes O.00E+00 COCEHQD QO0E+30 0.00E+O0
L Average Redeace gate for period wfeec 0.002+00 0.00E+00 OO0E+00 0.COE+00

* Applicable limits are expressed in terms of dose, See Tables 2-44, 2-4B, 2-5A, 2-5B of this repart.
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Table 2-1B

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases

Unit: 2

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Type of Effiuent Units 1ST Quarter 2HD Quarter 38D Quarter ATH Quarter

A, Fizsion And Actiwalion Gases
1. Total Retazce Cuties 0.00E+00 000800 QO0E+00 2ATE+00
2. Aversge Release rits fee poriod ullfzer QLODE+00 0.00E -+ DADE0D IE4E-01
3. Percant of Appficatis Limi % » « . .

8. Radisiodines
1. Tetal Iodine-131 Cuires 9.71E-06 2RIED 7.47E-06 937EG
2. Average Release ate for period uilser 1.23E-05 3.566-06 9.4TE-7 119605
3. Percent of Applcable Limit % . * * =

€. Particulates
L. Pariculates { Hal-Uves > 8 Days ) Cutes 214606 2.46E-08 § 45E-06 863608
2. Averape Relece rate for perfod ul¥ser 2HE07 3.126-07 6.92E-07 1.085E-05
3. Percent of Appficatia Limit % - . x +

D. Tritium
1. Total Redease Cisdes 1IE+00 6.62E+00 5.2E+00 4.45E+0D
2. Average Releasa rate for period uCysec 424501 8.39E-01 6.616-01 5 FSE-01
. Pereart of Appficatee Limit * . + *

£, Gross Alphs
1. Total Reteose Curtes Q.00E+00 0LO0E+00 0.00E+00 0.00E+0D
2. Averape Release rate for period e 10 0LO0E+06 D.0CE+00 OD0E+00 (.0CE-+00

* Applicable limits are expressed in terms of dose. See Tables 2-44, 2-4B, 2-5A, 2-5B of this report.
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Table 2-1C

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation OF All Releases

Unit: Site

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Type of Efffuent Units. 1ST Quartar 2HD Guarter 3RO Quartar 4TH Quartes

A Fizslon And Activation Gases
1. Total Redeces Cuaes CLOCE +00 DLO0F+00 0.00F+00 S.HEL0D
2, Average Relesce vate fov period udfzee 0.00F+00 0LoE+0D 0008500 7.28E-01
3. Percent of Appficatis Limit % . * * *

8. Radiolodines
1. Tetnl Ixdina-131 Ceiripg 2ISE-G5 943505 1.49€-05 1.59E-04
2. Average Redeace fate for period ulfsae 2L73E-06 1.18E-06 1.89E-06 202808
3. Percant of AppEcabia Limit % g = L >

€. Particutates
1. Particulatin { Hatftives > B Days ) Clare 1.97E-058 2.F5E-05 343508 1.94E-04
2. Average Redepse vate foe period ulieer 2.50E-06 3.49E-06 4.35E-05 2.456E-05
X Percent of Applicabie Limit % * * * *

D. Tritium
L. Tofal Releacs Cuities 7.7IE+0D 13FEH0L 1.ME+01 1.5E+01
2. Average Release gate for peried &FVS&': 9.80E-01 LTE+OD 1L54E+00 L58F 300
X, Percent of Appiicatis Uit o * * *

E. Grogs Alpha
L Tota! Redepens Cluies O00E+a% AO0E+O0 QACESO0 D.00F+00
2, Average Roleace rebe for period wlifoar 0.0CE+O0 Q0CE+00 OLOCE+00 0.00E+B0

* ppplicable limits are expressed in terms of dose. See Tables 2-44, 2-4B, 2-5A, 2-58 of this report,
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Table 2-24

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Elevated Level Releases
Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continucus Mode

Nuclides Released Unit AST Quarter 2ND Quaiter 3RD Quartar ATH Quarter
Fizgbon Gades
Kr-85M Quites 0.00E+00 Q.00E+00 0.00E4+00 8.J5E-02
Ki-87 Cithes: Q.00E+30 0.00E+00 G.00E+00 458E-02
Xe-133 Cutrbes, Q.00E+30 0.03EHI0 G.00E+00 9.72E-01
Ae-135M Qurtes G.00E+BD 0.0JE+00 0.00E+00 78503
*Xe-135 Cures Q.00E+H0 0.00E+HI0 Q.00E+30 S.86E-01
Total For Periiod Curies CLOO0E+BD 0.00ES00 0.00E+00 28TE+O0
Londiryes
131 Cusieg 1.1BE-0S 6.61E-05 7.47E-06 5.63E-05
+133 Custes 1.43E-05 SATE-OS 1. 10E-05 1.79E-(S
Total Ror Period Curiex 2L62E-05 1L.18E-04 1.85E-05 742E-05
Particulatas
M55 Ciivies O.00E+O0 4.89E-08 QL00E+00 CLOOE+0D
Sr8% Cuides 3.54E-08 3.77E-06 3.49E-06 4.B8E-06
S-80 Cusles Q.02E-08 4.12E-08 9.67E-09 2.10E-08
Cs-137 Custes 0.00E+00 O.0CE+CD 0.00E+00 115E-07
Ba-140 Cirless Q.00E+00 0.00E+0D 222F-07 1.21E-06
1319 Cusles 0.00E+00 OUOOE+00 QN0E+00 1.26E-08
Total For Period Curies 3.63E-06 3.B58-06 L.72E-06 6.03E-06
Tritium
H3 Cusies 6.35E-01 8.53E-01 7.41E01 1ORE+QD

I Not Detected, Nuchde is Not Reported.  Zeroes in this teble invdicates that no radicactivity was present at detedtable levels.

See Table 2-6 for typical minimum detectshie concentrations.
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Table 2-2B

Hatch Muclear Plant
RADIDACTIVE EFFLUENT .RELEASE REPORT - 2009
Gaseous Effluents - Elevated Level Releases
Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Centinuous Mode

Nuclides Released Unit 15T Quarter 2KD Qusarter 3RD Quarter 4TH Quarter
Fizgion Gades
Kr-85M Cuafes Q.00E+D0 O.00E+00 0.09E+80 805602
Kr-87 Clithes 0.00E+00 0.00E+00 0.00E+00 455602
Xe-133 Carkes 0.00E+00 0.00E+00 Q.COE+00 9.72E-01
Xe-135M Quirles O.00E+80 0.00E+00 0.00E+00 7.BEE-O1
¥£-135 Clates 8.00E+00 O.00E+00 8.00E+00 2.86E-01
Totat For Perbod Curies OO0E+80 O.L00E+00 Q00E+O0 2B7E+00
Iodirses

131 Curleg S.11E-06 2.81E-05 7.47E-06 S.68E-05
1133 Custes 8.38E-06 2.TEE-0B 110806 174806
Total For Period Curries 1L.35E-05 5.57E-05 1.85E-05 FA42E-05
Particulates

M54 Clies CLOCE+OD QO00E+00 0.00E+00 LO0E+00
Sr-85 Curtes 8.68E-07 1.11E-06 3.48E-0h 4.68E-05
Sr-80 Ciigles 2. 21E-08 1.22E-08 a.67E-09 2 10E-08
5-137 Cusies CLOOE+O0 O.0CE+00 DOCE+00 115607
Ba-140 Curfes CLOOE+00 O.00E+00 222E-07 1.21E-06
j %S g Custes QO0E+0D 0.O0E+00 DOCE+00 1. 26E-08
Yorad Por Period Caeries 8&.90E-02 LA13E-06 3. 72E-06 6.03E-06
Tritiuit

3 Custes 2.03E-01 4.58E-01 711801 108E+00

¥ Not Detected, Nudhide is Not Reported.  Zerves in this teble tndicates that no radicactvity was present at detectable levels.

See Table 2-6 for typical minimum detectabfe concentrations.
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Table 2-2C

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Elevated Level Releases
Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

Nuclides Released Unit 15T Quarter 2ND Quisster SRD Quarter ATH Quarter
Fizgbon Gades
Kr-85M Curles QL.OOE+HI0 0.00E+00 0.00E4-00 LA1E-0L
Ki-87 Clstes .00E+00 0.0IE+30 0.00E+00 9.1BE-02
Xe-133 Qurtes 0.00E+00 0.0CE+HD 0.00E+00 1.949E+00
Xe-135M Qiites QLOGEHI0 0.0OE+G0 0.00E+00 1.57E+00
X2-135 Curtes 0.008+00 0.(0E+00 0.00E+00 1.97E+00
Total For Parbod Curiex 0.00E+00 OLDE+Q0 G00E+00 5.74E+00
Todines
131 Cusles 1.60E-08 9.42E-05 1.499E-05 1.14E-04
+133 Curies 2.2BE-065 7.93E-05 2. 7E-06 3.48E-05
Total Por Period Curies 3.97E-05 L23E-D4 3.60E-05 1.48B-04
Particulates
M54 Curies LOCE+00% 4.B9E-08 O00E+00 CLOOE+00
Se-89 Cusles 2.40E-06 4.88E-05 6.97E-06 9.35E-06
Sr-50 Custes 1.426-07 5.34E~08 1.6GE-08 4.21E-08
5-137 Curdes CLOOE+00 O.00E+00 0A0E+00 2.308-Q7
Ba-140 Ciizfes 0.O0E+00 0.00E+0D 445E-07 242E-06
+13P Cuzles DQ0E+0D CLOOE+00 QLOCE+DD 2.51E-08
Total For Pesind Curies 4.52F-06 4.98E-06 7A44E-08 L21E-08
Tritium
3 Cutles 8.39E-01 L32E-+00 1426400 Z.1SE+00

IF Not Detecred, Nudide is Not Reportad.  Zavoes in this tabla indicates that no redioactivity was present at detecrablz levels.

See Table 2-6 for typical minimum detectable concerntratons.
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Table 2-3A

Hatch Nuclear Plant

RADICACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Ground Level Releases

Unitz 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous bMode

Muclides Released Unit 18T Quarter ZND Quirrter IRD Quarter 4TH Quarter
Fission Gases

Mo Huchites Found Quries 0.00E+00 0.00E+00 0.00E:00 2.00E 00
Todines

JETTY Curies Q.00E+00 0.00E+00 0.00E:00 BACE-06
1133 Curies 0.005+00 Q.LOE+00 0.00E+00 3.38E-06
Total For Period Cuties 0.00E+00 0.00E+00 0.00E400 1L1BE-05
Particulatas

Mn-54 Cuties 0.00E+00 4.86E-06 9.65E-06 616505
Co-58 Cuites 0.00F+00 4346058 570E-06 IH8EG5
Co50 Quries 0.00E+00 703606 &.03E-06 4 BEE-05
2055 Cutleg 0.00E+00 447506 266E-06 3.5BE-05
Se8% Curles LI9E-05 5007 108506 242606
Total For Period Curies 1.39€-05 2.12F-0% 251605 1L79E-04
Trititen

H-3 Curies 37EE+0 6226400 6.20E£00 9.90E+00
Gress Alpha

No Nutiises Found Curies 0.00E+00 €.00E+00 0.00E00 0.00E 00

I Not Detecied, Nudide is Not Reported.  Zerces in this table indicates that no radioactivity wes present at detecrable levels.

See Table 2-6 for typical minimum detectable concentrations,
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Table 2-38

Hatch

Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Gaseous Effluents - Ground Level Releases

Unit: 2

Starting: 1-Jan-Z009 Ending: 31-Dec-2009

Continusus Mode

Nuclides Releasad ekt AST Guarter 28D Qusarber IR0 Quasrter 4TH Gusrber
Fizsion Gaces

fo Nuclites Found Qurieg 0.00E+00 Q.00E+00 0.00E+00 Q.0E+0D
Todines

k131 Cuneg 4.60E-05 8.00E+00 0.00E+00 3.69€-05
Total For Period Cuties 4.60E-06 B.00E+00 0.00E+00 3.69E-05
Particadlates

Si-8% Oifieg 1.25E-06 13306 173506 2.60E-06
Total For Perfod Curies 1.2SE-06 1.32E-06 1.73E-06 2.60E-06
Trittum

H3 Curies 3.14E+00 6.16E+00 4.50E+00 3.37E+0D
Gress Alpha

No Reichites Pound Curieg 0.00E+00 0.00E+00 0.00E+00 0.Q0E+00

¥ Not Detected, Nudide is Not Reported.  Zeroes in this tble indicates that no radioactivity was present at detectabls lavels,

See Table 2-6 for typicad minimum detectable concentrations.
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Table 2-3C

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Ground Level Releases

Unit: Site

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous Mode

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

o Muchdes Foung Curies 0.006+00 0.00E+00 0.00E+00 0.50E+00
Todines

Fi31 Qurles 4.60E-06 Q.00E+00 0.D0E+00 4505
133 Curles 0.00E+00 0.00E+00 0.00E+00 3.3RE-06
Total For Period Curies A.GOE-06 0.00E400 0.00E+00 486505
Particulats

Mn-54 Curteg 0.006+00 4BEE-06 2.65E-06 616805
Cosa Cutles 0.00E+00 4 3E-06 5.70E-06 IO8E0E
Co0 Ourles 0.00E+00 7.03E-06 G005 4 B6E-05
065 Curles 0.00E+00 447E-06 266E-06 3.5RF-05
S8 Curtes L52E0E LBIE-06 281606 LTZE06
Total For Period Curtes LS26-05 2.256-05 2.69€-08 L8204
Tritiom

H3 Cuties 6.69E+00 1.24E+01 1.07E#01 133601
Groas Alpha

Ao Bicfites Found Curies 0.00E+00 0.00F+00 0.00E400 0.00E+00

 Not Detected, Nudhide is Not Reportad.  Zeroes in this table indicates that no redicactivity was present at detectable lavels.

See Table 2-6 for typicd minimum detectshle concentrations.
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Table 2-4A

Hatch Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Air Doses Due to Gaseous Releases

Unit: 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Type of Radiation ODCM Lt Units 1ST Qtr %% ODCM 2HD Qb S ODCM 3RD Qtr % DOCM ATH Qbr ¥ ODCM
Ganwnas Al S.008+00 ks 0.006+00 0.00E+00 0.00E+30 OO0EH00 BO0E+0D 0.00E+00 1.3IF-05 244E-04
Bean Al 1.O0E+D1 enRa 0.00E+00 Q.00E+00 0.CE+0 OOCGE+O0 B.00E+00 0L OOE+00 B.E85E-06 S.85E-05
Cumulative Doses Per Year .

Type of Rediation CDCM Lt Unskts Yesr to Eng Date Y ODCH Receptor Limit

Garnurs A EOCE+0T tnRad 12805 L22E-04 SITE BOUNDARY [ Child: Asn Cumy Gamma Alrdoce

Beta A% 200E+DF onRad 9.865E-06 4.82E-0% MAX END. AIRBORNE J Chit Ann Qum Bate Nodose
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Table 2-4B

Hatch Nuclear Plant

RADIOQACTIVE EFFLUENT RELEASE REPORT - 2009

Air Doses Due to Gaseous Releases

Unit: 2

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Type of Radiation ODCM Lent:

Units

1STQtr

% ODCM 2ND Qir % ODCM 3RD Qtr o OOCM 4TH Qtr %% ODCM
Garena Ar 5.006+00 raRad 0.00E+00 0.00E+20 Q.OE+G0 (LOOF +00 G.ODE+OD LLODE+00 13805 2.44E-04
Betn Alr 1O0E+01 mRad 0.00E+00 0.00E+30 Q.CE+I0 QOCEHDD 8.00E+00 0.00E+00 8.656-06 9.65E-05
Cumulative Doses Per Year
Type of Radiation ODCM Lt Units Year to End Date % ODCH Receptor Limit
Gamama Alr LO00E+OL mRad 1. 22608 22004 SITE BOUNDARY § Child Ann Cum Gamma Aldoge
Bate Ak 200850t mRad 9.65E-06 4.B2E-05 MAX EIND. ATRBORNE J ChiEd Ann Cum Batz Akdace
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Table 2-54

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

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

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Organ ODCH Lt Unils 1ST Qar %% ODCM 2ZND Qty % ODCM 3RD Gitr %% ODCH 4TH Qtr % ODCN
Bone 7508400 mflem 153604 201643 H.028-05 8.02E-04 S. 93605 7.90E-0% 3.66E-04 4.87E-003
GI-Lt FSOE+O0D mRem 1.96E-03 261E-02 3. 28803 438602 3.28E-03 4.38E-02 5.51E-(3 7.35E-02
¥idney 7S0E+06  mRem L95E-03 L60E-0F 320603 437802 3.266-03 4.35E-02 S.48E-03 73160
Lver 7SOE+00  mRer 195603 L6IE-02 328603 438E-02 327648 QITELR 5 50603 7.346-02
Lurg 750E+00 mRem 1.956-03 260802 3.28E-03 4.3BE-02 327G 4.35E-02 552603 7.366-02
Thyegid FS0E+00 mlemn 197603 283602 3603 456602 328603 4.37E-02 S E-(3 2.62E-02
Total Bady TS0EH00  oRem 1.956-03 261602 3.286-03 438E-02 3.276-03 435602 $.506-03 733602
Cumulative Doses per Year

Orrfpan ODTM Lest Year to Ending Date % ODCM Reveptor Liinit

Bone 1 AD0E+01 65.361F-04 4. 2418403 M&X IND. AIRBORKE f Chikl Ann Curn TodPart Alndege

GI- 1 500E+01 1.40NE-02 4.05EQ2 MAX END. AIRBORKE § (hil Ann Curn TodfPart Alidoss
Kidnay 1S00E+11 L397E-02 9.317EQ2 MAX IND. ATRBORKE [ Child Ann Curn IndfPart Alrdose

Liver L.500E+01 1. 400E-02 9.3348-02 MAX IND. AIRBORNE / Ohilld Asn Cuiny TodfPast Alrdoce

Ly 1.3008+01 1400602 8. 3R5E-02 MAX END. AJRBORKE [ Chid Ann Com TodfPat Alndose
Thyrolt 1 500T4+01 1.438F-02 9.588E-02 MAX IND. ATRBORNE / (hikl &nn Com TodfPat Alrdese

Totad Bady L500E+01 1. J0CE-02 9.[BSE02 MAX IND. ATRBORKE f (hild Ane Com Todl/Part Alrdoca
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Table 2-58

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Deses To A Member Of The Public Due To Radioiedines, Tritium, and Particulates in Gaseous Releases

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

organ ODCM Lmt  Units 1STQir % ODCM IND Qtr % ODCM 3RD Qur % ODCHM ATH Gir % ODCM
Bone 750E+00  mRern 1.54E-05 206E-04 16IE-05 2. 14E-04 235605 3,14E-04 17IE0S 4.95E-04
G- 7S0E+00 mfRlen 1.63E-03 217802 3.206-03 +.268-02 L34E-03 11LER 1.76E-CG 238E-02
Kdnesy T.50E+00  mRem 163803 FAY, =57 3.186-03 4.266-02 234503 34202 1.76E-0G 2.35E-02
et 7S0E+00  mRem LEIE-03 L17E02 318603 4.266-02 233 3402 1.76E-03 235602
Lung 750E+OD mflem 1A3E-03 2.17E-G2 318803 4.268-02 2ME{G 3. 12F-02 1L.76E-03 235602
Thyralf 7.50E+m. mRam 171603 22702 3.25E-03 434602 235603 3.44E02 243803 3. E-02
Total Body 7.S0E400  mRem L6IEG3 21782 320603 4.266-02 23943 302602 176603 235602
Cumulative Doses per Year

Organ ODCHM Lt Year to Ending Date 9% ODCM  Recepior Uisnit

Booe 15008401 §.2056-05 6, 140E-04 MAX END. AIRBORKE § Ohiid Ann Coen Tod,Paet Alrdesa

GI4i 15005 +01 BA2X¥-03 5.938E-02 MAX IND. AIRBORNE / Chixd Ann Curn lodfPart Alrdtie
Kidney 1L.500E+01 B9IXE-03 5.948E-02 MAX IND. ATRBORNE / (hidd Ann Cum InxdfPart Alrdese

Liver LA300E+01 BOIE-O3 5.847E-02 MAY TND. AIRBIRKE § Chid Ann Cuiny lodfPart Alrdose

Lurg LE00E+0 8920803 B.946E-02 MAX END. AIRBORNE § Ohikd Ann Curn TodfPast Alrdesa
Thyroit 15008501 973503 6.485E-02 MAX IND. ATRBORNE / (hilld A Cuen IodfPat Alidose

Total Body 15008401 B8.923€-03 5.955E-02 MAXTND. AIRBORNME f (hild Ans Ciny Tod/Part Alrdete
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TABLE 2-6
E. . HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
MINIMUM DETECTABLE CONCENTRATIONS - GASEOUS SAMPLE ANALYSES
STARTING: 1-Jan-2009 ENDING: 31-Dec-2009

The values in this table represent a priori Minimum Detectable Concentration (MDC) that
are lypically 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 v uCi/cc
1-131 1.34E-13* uCi/cc
1-133 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/cc
H-3 4.00E-07 uCi/cc

* Based on an estimated sample quantity of 4.078E+07 cc’s.
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Table 2-74

Hatch Nuclear Plant
RADIDACTIVE EFFLUENT RELEASE REPORT - 2008
Gaseous Effluents - Batch Release Summary

Unitt 1

Starting: 1-Jan-2008 Ending: 31-Dec-2008

Gastous Redoases Units 1ST Quarter 2KD Quartar 3RD Quarter 4TR Quarter Year Totals
1. Number of hateh falacas 0 [ ° [ [
2. Total time period for Batch releases { Minutes } 0.00E+00 Q.00E+00 OOCE+00 0.00E+00 0.60E300
3. Nandrsirrs Hirse periad for 2 Batoh relezce { Minesas ) QOCE+OD 0.00E+00 (1.00E+00 DLO0E+00 0.00E+00
4. Aversge time period for 2 Beth reteass { Minutes ) DOCE+0D 0.00F 00 LODE+00 0.00E+00 Q.00E+00
5. by Hine pariad for 2 batch relaase { Minuzes 3 DLOOE+0D 0.00E+00 0.00E+00 0Q.00E+00 0.00E+00

49



Table 2-7B

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2008

Gaseous Effluents - Batch Release Summary

Unit: 2

Starting: 1-3an-2008 Ending: 31-Dec-2008

Gaseous Releases Units AST Quartsr 24D Guarter 3RD Quarter 4TH Quarter Year Totals
1. Humber of batch releases 0 o o o 2
2. Total tme perod for bateh releaces { Minutes ) 000E+0D D00E+00 D.00E+00 0.00E+00 0006400
B, Mandrrum Hine pertod for 3 bateh redasce { Miniges ¥ (L008+00 Q.00E+G0 DO0E+0D (LODE+00 QLOCE+00
4. Average tims pesiod for & batch refeass { Minustas } DLOCE+00 0.00E+00 D.00E+00 Q.O0E+00 0.00E+00
5, M Ume period for 2 hatch relsane { Mimges Q.00E+00 0.00E+00 D.00E+0D DOCE+0D CA0E+H0
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Table 2-8A

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Gaseous Effluents - Abnormal Release Summary

Unit: 1

Starting: 1-3an-2009 Ending: 31-Dec-2009

Gaseous Refeases Units 1ST Quarter 2IND Quarter SRD Quartar 4TH Quarter Year Totals
1. Number of Relomses o ° o o )
2. Tekal Time For AB Releases { Mimses } 0.00F+00 LO0E+00 0.00F+00 0.006+08 LO00F+00
3. Maxnuen Time For A Refease ( Mintdes § 0.00E+00 0.00E+00 0.00E+00 0LO0E+00 O00E+00
4. Aviaege Time For A Releace { Mimses ) 0.00E500 0.00E+00 0002400 0.00E+00 OO0E+00
5. Mintmam Time For A Reloose { Mimaes ) Q.00E+00 Q.00E+00 0.00F+a0 C.00E+00 0.00E+00
6. Total acivity fox all radeases ( Cures ) 0.00E 00 0.00E+80 LLOCE+00 0.00E+00 0LOGE+00
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Table 2-8B

Hatch Nuclear Plant
RADIOACTEVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Abnormal Release Summary

Unit: 2

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Gaseois Releacss Uniits 1ST Quartar 2ND Quartar 3RD Quartar 4TH Quartes Year Totaks
1. Number of Releses 0 ) ) o o
2. Total Thme Fer AR Releases { Minustes } DO0E+00 QO0E+00 0.00E+20 0.00E-+0D G.00E+00
3. Maxinuen Time For & Retepse { Minutes ¥ (00E+00 CO0E+0D 0.00E+00 0.00E+00 0.00E+00
4, Average Timse For A Relesse { Minges ) Q.O0E+0D CO0E+00 DOCE+00 0.00E+0D O00E+00
5. Minimurm Time For A Releese { Minuztes ) 0.00E+00 OLO0E+00 DOCE+80 0.00F+00 0.008+00
6. Total acitvity for al releaces { Curtes CLO0E+OD D00E+0D 0.00E+00 0.00E+00 0.0CE+00
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Table 2-8C

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Gaseous Effluents - Abnormal Release Summary
Uniz Site

Starting: 1-3an-2009 Ending: 31-Dec-2009

Gaseous Releasss Units 15T Quarter 2ND Quartar 3RD Quarter STH Quarter Year Totats
1. Mumber of Relezses o ° o o Y
2. Totel Time For A Releacss { Minztes } 0.00E:+0D QO0E+00 0.00E+00 0.00E:0D 0.00F+00
3, Maxiriurn Time For A Refease { Minides 3 0.008+00 0.00E+00 Q.0CE+0D 0.00E+00 Q.O0E+00
4, Averege Tine For A Release ( Miniges ) 0.00E+00 DO0E+00 0.00E-+00 D.00E+0D QLOGE+00
5, Mintrsum Time For A Relezse ( Mingas ) 0008400 0L00E+00 D.OCE+00 0.00E+00 D.OCE+00
6. Tokn! activiy for af releages { Cuittes ) OO0E+00 Q00E+0D 0.00€+00 0.00E+00 DOCE+00
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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 Spgcification 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 - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-Jan-2009 ENDING: 30-Jun-2009
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° 5.68 E+01
bottoms, etc. Ci 1.19 E+02 1.00 E 01
b. Dry compressible waste, contaminated equip. m° 2.88 E+02
etc. Ci 8.80 E+00 2.00 E 01
c. lIrradiated 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 60.7 7.22E+01
Co-60 15.3 1.82E+01
Zn-65 9.4 1.12E+01
Mn-54 7.0 8.29E+00
Cr-51 0.7 8.77E-01
Other 6.9 8.23E+00
b.Fe-55 22.2 1.95E+00
Co-60 25.6 2.25E+00
Mn-54 5.71 5.02E-01
Zn-65 35.2 3.10E+00
Other 11.3 9.92E-01

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 - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-Jul-2009 ENDING: 31-Dec-2009
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° 3.79E+01
bottoms, etc. Ci 2.28E+02 1.00 E 01
b. Dry compressible waste, contaminated equip. m° 1.22E+02
etc. Ci 1.28E+01 200E01
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 45.3 1.03E+02
Co-60 23.0 5.24E+01
Zn-65 8.6 1.96E+01
Mn-54 19.0 4.33E+01
Other 4.1 9.35E+00
b.Fe-55 22.2 2.84E+00
Co-60 25.6 3.27E+00
Mn-54 5.71 7.30E-01
Zn-65 35.2 4.50E+00
Other 5.0 1.44E+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 - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

UNIT 1 AND 2
STARTING: 1-Jan-2009 ENDING: 30-Jun-2009
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 119.0 Zn-65,Fe-55,Co-60 Carbon Steel 11 195 14-210 DOT 7A N/A
Resins Mn-54, Cr-51 Liners (external) TYPE A CASK/
14-210**STC
Cask
Dry 8.80 Fe-55,Co-60,Mn-54 B-25 113 90 “*STC N/A
Active Waste Zn-65 Boxes/High * See Note (B-25)
Integrity
Container

Note: The actual size and number of the containers may vary from the recorded values due to the use of different
containers by waste processors.

b STC-Strong Tight Container

TABLE 3-1

E. . HATCH NUCLEAR PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

. UNIT 1 AND 2
STARTING: 1-JUL-2009 ENDING:31-DEC-2009
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 228.0 Zn-65,Fe-55,Co-60 Carbon Ste;al 7 196 14-210 CASK/ N/A
Resins Mn-54 Liners * See Note (external} 8-210Cask
Dry 12.8 Fe-55,C0-60,Mn-54 B-25 44.9 96 B25 Boxes, Sea N/A
Active Waste Zn-65 * See Note land Containers

*

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

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name:

Distance {kilometers):

Sector:
Occupancy Factor:
Age Group:
Hevated Release
Elevated Release

Ground Level Release
Grourdd Level Release

Total Body
Thyroid
Kidney
Lung
GI-LE

ROADSIDE PARK
1.18E+00
WNW
2.28E-04
Child
Noble Gas X/Q (sec/m3): 2.42E-08
Particulate and Radiociodine X/Q (sec/m3): 2.37E-08 DfQ (m-2): 1.29E-09
Noble Gas X/Q (sec/m3): 7.83E-06
Particulate and Radioiodine X/Q (sec/m3): 7.00E-06 D/Q (m-2): 2.01E-08
Units 15T Quarter ZND Quarter 3RD Quarter 4TH Quarter Year
mRem 4.90E-12 2.38€-10 2.18E-10 1.70E-09 217809
mRem 3.93E-09 7.30E-09 6.32E-09 9.28E-05 2.68E-08
mRem 3.93E-09 7.30E-09 6.32E0% 9.28E-09 2.68E-08
mRem 3.97e-09 7.30E-09 6.32E-09 S.56E-09 2.73E-08
mRem 3.93E-09 7.30E-09 6.32E-09 9.28E-09 2.68E-08
mRem 3.95E-09 7.34E-09 6.37E-09 9.54E-09 2.72E08
mRem 3.93E-09 7.30E-09 6.43609 9.28E-09 2.65E-08
mRem 1.80F-13 2.79E-10 2.55e-10 2.00E-0% 2.53E-09
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Table 4-1

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary
Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name:

Distance {kilometers):

Sector:
Qocupancy Factor:
Age Group:
Hevated Release
Hevated Release

Ground Level Release
Ground tevel Release

Bone
Total Body
Kidney

Lung
GI-LE

CAMPING AREA
1.27E+00
WNW
5.48E-03
Child
Noble Gas X{Q (sec/m3): 2.38E-08
Particulate and Radiciodine XfQ (sec/m3}: 2.33E-08 D/Q (m-2): 2.01E-08
Noble Gas X/Q (sec/m3): 7.03E-06
Particulate and Radiciodine X/Q (sec/m3): 6.27E-06 D/Q (m-2}: 1.80E-08
Units 1ST Quarter ZND Quarter 3RD Quarier 4TH Quarter Year
mRem 1.17E-10 5.18E-09 4.71E09 3.68E-08 4.68E-08
mRem 8.46E-08 1.578-07 1.36E-07 2.00E-07 5.78E-07
mRem 8.46E-08 1.57E-07 1.365-07 2.00E-07 5.78E-07
mRem 8.54E-08 1.578-07 1.36E-07 2.08E-07 5.87E-07
mRem 8.46E-08 1.57E-07 1.36E-07 2.00E-07 5.78E-07
mRem 8.50E-08 1.58€-07 1.378-07 2.05E-07 5.86E-07
mRem 8.46E-08 1.57E-07 1.386-07 2.00E-07 5.80E-07
mRem 1.77E-11 6.076-09 5.50E-09 4.32E-08 5.48E-08
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Table 4-1

Hatch Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary
Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name:

Distance {kilometers):

Sector:
Occupancy Factor:
Age Group:

Hevated Release
Hevated Release
Ground Level Release
Ground Level Release

Totzl Body
Thyroid
Kidney
tung

GI-LE

RECREATION AREA
1.03E+00
SSE
2.37E-02
Child
Noble Gas X/Q (sec/m3): 3.30E-08
Particulate and Radioiodine X/Q (sec/m3): 3.21E-08 B/Q (m-2): 1.56E-09
Noble Gas X/Q (sec/m3): 6.42E-06
Particulate and Radioiodine X/Q (sec/m3): 5.73E-06 D/Q (m-2}: 2.36E-08
Units 15T Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
mkem 4.24E-10 2.90E-08 2.66E-08 2.08E-07 2.64E-07
mRem 3.34E-07 6.30E-07 5.46E-07 8.53E-07 2.36E-06
mRem 3.34E-07 6.30E-07 5.46E-07 8.53E-07 2.36E-06
mRem 3.38E-07 6.30E-07 5.46E-07 8.85E-07 2.40E-06
mRem 3.34E-07 6.30E-07 5.46E-07 8.53E-07 2.36E-06
mRem 3.36E-07 6.336-07 5.50E-07 8.75E-07 2.35E-06
mRem 3.35E-07 6.30E-07 5.55€-07 8.53E-07 2.37E-06
mRem 2.21E-11 3.40E-08 3.11E08 2.44E-07 3.09E-07
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Table 4-1

Hatch Nucdlear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name:

Distance (kilometers):

Sector:
Cocupancy Faclor:
Age Group:

Blevated Release
Hevated Release
Ground Level Releass
Ground Level Release

Bone

Total Body
Thyroid
Kidnay
Lung
GI-LE

VISITORS CENTER
6.94E-01

WSW

4.57E-04

Child

Noble Gas
Particulate and Radiciodine
Noble Gas
Particulate and Radioiodine

X/Q (sec/m3): 5.00E-08
X/Q (sec/m3): 4.97€-08
X/Q (sec/m3): 1.87E-05
X/Q {sec/m3): 1.72E-05

D/Q {m-2): 2.26E-08

DfQ {m-2}: 5.47E-08

Units 1ST Quarter ZND Quarter 3RD Quarter 4TH Quarter Year

mRem 2.41E-11 1.30E-03 1.19E-09 5.30E-09 1.18E-08
mRem 1.94E-08 3.61E-08 3.138-08 4.66E-08 1.33E-07
mRem 1.94E-08 3.61E-08 3.13E-08 4.66E-08 1.33E-07
mRem 1.95E-08 3.61E-08 3.13508 4.85E-08 1.35E-047
mRem 1.949E-08 3.61E-08 3.13e-08 4.66E-03 1.336-07
mRem 1.94E-08 3.63e-08 3.156-08 4,79E-08 1.35E-07
mRem 1.94E-08 3.61E-08 3.18£-08 4.66E-08 1.34E-07
mRem 9.03E-13 1.52E-09 1.39E-09 1.0SE-08 1.386-08
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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
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 wére 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 was only one change to the ODCM in 2009.
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.

65



8.2 Description of Changes

Version 22 of the Hatch Offsite Dose Calculation Manual became effective in May 2009. 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. A summary of the four changes included in this revision are
listed below:

(1) Groundwater protection program sampling and analysis requirements were added to Table
4-1, REMP. Table 4-5, Groundwater Monitoring Locations, and Figures 4-6, Groundwater
Monitoring Wells, and Figure 4-7, Deep Wells, were added to describe and depict the locations
of the groundwater monitoring wells and deep wells that are part of the groundwater protection
program.

(2) Table 2-1, Radioactive Liquid Effluent Monitoring Instrumentation, Table 2-2, Radioactive
Liquid Effluent Monitoring Instrumentation Surveillance Requirements, Table 2-3, Radioactive
Liquid Waste Sampling and Analysis Program, and Table 2-4, Applicability of Liquid Monitor
Setpoint Methodologies, were revised to remove the monitoring requirements for the outfall
pathway Y22N0012B / Y22NOO3A which is no longer a permitted radioactive discharge release
point. Figure 2-4, Northwest Surface Drainage System, (showing the flow path of Y22N0012B
and other surface runoff to Y22NOO3A and to the river) was deleted.

(3) Table 2-1, Action 104 and Table 2-3, Groundwater Outfall Quarterly Composite and Table 2-
3, Footnote “e” were revised to remove Gross Beta analysis as a screening analysis and require
that Sr 89/90 analysis is always done when applicable.

(4) Administrative changes were made to Section 2.1.5.b. and Section 3.1.6.b., to change
“Nuclear Plant General Manager” to “Vice President — Plant”.

9.0 Major Changes to Liquid, Gaseous, or Solid Radwaste Treatment Systems

9.1 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.

9.2 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.
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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 2009

The following historical information is provided to create a perspective for the release of
radioactivity during the year 2009 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 regulatory
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 radioactive 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 concentrations of radionuclides found in the RHRSW samples for 2009 were from
7/10/09 and 7/22/09, when the total concentration released was 2.76E-8 uCi/ml. 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
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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
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 limited 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 member 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)(l) 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)(VII)(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.
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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.

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 concerned 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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1.0 LIQUID EFFLUENTS

This section contains applicable ODCM limits for liquid effluents as
well as the quantities of radioactive liquid effluents released during
2009. These quantities are summarized on a quarterly 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

1.1.1 Concentration Limits
Technical Specifications 5.5.4.b and 5.5.4.c¢ state that the
concentration of radiocactive 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.d and 5.5.4.e state that 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 ODCM 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.

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 liquid radwaste, the ECL is 2.0E-09 uCi/ml.:
Furthermore, for all the above radionuclides, or categories of

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



1.3 Measurements and ApprOXimation of Total Radioéctivity

The radlonuclldes llsted below are considered when evaluating 11qu1d
effluents

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

1.3.1 Total Radiocactivity 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 thus 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 Georgia 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 helght 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 readlng 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 basis in
accordance with ODCM Table 2-3.

Typically achieved liquid effluent samp1e 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 1s 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 radicactive liquid effluents released from Units 1 and
-2 during 2009 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
quarters. : :

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

2.1.3:

Unit 1 2009 Doses to a Member of the Public due to Liquid Releases:
Table 1-3A

Unit 2 2009 Doses to a Member of the Public due to Liquid Releases:
Table 1-3B



1.6 Liquid Effluents - Batch Releases

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

Unit 1 2009 Liquid Effluents - Batch Release Summary: Table 1-5A

Unit 2 2009 Liquid Effluents - Batch Release Summary: Table 1-5B

1.7 Liquid Effluents - Abnormal Releases
There were no abnormal releases during 2009.

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

Unit 1 2009 Liquid Effluents - Abnormal Release Summary: Table 1-6A

Unit 2 2009 Liquid Effluents - Abnormal Release Summary: Table 1-6B



Table 1-1A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Summation of All Releases

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
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 2.46E-03 6.71E-03 1.10E-03 6.12E-04
2, Average diluted concentration ' .
during period , uCi/mL 1.62E-10 4.40E-10 6.86E-11 4.10E-11 .
3. Percent of Applicable Limit ‘ % L * 4 o * , *
B. Tritium . ‘ :
1. Total Release " Curies 1.36E+02 3.44E+01 4.00E+01 1.23E+02
2. Average diluted Concentration _ '
during period . uCi/mL 9.02E-06 2.25E-06 2.49E-06 8.25E-06
3. Percent of Applicable Limit % *- * - * *
C. Dissolved and Entrained Gases : _
1. Total Release - Curies 7.13E-03 8.43E-05 9.64E-06 2.32E-05
2. Average diluted Concentration ,
during period uCi/mL 4.71E-10 5.53E-12 - 6.01E-13 1.55E-12
3. Percent of Applicable Limit % - Sk x * : *
D: Gross Alpha Radioactivity _
1. Total Release ‘ - Curies 0.00E+00. 0.00E+00 4.75E-06 - 4.20E-06
E: Wasté Vol Release (Pre-Dilution) Liters 7.59E+07 7.02E+07 7.68E+07 7.32E+07
F. Volume of Dilution Water Used  Liters 1.51E+10 1.52E+10 " 1.60E+10 1.49E+10

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

- 5 -



Table 1-1B

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Summation of All Releases
Unit: 2
- Starting: 1-Jan- 2009 Ending: 31-Dec-2009

' Type of Effluent

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

D:-Gross Alpha Radioactivity

1. Total Release

E: Waste Vol Release (Pre-Dilution)

'F. Volume of Dilution Water Used

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

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

Curies 6.01E-03 1.03E-02 9.15E-04 2.01E-03

uCi/mL 4.30E-10 5.54E-10 4,88E-11 1.25E-10

0/0 L3 k3 * k3

Curies 8.09E+01 9.84E+01 1.08E+02 2.22E+02 - .
-uCi/mL 5.79E-06 5.32E-06 5.75E-06 1.37E-05

O/0 * k3 * *

Curies 8.55E-03 6.23E-04 1.46E-05  2.61E-05

uCi/mL 6.12E-10 3.37E-11 7.79E-13 1.62E-12

% * * * *

Curies 0.00E+00 7.86E-06 5.94E-06 1.37E-05

Liters 6.25E+07 8.02E+07 '8.38E+07 6.91E+07

Liters 1.39E+10 1.84E+10 1.87E+10 1.61E+10



Table 1-1C

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Effluents - Summation of All Releases
‘ Unit: Site _ _
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Type of Effluent

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

D: Gross Alpha Radioactivity

1. Total Release

E: Waste Vol Release (Pre-Dilution)

F. Volume of Dilution Water Used

3RD Quarter

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

Units 1ST Quarter  2ND Quarter 4TH Quarter
Curies 8.47E-03 1.70E-02 2.02E-03 ~ 2.62E-03 -
uCi/mL 2.91E-10 5.02E-10 5.79E-11 8.44E-11
0/0 E 3 b3 3 X
Curies 2.17E+02 1.33E+02 1.48E+02 3.45E+02
uCi/mL 7.47E-06 3.93E-06 4.25E-06 1.11E-05
% * * * Tk
Curies 1.57E-02 7.07E-04 2.42E-05. '4.93E-05 ‘
uCi/mL 5.39E-10 2.09E-11 6.97E-13 - 1.59E-12
0/O E 3 ,* k3 -k
Curies 0.00E+00 7.86E-06 1.07E-05 1.79E-05
Liters 1.38E+08 1.50E+08 1.61E+08 1.42E+08
Liters 2.90E+10 3.36E+ 10 - 3.46E+10

3.09E+10



Table 1-2A
Joseph M Farley Nuclear Plant

RADICACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Efﬂuents
C - Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products - . o
Sr-90 Curies 0.00E+00 0.00E+00 1.26E-04 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 1.26E-04 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
'RADI_OACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode _

Nuclides Released Units - 1STQuarter  2ND Quarter 3RD Quarter  4TH Quarter

Fission & Activation Products . ’ o
As-76 _ Curies 6.53E-07 0.00E+00 0.00E+00 0.00E+00
Co-57 Curies . 2.77E-07 ~ 0.00E+00 0.00E+00 0.00E+00
Co-58 ‘ Curies 2.11E-04 3.38E-03 2.27E-04 "4,22E-05
Co-60 Curies 1.23E-03 1.10E-03 2.59E-04 2.63E-04
Cr-51 Curies 2.76E-05 . 5.85E-04 0.00E+00 0.00E+00
Fe-55 Curies 6.63E-04 3.79E-04 2.18E-04 1.26E-04
I-131 Curies 0.00E+00 0.00E+00 . 0.00E+00 7.02E-06
I-133 Curies 1.33E-06 0.00E+00 0.00E+00 - 0.00E+00
Mn-54 © - Curies 2.91E-06 3.10E-05 4.01E-06 2.78E-06
Mn-56 , B Curies 1.39E-06 0.00E+00 - 0.00E+00 0.00E+00 |
Nb-95 Curies 2.83E-05 2.40E-04 7.15E-06 1.51E-05
Nb-97 ' Curies 1.91E-06 4.33E-06 5.58E-07 0.00E+00 _
Rb-86 Curies 7.70E-06 0.00E+00 0.00E+00 0.00E+00 x
Sr-89 : Curies .0.00E+00 9.99E-06 1.44E-05 4.03E-06
Sr-90 Curies 5.20E-06 - 0.00E+00. 0.00E+00 1.07E-06 .
Zn-65 _ Curies 2.23E-04 4.07E-04 2.05E-05 -~ 3.84E-05
Zr-95 ‘ Curies 3.89E-06 1.02E-04 9.54E-07 - 2.78E-06
Ba-139 ’ ( Curies , 1.28E-06 0.00E+00 0.00E+00 0.00E+00
Ce-139 ' Curies 3.45E-07 0.00E+00 0.00E+00 0.00E+00
Cs-137 Curies 1.05E-05 4.37E-06 3.63E-05 3.84E-05 -
Hg-203 Curies - 2.03E-07 0.00E+00 0.00E+00 0.00E+00
Rh-105 ~ Curies - 1.46E-05 2.37E-04 0.00E+00 0.00E+00
Ru-105 Curies ‘ 0.00E+00 - 1.24E-05 0.00E+00 0.00E+00
Sb-122 Curies ‘ 7.10E-07 0.00E+00 0.00E+00 0.00E+00 .
Sb-124 Curies ' 0.00E+00 1.96E-05 2.85E-07. - 0.00E+00
Sb-125 : Curies 1.40E-05 . 1.92E-04 1.87E-04 7.13E-05
Sn-113  Curies 0.00E+00 7.51E-06 0.00E+00 0.00E+00

Zeroes in this table |nd|cates 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
RADIOCACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents '

. - Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter ~ 3RD Quarter 4TH Quarter
Tc-99M Curies _ 6.80E-07 0.00E+00 0.00E+00 0.00E+00
Ag-108M ‘ Curies . 9.07E-06 0.00E+00 0.00E+00 0.00E+00
Ag-110M Curies 1.35E-06 0.00E+00 ~ 0.00E+00 0.00E+00
Total For Period ~ Curies 2.46E-03 6.71E-03 9.74E-04 6.12E-04
Tritium : ,
‘H-3 Curies 1.36E+02 3.44E+01 4.00E+01 1.23E+02
Dissolved And Entrained Gases ‘
Ar-41 Curies , 5.05E-06 0.00E+00 0.00E+00 1.81E-06 -
Xe-133 : Curies 7.04E-03 8.43E-05 9.64E-06 8.58E-06
Xe-135 ' Curies 4.79E-05 0.00E+00 - 0.00E+00 1.08E-06
Xe-137 _ Curies 0.00E+00 0.00E+00 0.00E+00 1.17E-05
Xe-133M Curies 3.47E-05 0.00E+00 0.00E+00 0.00E+00

Total For Period - Curies 7.13E-03 8.43E-05 ~ 9.64E-06

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

2.32E-05



, Table 1-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
' Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

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

Sr-89 Curies 4,33E-04 0.00E+00 0.00E+00 0.00E+00

Total For Period Curies 4.33E-04 0.00E+00  O0.00E+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.

- 11 -



Table 1-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
| Liquid Effluents

Unit: 2
Startmg 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode
‘Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products v _ :
Be-7 Curies 2.45E-04 0.00E+00  0.00E+00 0.00E+00
Y-88 ‘ Curies 7.42E-07 0.00E+00 0.00E+00 " 0.00E+00
Y-95 o Curies 0.00E+00 2.74E-04 0.00E+00 : 0.00E+00
Co-57 ' Curies ) 0.00E+00 2.52E-06 0.00E+00 - 0.00E+00
Co-58 Curies 7.35E-04 2.45E-03 1.36E-04 9.05E-05
Co-60 ~ Curies N 1.29E-03 1.89E-03 2.82E-04 7.76E-04
Cr-51 Curies - 5.92E-06 1.23E-03 0.00E+00 0.00E+00
Fe-55 ‘ - Curies 6.00E-04 3.07E-04 1.37E-04 - 1.21E-04
I-131 Curies 1.16E-05 0.00E+00 0.00E+00 0.00E+00
I-133 . Curies 5.08E-05 ~ '0.00E+00 0.00E+00 0.00E+00
Mn-54 ' _ Curies 2.84E-05 5.31E-05 6.85E-07 2.02E-05
Na-24 - Curies 8.55E-04 0.00E+00 0.00E+00 0.00E+00
Nb-95 Curies 1.89E-05 5.23E-04 1.20E-05 2.10E-05
Nb-97 ' ~ Curies 1.52E-06 1.80E-05 " 1.39E-06 0.00E+00
Sr-89 . : Curies 2.96E-05 0.00E+00 1.69E-05 0.00E+00
Sr-90 Curies - 5.38E-06 " 5.61E-06 0.00E+00 0.00E+00
W-187 Curies  1.34E-05 0.00E+00 0.00E+00 0.00E+00
Y-91M Curies 5.00E-06 0.00E+00 0.00E+00 0.00E+00
Zn-65 . Curies 5.93E-04 1.22E-03 8.28E-05 3.24E-04
Zr-95 ‘ Curies 0.00E+00 2.70E-04 3.35E-06 " 4.56E-06
Ba-140 Curies 0.00E+00 0.00E+00 - 0.00E+00 1.98E-06
Cs-137 Curies 4.04E-04 2.34E-04 9.63E-05 1.00E-04
Hg-203 Curies - 0.00E+00 2.80E-07 0.00E+00 0.00E+00
Rh-105 ~ Curies 3.10E-06 5.77E-04 0.00E+00 ’ 0.00E+00
Ru-103 Curies 0.00E+00° 2.50E-06 0.00E+00 0.00E+00
Sb-122 Curies 4.30E-06 6.35E-06 0.00E+00 0.00E+00

Sb-124 Curies 1.14E-05 1.54E-04 0.00E+00 0.00E-+00
See Table 1-4 for typlcal 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 - 2009
- Liquid Effluents |

Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode _

Nuclides Released ' Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Sb-125 ' Curies ) 5.84E-04 9.76E-04 1.46E-04 5.54E-04
Sb-126 Curies 0.00E+00 7.38E-07 ' 0.00E+00 0.00E+00
Sn-113 : ~ Curies 3.20E-07 2.96E-06 - "0.00E+00 0.00E+00
Tc-99M ‘ Curies 5.63E-05 ‘0.00E+00 0.00E+00 0.00E+00
Te-131 Curies 6.79E-07 0.00E+00 0.00E+00 0.00E+00
Zn-69M : " Curies . 1.60E-05 .0.00E+00 . 0.00E+00 0.00E+00

' Ag-108M : Curies 3.98E-06 0.00E+00 0.00E+00 0.00E+00
Ag-110M Curies . 0.00E+00 5.42E-05 0.00E+00 0.00E+00
Total For Period Curies 5.58E-03 1.03E-02 9.15E-04 2.01E-03

Tritium v
H-3 : . Curies ' - 8.09E+01 9.84E+01 1.08E+02 2.22E+02

Dissolved And Entrained Gases v
Ar-41 ’ Curies . - 1.84E-05 - 6.66E-06 - 1.91E-06 0.00E+00

" Kr-87 A - Curies 0.00E+00 ~ 0.00E+00 5.23E-07 0.00E+00
Kr-85M Curies 3.63E-07 . 0.00E+00 0.00E+00 .  0.00E+00
Xe-127 Curies 0.00E+00 0.00E+00 0.00E+00 1.34E-06
Xe-133 . - Curies "~ 830E-03 6.15E-04 1.22E-05 2.48E-05
Xe-135 ' Curies 1.39E-04 8.97E-07 0.00E+00 0.00E+00
Xe-133M ' Curies 8.50E-05 0.00E+00 0.00E+00 0.00E+00
Xe-135M Curies 3.36E-06 0.00E+00 0.00E+00 - 0.00E+00

Total For Period Curies 8.55E-03 6.23E-04 - 1.46E-05 2.61E-05 \

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

- 13 -



Table 1-2C
Joseph M Farley Nuclear Plant
RADIOCACTIVE EFFLUENT RELEASE REPCRT - 2009
Liquid Effluents '
Unit: Site o
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

§

Continuous Mode

Units 1ST Quarter  2ND Quarter  3RD Quarter

Nuclides Released 4ATH Quarter
Fission & Activation Products : '

Sr-89 Curies 4.33E-04 0.00E+00 0.00E+00 0.00E+00

Sr-90 Curies 0.00E+00 0.00E+00  1.26E-04 0.00E+00

Total For Period Curies 4.33E-04 0.00E+00 1.26E-04 0.00E+00
Tritium - E _

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.

- 14 -~



Table 1-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT 2009
Liquid Effluents

Unit: Site
Startmg 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode

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

Fission & Activation Products ' ,
Be-7 ‘ ‘ Curies 2.45E-04 0.00E+00 0.00E+00 0.00E+00
Y-88 Curies 7.42E-07 0.00E+00 0.00E+00 0.00E+00
Y-95 | . Curies 0.00E+00 2.74E-04 - 0.00E+00 0.00E+00
As-76 Curies 6.53E-07 0.00E+00 0.00E+00 0.00E+00
Co-57 i Curies 2.77E-07 2.52E-06 0.00E+00 0.00E+00
Co-58 _ Curies 9.46E-04 5.83E-03 3.63E-04 1.33E-04
Co-60 Curies. 2.52E-03 . 2.99E-03 5.41E-04 1.04E-03
Cr-51 ‘ ‘ Curies 3.35E-05 1.82E-03 - 0.00E+00 0.00E+00
Fe-55 Curies 1.26E-03 6.86E-04 3.55E-04 . 2.46E-04
I-131 Curies 1.16E-05 0.00E+00 0.00E+00 7.02E-06
1-133 . Curies 5.21E-05 0.00E+00 0.00E+00 '0.00E+00
Mn-54 Curies 3.14E-05 8.41E-05 4.69E-06 2.30E-05
Mn-56 ' Curies 1.39E-06 0.00E+00 0.00E+00 0.00E+00
Na-24 ' Curies 8.55E-04 0.00E+00 0.00E+00 0.00E+00
Nb-95 Curies 4,72E-05 7.63E-04 1.92E-05 3.61E-05
Nb-97 Curies 3.43E-06 2.24E-05 1.95E-06 ‘ 0.00E+00 .
Rb-86 o Curies 7.70E-06 0.00E+00 0.00E+00 0.00E+00
Sr-89 Curies 2.96E-05 - 9.99E-06 3.13E-05 4.03E-06
Sr-90 Curies 1.06E-05 5.61E-06 ~0.00E+00 : 1.07E-06
W-187 Curies 4 1.34E-05 0.00E+00 0.00E+00 - 0.00E+00
Y-91M ) Curies 5.00E-06 - 0.00E+00 0.00E+00 0.00E+00
Zn-65 ' Curies 8.16E-04 1.63E-03 1.03E-04 3.62E-04
Zr-95 Curies 3.89E-06 3.72E-04 4.30E-06 7.34E-06

"~ Ba-139 Curies 1.28E-06 0.00E+00 0.00E+00 . 0.00E+00
Ba-140 Curies 0.00E+00 0.00E+00 0.00E+00 - 1.98E-06
Ce-139 Curies 3.45E-07 0.00E+00 0.00E+00 0.0(_)E+00
Cs-137 Curies ‘4,15E-04 2.39E-04 1.33E-04 1.38E-04

See Table 1-4 for typical minimum detectable concentrations. Zeroes in this table mdtcates that no
radioactivity was present at detectable IeveIs - 15 -



Table 1-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents
‘Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Batch Mode

Nuclides Released Units 1ST Quarter ~ 2ND Quarter 3RD Quarter 4TH Quarter
Hg-203 : ' Curies 2.03E-07 2.80E-07 0.00E+00 0.00E+00
Rh-105 Curies 1.77E-05 8.14E-04 0.00E+00 ~ 0.00E+00
Ru-103 : _ Curies 0.00E+00 -  2.50E-06 0.00E+00 0.00E+00
Ru-105 Curies "~ 0.00E+00 1.24E-05 0.00E+00 0.00E+00
Sh-122 Curies 5.01E-06 ~ 6.35E-06 * 0.00E+00 0.00E+00
Sb-124 ' Curies . 1.14E-05 1.74E-04 2.85E-07 0.00E+00
Sb-125 : Curies 5.98E-04 1.17E-03 3.33E-04 6.25E-04
Sb-126 ' Curies -0.00E+00 7.38E-07 0.00E+00 '0.00E+00
Sn-113 Curies 3.20E-07 1.05E-05 0.00E+00 0.00E+00
Tc-99M Curies 5.70E-05 0.00E+00 0.00E+00 0.00E+00
Te-131 - Curies 6.79E-07 0.00E+00 0.00E+00 0.00E+00
Zn-69M Curies 1.60E-05 "~ 0.00E+00 ) 0.00E+00 0.00E+00
Ag-108M Curies 1.30E-05 0.00E+00 0.00E+00 0.00E+00
Ag-110M o Curies 1.35E-06 5.42E-05 0.00E+00 0.00E+00
Total For Period . - Curies 8.03E-03 1.70E-02 1.89E-03 2.62E-03

Tritium

" H-3 ‘ ~ Curies 2.17E+02 1.336+02 - 1.48E+02 3.45E+02

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 1-2C

Joseph M Farley Nuclear Plant .
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Liquid Effluents

Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released _ Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Dissolved And Entrained Gases '
Ar-41 Curies 2.34E-05 6.66E-06 1.91E-06 1.81E-06
Kr-87 Curies 0.00E+00 0.00E+00 ~ 5.23E-07 0.00E+00
Kr-85M Curies 3.63E-07 0.00E+00 0.00E+00 0.00E+00
Xe-127 Curies 0.00E+00 0.00E+00 0.00E+00 1.34E-06
Xe-133 Curies 1.53E-02 7.00E-04 2.18E-05 3.33E-05
Xe-135 Curies 1.87E-04 8.97E-07 0.00E+00 1.08E-06
Xe-137 Curies 0.00E+00 0.00E+00 0.00E+00 1.17E-05
Xe-133M Curies 1.20E-04 0.00E+00 0.00E+00 0.00E+00
Xe-135M Curies 3.36E-06 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.57E-02 7.07E-04 2.42E-05 4.93E-05

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 - 2009

Unit: 1

Doses to a member of the public due to Liquid Releases

Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

% ODCM

Organ ODCM Lmt  Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RDQtr % ODCM 4TH Qtr

Bone 5.00E+00 mRem 3.46E-04 6.92E-03 1.31E-04 2.62E-03 8.54E-03 1.718-01 ~ 1.13E-04  2.26E-03
GI-LIi 5.00E+00 mRem 2.09E-03 4.17E-02 1.19E-03 2.38E-02 8.33E-04 1.67E-02 1.49E-03 2.98E-02
Kidney 5.00E+00 mRem 1.59E-03 3.18E-02 3.58E-04 7.16E-03 '4.16E-04 8.31E-03 1.38E-03 2.77E-02
Liver 5.00E+00  mRem 1.80E-03 3.59E-02 4.74E-04 9.48E-03 4.96E-04 9.92E-03 1.45E-03 = 2.90E-02
Lung 5.00E+00 mRem 1.72E-03 3.45E-02 1.22E-03 2.44E-02 1.29E-03 2.58E-02 1.72E-03 3.43E-02
Thyroid 5.00E+00 mRem 1.57E-03 3.14E-02 .3.28E-04 6.57E-03 3.96E-04 7.92E-03 1.38E-03 2.76E-02
Total Body 1.50E+00 mRem 1.72E-03 1.14E-01 4.39E-04 2.93E-02 2.52E-03 1.68E-01  1.42E-03 9.48E-02
Cumulative Doses per Year

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

Bone 1.00E+01 mRem 9.13E-03 " 9.13E-02  Maximum Individual Liquid Liquid Effluent Organ Annual - -
GI-Lli 1.00E+01 mRem - 5.60E-03 5.60E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 3.75E-03 3.75E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 4.22E-03 4.22E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 5.95E-03 5.95E-02  Maximum Individual Liquid Liquid Effluent Organ Annual _
Thyroid 1.00E+01  mRem 3.67E-03 3.67E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 6.10E-03 Maximum Individual Liquid

2.03E-01

Liquid Effluent TB Annual



Cumulative Doses Per Quarter

Table 1-3B
Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Unit: 2

Doses to a member of the public due to Liquid Releases

Starting: 1-Jan- 2009 Ending: 31-Dec-2009

% ODCM

ATH Qtr

- Organ ODCM Lmt  Units 1ST Qtr % ODCM 2ND Qtr 9% ODCM 3RD Qtr % ODCM
Bone 5.00E+00  mRem 2.30E-03 4.59E-02 5.04E-04 1.01E-02 1.45E-04 2.90E-03 1.75E-04 3.51E-03
GI-Lli 5.00E+00 mRem 2.15E-03 4.30E-02 2.47E-03 4.94E-02 1.11E-03 2.22E-02 2.74E-03 5.48E-02
Kidney 5.00E+00 mRem 1.24E-03 2.49E-02 1.15E-03 2.30E-02 1.00E-03 2.00E-02 2.32E-03 4.63E-02
Liver 5.00E+00 mRem 1.88E-03 3.76E-02 1.48E-03 2.96E-02- 1.11E-03 2.23E-02 -2.46E-03 4.92E-02
Lung 5.00E+00 mRem 4.36E-03 8.72E-02 5.09E-03 1.02e-01 - 1.61E-03 3.22E-02 5.06E-03 1.01E-01
Thyroid 5.00E+00 mRem 1.01E-03 2.01E-02 9.69E-04 1.94E-02 9.54E-04 1.91E-02 2.24E-03 4.49E-02
Total Body 1.50E+00 mRem 1.62E-03 1.08E-01 1.35E-03 9.02E-02  1.06E-03 7.04E-02  2.39E-03 1.59E-01
Cumulative Doses per Year
Organ ODCM Lmt Units Year to Ending Date % ODCM Receptor Limit :

Bone 1.00E+01 mRem 3.12E-03 ' 3.12E-02  Maximum Individual Liquid Liquid Effluent Organ Annual
GI-Lii 1.00E+01 mRem 8.47E-03 8.47E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 5.71E-03 5.71E-02  Maximum Individual Liquid. Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 6.93E-03 6.93E-02 Maximum Individual Liquid. Liquid Effluent Organ Annual
Lung _ 1.00E+01 mRem 1.61E-02 1.61E-01  Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01 mRem - 5.17E-03 5.17E-02 Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 6.42E-03 2.'14E-01_ Maximum Individual Liquid Liquid Effluent TB Annual



TABLE 1-4 _
Joseph M. Farley Nuclear Plant
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
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
C0-60 1.76E-08
ZN-65 1.19E-07
MO-99 é.98E-07
I-131 3.05E-08
C8-134 | 4.01E-08
Ccs-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 - 2009
Liquid Effluents - Batch Release Summary

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year thals

1. Number of batch releases 110 56 : 30 31 227
2. Total time period for Batch releases ( Minutes ) 1.27E+04 6.92E+03 3.85E+03 -3.99E+03 2.74E+04
3. Maximum time period for a batch release  ( Minutes ) 1.74E+02 1.65E+02 1.41E+02 1.55E+02 1.74E+02
4. Average time period for a batch release ( Minutes ) 1.15E+02 1.24E+02 1.28E_+02 1.29E+02 1.21E+02
5. Minimum time period for a batch release  ( Minutes ) 9.90E+01 1.05E+02 1.10E+02 1.10E+02 9.90E+01
6. Average stream flow during periods

of release of liquid effluent into ~

a flowing stream * (CFS) '3.35E+05 3.14E+05 1.83E+05 7.58E+05 3.98E+05

_ Average River Flow Rate, taken at Walter F. George Lock and Dam, located 30.7 miles above Farley Nuclear Plant.



Table 1-5B

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009 ‘
Liquid Effluents - Batch Release Summary ”

Unit: 2
Starting: 1-Jan- 2009 Ending: 31- Dec-2009
Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter = Year thals

1. Number of batch releases 86 90 60 77 - 313
2. Total time period for Batch releases ( Minutes ) 8.68E+03 9.37E+03 6.93E+03 8.34E+03 © 3.33E+04
3. Maximum time period for a batch release ( Minutes ) 1.35E+02 1.77E+02 1.72E+02 1.73E+02 1.77E+02
4. Average time period for a batch release ( Minutes ) 1.01E+02 1.04E+02 1.16E+02 1.08E+02 1.06E+02
5. Minimum time period for a batch rélease  ( Minutes ) 8.50E+01 8.90E+01 9.10E+01 1.00E+00 ~ 1.00E+00
6. Average stream flow during periods ‘ ' ’

of release of liquid effluent into

a flowing stream * . (CFS) 3.35E+05 3.14E+05 1.83E+05 7.58E+05 3.98E+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 - 2009
Liquid Effluents - Abnormal Release Summary

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
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 Foi’ 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 10.00E+00



Table 1-6B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Abnormal Release Summary

Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Liquid Releases ~ Units _ 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
1. Number of Releases o 0 0 K 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



2.0 - GASEOUS EFFLUENTS

This section contains applicable ODCM limits for gaseous effluents as well
as the quantities of radioactive gaseous effluents released during 2009.
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‘Regu1atory 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 radiocactive 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 RAir Doses Due to Noble Gases in Gaseous Releases

The air dose due to noble gases released in gaseous effluents, 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 quarter: Less than or equal 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 equal to 20 mrad for beta radiation.



2.1.3 Doses to a Member of the Public

The dose to a MEMBER OF THE PUBLIC from I-131, I—13§,ltritium, 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 quarter: 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 Radiocactivity

The following noble gases are considered in evaluating gaseous effluents:

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

The following radioiodines and radiocactive materials in particulate form are
specifically considered in evaluating gaseous effluents:

MN-54 MO-99 -
FE-59 I-131
CO-58 Cs-134
C0-60 CsS-137
ZN-65 CE-141
SR-89 - CE-144

SR-90 : H-3



2.2.1 Samp1e\co1lection 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. Isotopic values 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 radioiodines 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 radiocactive materials
collected on the filters. Particulate filters are then analyzed for gross
alpha and strontium as required. All gross alpha,'Sr—89vand 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 radioactivity, 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 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 radiciodines are determined using the .weekly samples
and release flow rates for the applicable 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 applicable release points. Gamma
spectroscopy is used to quantify 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 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 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 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 is compared to the dose
rate limits specified 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 doses) 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 proportional 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 Iodine 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, radioiodines, 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,
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 radioiodinés, 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 radiocactivity i1s 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 gaseé 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

i

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 2009 Air Doses Due to Noble Gases in Gaseous Releases: Table 2-4A

Unit 2 2009 Air Doses Due to Noble Gases in Gaseous Releases: Table 2-4B

Unit 1 2009 Doses to a Member of the Public Due to Radioiodines, Tritium,
and Particulates in Gaseous Releases: Table 2-5A

Unit 2 2009 Doses to a Member of the Public Due to Radioiodines, 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 2009 Gaseous Effluents - Batch Release Summary: Table 2-7A
Unit 2 2009 Gaseoué Effluents - Batch Release Summary: Tabie 2-7B
2.6 Gaseous Effluents - Abnormal Releases

There were no abnormal releases on Unit 1 or Unit 2 during 2009.

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

Unit 1 2009 Gaseous Effluents - Abnormal Release Summary: Table 2-8A
Unit 2 2009 Gaseous Effluents - Abnormal Release Summary: Table 2-8B



Table 2-1A

Joseph M Farley Nuclear Plant

RADIOCACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases
Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

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 Days )
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 1.26E+01 1.07E+00 3.13E+00 9.91E-01
uCi/sec 1.60E+00 1.36E-01 3.97E-01 1.26E-01
% * * * X
Curies 0.00E+00 3.01E-06 3.47E-06 0.00E+00
uCi/sec 0.00E+00 3.82E-07 4.41E-07 0.00E+00
% * * * %
Curies - 2.21E-07 6.41E-07 2.12E-07 1.27E-07
uCi/sec 2.80E-08 8.13E-08 2.69E-08 1.613E-08
% % * * *
Curies 1.44E+00 3.38E+00 1.16E+01 7.00E+00
uCi/sec 1.82E-01 4.28E-01 1.47E+00 8.88E-01

%o * * * *,
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



Table 2-1B
Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
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 Days )
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- 2009 Ending: 31-Dec-2009

Units 1ST Quarter  2ND Quarter  3RD Quarter  4TH Quarter
Curies 1.50E+01 2.82E-01 6.85E-01 4.48E-01
uCi/sec 1.91E+00 3.57E-02 8.69E-02 5.68E-02
% * * * *
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
% - * X % *
Curies 0.00E+00 1.62E-07 1.02E-07 1.61E-07
uCi/sec 0.00E+00 2.05E-08 1.29E-08 2.044E-08
% * * * | ox
Curies 4.88E+00 - 3.97E+00 6.86E+00 3.36E+00
gCi/sec 6.19E-01 5.03E-01 8.70E-01 - 4.26E-01
0 X . _ % ' * %
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



Table 2-1C
Joseph M Farley Nuclear Plant

RADICACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases

Unit: Site

Starting: 1-Jan- 2009 Ending: 31-Dec-2009

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

A. Fission And Activation Gases
1. Total Release Curies 2.76E+01 1.35E+00 3.81E+00 1.44E+00
2. Average Release rate for period uCi/sec 3.51E+00 1.71E-01 4.84E-01 1.82E-01
3. Percent of Applicable Limit "% * * * *

B. Radioiodines _
1. Total Iodine-131 Curies 0.00E+00 - 3.01E-06 3.47E-06 0.00E+00
2. Average Release rate for period uCi/sec 0.00E+00 3.82E-07 4.41E-07 0.00E+00
3. Percent of Applicable Limit % * * ¥ *

C. Particulates
1. Particulates ( Half-Lives > 8 Days ) Curies 2.21E-07 8.03E-07 3.14E-07 2.88E-07
2. Average Release rate for period uCi/sec 2.80E-08 1.02E-07 3.98E-08 3.657E-08
3. Percent of Applicable Limit % * * * *

D. Tritium
1. Total Release Curies 6.32E+00 7.34E+00 1.85E+01 1.04E+01

- 2. Average Release rate for period g/Ci/sec 8.01E-01 9.31E-01 2.34E+00 1.31E4+00

b ,

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 uCi/sec ~ 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
Joseph M Farley Nuclear Plant .
RADIOCACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases
Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

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

Ar-41 Curies 1.25E+01 8.87E-01 2.73E+00 0.00E+00
Xe-133 Curies 8.38E-02 0.00E+00 1.09E-01 * 0.00E+00
Xe-135 Curies 1.22E-02 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 1.26E+01 8.87E-01 2.84E+00 0.00E+00
Iodines

I-131 Curies 0.00E+00 3.01E-06 3.47E-06 0.00E+00
I-133 Curies 9.32E-06 6.48E-06 8.12E-06 1.45E-06
Total For Period Curies , 9.32E-06 9.50E-06 1.16E-05 1.45E-06
Particulates

Cr-51 Curies - 0.00E+00 9.70E-08 0.00E+00 0.00E+00
Co-58 Curies 0.00E+00 1.09E-07 0.00E+00 0.00E+00
"Co-60 Curies 0.00E+00 2.74E-07 0.00E+00 0.00E+00
Sr-89 Curies 2.21E-07 4.97E-08 2.12E-07 1.27E-07
Nb-95 Curies 0.00E+00 2.91E-08 0.00E+00 0.00E+00
Ru-103 Curies 0.00E+00 5.79E-08 0.00E+00 - 0.00E+00
Cs-137 Curies 0.00E+00 2.41E-08 0.00E+00 0.00E+00
Total For Period ' Curies 2.21E-07 6.41E-07 2.12E-07 1.27E-07
Tritium

H-3 ' Curies 1.44E+00 3.08E+00 1.03E+01 2.57E+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 2-2A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Units 1ST Quarter " 2ND Quarter - 3RD Quarter 4TH Quarter
Fission Gases v '
Ar-41 Curies 6.11E-04 9.43E-02 2.13E-01 7.05E-01
Xe-133 Curies 4.20E-04 2.33E-02 6.90E-02 2.68E-01
Xe-135 Curies 4.63E-05 1.57E-03 6.88E-03 1.72E-02
Total For Period Curies 1.08E-03 1.19E-01 2.89E-01 9.91E-01
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
H-3 Curies 0.00E+00 2.99E-01 1.25E+00 4.43E+00
Gross Alpha 7
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00



Table 2-2B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases
Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

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

Fission Gases

Ar-41 Curies 1.48E+01 0.00E+00 4.03E-01 0.00E+00
Total For Period Curies 1.48E+01 0.00E+00 4.03E-01 . 0.00E+00
Iodines

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

Particulates

Sr-89 Curies 0.00E+00 1.62E-07 1.02E-07 1.61E-07

Total For Period Curies 0.00E+00 1.62E-07 1.02E-07 1.61E-07
Tritium _

H-3 Curies 4.85E+00 3.91E+00 6.83E+00 3.30E+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 Ievels



Table 2-2B

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: 2
Startmg 1-Jan- 2009 Ending: 31- Dec-2009
' ' Batch Mode
Nuclides Released Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases
Ar-41 Curies 2.47E-01 2.82E-01 2.82E-01 4.48E-01
Xe-133 Curies 2.99E-04 0.00E+00 0.00E+00 5.29E-05
Xe-135 Curies 2.35E-04 - 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 2.47E-01 2.82E-01 : 2.82Ef01 4.48E-01
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 :
H-3 Curies 3.10E-02 5.93E-02 3.55E-02 6.28E-02 ‘
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 radloactlwty was present at detectable levels.
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Table 2-2C ,

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases
Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

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

Ar-41 - Curies 2.73E+01 8.87E-01 3.13E4+00 0.00E+00
Xe-133 ~ Curies 8.38E-02 0.00E+00 1.09E-01 0.00E+00
Xe-135 - Curies 1.22E-02 0.00E+00 0.00E+00 0.00E+00
Total For Period Curies 2.74E+01 8.87E-01 - 3.24E+00 0.00E+00
Iodines

I-131 Curies 0.00E+00 3.01E-06 3.47E-06 0.00E+00
I-133 Curies ‘ 9.32E-06 6.48E-06 8.12E-06 1.45E-06
Total For Period ‘ Curies 9.32E-06 9.50E-06 1.16E-05 1.45E-06
Particulates '
Cr-51 Curies 0.00E+00 9.70E-08 0.00E+00 0.00E+00
Co-58 Curies 0.00E+00 1.09E-07 0.00E+00 0.00E+00
Co-60 Curies 0.00E+00 2.74E-07 0.00E+00 0.00E+00
Sr-89 Curies 2.21E-07 2.11E-07 3.14E-07 . 2.88E-07
Nb-95 _ - Curies 0.00E+00 2.91E-08 0.00E+00 0.00E+00
Ru-103 Curies ' 0.00E+00 5.79E-08 0.00E+00 0.00E+00
Cs-137 Curies 0.00E+00 2.41E-08 0.00E+00 0.00E+00
Total For Period , Curies 2.21E-07 8.03E-07 3.14E-07 2.88E-07
Tritium _

H-3 ' * Curies 6.29E+00 6.98E+00 - 1.72E+01 5.87E+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 2-2C
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: Site '
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
‘ Batch Mode

Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Ar-41 Curies 2.47E-01 . 3.76E-01 4.96E-01 1.15E+00
Xe-133 Curies 7.18E-04 2.33E-02 6.90E-02 2.68E-01
Xe-135 Curies 2.81E-04 1.57E-03 6.88E-03 1.72E-02
Total For Period Curies 248E-01 4.01E-01 5.72E-01 1.44E+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 -
H-3 Curies 3.10E-02 3.59E-01 1.29E+00 4.50E+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 - 2009
Gaseous Effluents - Ground Level Releases
Unit: 1 ‘
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Continuous Mode

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

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 - 2009
Gaseous Effluents - Ground Level Releases

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released : Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Xe-133 Curies 0.00E+00 6.36E-02 0.00E+00 0.00E+00
Total For Period Curies 0.00E+00 6.36E-02 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
H-3 Curies 0.00E+00 3.12E-04 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
RADICACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Ground Level Releases
Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

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 - 2009
Gaseous Effluents - Ground Level Releases

Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
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 4
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 - 2009
Gaseous Effluents - Ground Level Releases
| Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

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 L

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
' 7

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 - 2009
Gaseous Effluents - Ground Level Releases
. Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

’ _ Batch Mode
Nuclides Released Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Xe-133 Curies 0.00E+00 ~ 6.36E-02 0.00E+00 0.00E+00
Total For Period Curies 0.00E+00 6.36E-02 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
H-3 Curies 0.00E+00 3.12E-04 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 - 2009
Air Doses Due to Gaseous Releases
Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Type of Radiation ODCM Lmt  Units 1ST Qtr % OD(fM 2ND Qtr % ODCM

3RD Qtr % ODCM 4TH Qtr % ODCM
Gamma Air 5.00E+00 mRad 3.98E-03 7.96E-02 3.13E-04 6.26E-03 9.40E-04 1.88E-02 2.29E-04 4.58E-03
Beta Air 1.00E+01 mRad 1.41E-03 1.41E-02 1.11E-04 1.11E-03 3.37E-04 3.37E-03 . O9.03E-05 - 9.03E-04

Cumulative Doses Per Year

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

Limit
Gamma Air 1.00E+01 mRad 5.46E-03 5.46E-02  Site Boundary SSE Mixed Mode R Air Dose Gamma Annual
Beta Air 2.00E+01 mRad 1.95E-03 9.73E-03  Site Boundary SSE Mixed Mode R Air Dose Beta Annual

- 47 -



Table 2-4B
Joseph M Farley Nuclear Plant
RADIOCACTIVE EFFLUENT RELEASE REPORT - 2009
Air Doses Due to Gaseous Releases
Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Type of Radiation ODCM Lmt

Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM
Gamma Air 5.00E+00 mRad 4.79E-03 9.58E-02 8.97E-05 1.79e-03 . 2.18E-04 4.36E-03 1.43E-04 2.85E-03
Beta Air 1.00E+01 mRad 1.69E-03 1.69E-02 3.16E-05 3.16E-04 7.70E-05 7.70E-04 5.03E-05 5.03E-04
Cumulative Doses Per Year
Type of Radiation ODCM Lmt Units Year to End Date % ODCM Receptor . Limit
Gamma Air 1.00E+01 mRad 5.24E-03 5.24E-02  Site Boundary SSE Mixed Mode R Air Dose Gamma Annual
Beta Air 2.00E+01 mRad 1.85E-03 9.24E-03  Site Boundary SSE Mixed Mode R Air Dose.Beta Annual
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Table 2-5A

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Starting: 1-Jan- 2009 Ending: 31-Dec-2009

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

Cumulative Doses Per Quarter

% ODCM

Organ ODCM Lmt Units 1ST Qtr % ODCM 2NDQtr % ODCM 3RD Qtr % ODCM 4TH Qtr

Bone 7.50E+00 mRem 2.71E-06 3.61E-05 3.07E-06 4.09E-05 2.81E-06 3.75E-05 1.55E-06 2.07E-05
GI-Lli 7.50E+00 mRem 1.97E-04 2.62E-03 4.65E-04 6.20E-03 1.59E-03 2.12E-02 9.58E-04 = 1.28E-02
Kidney 7.50E+00 mRem 1.97E-04 2.62E-03 4.65E-04 6.20E-03 1.59E-03 2.12E-02 9.58E-04. 1.28E-02
Liver 7.50E+00 mRem 1.97E-04 2.62E-03 4.65E-04 6.20E-03 1.59E-03 = 2.12E-02 9.58E-04 1.28E-02
Lung 7.50E+00 mRem 1.97E-04 2.62E-03 4.64E-04 6.19E-03 1.59E-03 2.12E-02 9.58E-04 1.28E-02
Thyroid 7.50E+00 mRem 2.00E-04 2.67E-03 5.21E-04 6.95E-03 1.65E-03 2.20E-02 9.58E-04 1.28E-02
Total Body 7.50E+00 mRem 1.97E-04 2.62E-03 4.65E-04 6.19E-03 1.59E-03 2.12E-02 9.58E-04 1.28E-02
Cumulative Doses per Year

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

Bone 1.500E+01 mRem 1.014E-05 6.757E-05 Gas Controlling Receptor Iodine/Part Dose Annual
GI-Lli 1.500E+01 mRem 3.206E-03 2.137E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Kidney 1.500E+01 mRem 3.206E-03 2.137E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Liver 1.500E+01 mRem 3.206E-03 2.137E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Lung 1.500E+01 mRem 3.205E-03 2.137E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Thyroid 1.500E+01 mRem 3.332E-03 2.221E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Total Body 1.500E+01 mRem 3.206E-03 2.137E-02 Gas Controlling Receptor Iodine/Part Dose Annual
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Table 2-5B

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Starting: 1-Jan- 2009 Ending: 31-Dec-2009

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 % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM
Bone 7.50E+00 mRem 0.00E+00 - 0.00E+00 1.97E-06 2.62E-05 1.24E-06 1.65E-05 1.96E-06 2.61E-05
GI-LIi 7.50E+00 mRem 6.68E-04 8.90E-03 5.43E-04 7.24E-03 9.39E-04 1.25E-02 4.60E-04 6.13E-03
Kidney 7.50E+00 mRem 6.68E-04 8.90E-03 5.43E-04 7.23E-03 9.39E-04 1.25E-02 4.60E-04 6.13E-03
Liver 7.50E+00 mRem 6.68E-04 8.90E-03 5.43E-04 7.23E-03 9.39E-04 1.25E-02 4.60E-04 6.13E-03
Lung 7.50E+00 mRem 6.68E-04 8.90E-03 5.43E-04 7.23E-03 9.39E-04 1.25E-02 4.60E-04  6.13E-03
Thyroid 7.50E+00 mRem 6.68E-04 8.90E-03 5.43E-04 7.23E-03 9.39E-04 1.25E-02 4.60E-04 6.13E-03
Total Body 7.50E+00 mRem 6.68E-04 8.90E-03 5.43E-04 7.24E-03 9.39E-04 1.25E-02 4.60E-04 6.13E-03
Cumulative Doses per Year
Organ ODCM Lmt  Units Year to Ending Date % ODCM Receptor Limit
Bone 1.500E+01 mRem 5.163E-06 3.442E-05 Gas Controlling Receptor Iodine/Part Dose Annual
GI-Lli 1.500E+01 mRem - 2.609E-03 1.739E-02 Gas Controlling Receptor Iodine/Part Dose Annual.
Kidney 1.500E+01 mRem 2.609E-03 1.739E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Liver 1.500E+01  mRem 2.609E-03 1.739E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Lung 1.500E+01 mRem 2.609E-03 1.739E-02 Gas Controlling Receptor Iodine/Part Dose Annual
Thyroid 1.500E+01 = mRem 2.609E-03 1.739E-02 Gas Controlling Receptor Iodine/Part Dose Annual
1.500E+01 mRem 2.609E-03 1.739E-02 Gas Controlling Receptor Iodine/Part Dose Annual

Total Body



TABLE 2-6
Joseph M. Farley Nuclear Plant
. ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
MINIMUM DETECTABLE CONCENTRATIONS - GASEOUS EFFLUENT ANALYSES

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

Nuclide MDC (uCi /ML) _ ‘ Nuclide MDC (uCi /ML)
MN-54 4.17E-14 , ‘ kR—87 4.64E-08
Co-58 7.65E-14 'KR-88 7.46E-08
FE-59 2.53E-14 XE-133 4.71E-08
CO-60 6.01E-14 XE-133M 1.42E-07
ZN-65 2.40E-13 : XE-135 1.58E-08
MO-99 4.46E-13 XE-138 1.21E-07
CS-134 5.17E-14 I-131° 5.95E-14
C€8-137 6.95E-15 I-133 8.96E-14
CE-141 . 4.28E-14

CE-144 1.64E-13



Table 2-7A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Batch Release Summary
Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Gaseous Releases Units 1ST Quarter  2ND Quarter 3RD Quarter  4TH Quarter Year Totals
1. Number of batch releases . 14 30 47 125 216
2. Total time period for batch releases ( Minutes ) 6.55E+03 2.36E+03 2.27E+03 7.22E+03 1.84E+04
3. Maximum time period for a batch release ( Minutes ) 7.84E+02 7.78E+02 5.00E+02 9.42E+02 9.42E+02
4, Avefage time period for a batch release . ( Minutes ) 4.68E+02 7.87E+01 4.83E+01 5.78E+01 8.52E+01
5. Minimum time period for a batch release  ( Minutes ) 2.88E+02 5.00E+00 4.00E+00 1.00E+00 1.00E+00




Table 2-7B
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Batch Release Summary
Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter Year Totals
1. Number of batch releases 66 72 73 102 . 313
2. Total time period for batch releases ( Minutes ) 4.26E+03  3.29E+03 3.00E+03 5.02E+03 1.56E+04
3. Maximum time period for a batch release  ( Minutes ) 3.15E+02 2.75E+02 1.03E+02 2.59E+02 3.15E+02
4. Average time period for a batch release ( Minutes ) 6.45E+01 4.58E+01 4.12E+01 4.93E+01 4.98E+01
5. Minimum time period for a batch release  ( Minutes ) . 5.00E+00 6.00E+00 5.00E+00 4.00E+00 4.00E+00



Table 2-8A
Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Abnormal Release Summary
' Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009

Gaseous Releases _ Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter Year Total§
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

- 54 -



Joseph' M Fariey Nuclear Plant

Table 2-8B

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Gaseous Effluents - Abnormal Release Summary
Unit: 2
Starting: 1-Jan-2009 'Ending: 31-Dec-2009

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

Year Totals

Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
0 .0 0 0 0
( Minutes ): 0.00E+00 0.00E+00 0.0.0E+00 0.00E+00 10.00E+00
( Minutes ): 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
( Minutes ): 0.00E+00 0.00E+0Q0 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+Q0 0.00E+00 0.00E+00




3.0 SOLID WASTE

3.1 Regulatory Requirements

3.1.18clid Radiocactive 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
radiocactive wastes to ensure meeting the requirements of 10 CFR Part
20 and 10 CFR Part 71 prior to shipment of radioactive wastes from
the site.

3.1.2Reporting Requirements

FNP-0-M-30 step B.3.1 states that the Annual Radioactive 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 outlined in
Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting
Radiocactive 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 théreof.

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 - 2009
SOLID RADIOACTIVE WASTE SHIPPED FOR PROCESSING OR DISPOSAL

Starting 01-Jan-2009 =~ Ending 31-Dec-2009
Resins, Filters, and Volume Curies Shipped
Evaporator Bottoms
Waste Class ‘ _ m°
A : 3.32E+02 9.39E+00 8.39E+00
B 0.00E+00 0.00E+00 0.00E+00
C - 0.00E+00 0.00E+00 0.00E+00
ALL . 3.32E+02 ) 9.39E+00 8.39E+00
Major Nuclides for the Above Table: _
Waste Class A Ni-63 60.402% Co-60 14.548% Fe-55 10.284% Zn-65 7.975%
C-14 2.479% H-3 1.459% Cs-137 1.351%
Waste Class B N/A
Waste Class C N/A :
ALL Ni-63 60.402% Co-60 14.548% Fe-55 10.284% Zn-65 7.975%
C-14 2.479% H-3 1.459% Cs-137 1.351%
Dry Active Waste Volume Curies Shipped
Waste Class ft’ m°
A : 1.40E+04 3.98E+02 2.59E-01
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+00 0.00E+00
ALL . 1.40E+04 3.98E+02 2.59E-01
Major Nuclides for the Above Table: ‘
Waste Class A Nb-95 19.879% Zr-95 16.235% Fe-55 14.276%. Co-60 11.635%
Zn-65 9.261% Co-58 7.752% Ni-63 5.913% H-3 5.581%
Cr-51 3.451% C-14 1.827% Sb-125 1.697% Mn-54 1.051%
Waste Class B N/A
Waste Class C N/A :
ALL Nb-95 19.879% Zr-95 16.235% Fe-55 14.276%. Co-60 11.635%
' Zn-65 9.261% Co-58 7.752% Ni-63 5.913% H-3 5.581%
Cr-51 3.451% C-14 1.827% Sb-125 1.697% Mn-54 1.051%
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+00 0.00E+00
ALL 0.00E+Q0 0.00E+00 0.00E+Q0

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 - 2009
SOLID RADIOACTIVE WASTE SHIPPED FOR PROCESSING OR DISPOSAL-

Starting 01-Jan-2009

Ending 31-Dec-2009

(Continued)
Other Waste 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+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
Sum of All Low-Level Volume Curies Shipped
Waste Shipped from Site
Waste Class ' ft° m° .
A 1.44E+04 4.07E+02 8.65E+00
B 0.00E+00 0.00E+00 0.00E+00
C 0.00E+00 0.00E+00 0.00E+00
ALL 1.44E+04 4.07E+02 8.65E+00

Major Nuclides for the Above Table:
Waste Class A Ni-63 58.769%
C-14 2.460%

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

ALL Ni-63 58.769%
C-14 2.460%

Co-60 14.461%
H-3 1.583%

Co-60 14.461%
H-3 1.583%
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Fe-55 10.403%
Cs-137 1.313%

Fe-55 10.403%
Cs-137 1.313%

Zn-65 8.014%

Zn-65 8.014%




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
assessment 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 2009 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 - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary
Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name: Visitor Center
Distance (kilometers): 3.06E-01
Sector: N
Occupancy Factor: 1.37E-03
Age Group: Child
Ground-Level Release Noble Gas X/Q (sec/m3): 1.04E-04
Ground Level Release Particulate and Radioiodine X/Q (sec/m3): 1.04E-04 D/Q (m-2): 4.80E-07
Mixed Mode Release Noble Gas X/Q (sec/m3): 8.80E-06
Mixed Mode Release - Particulate and Radioiodine X/Q (sec/m3): 8.80E-06 D/Q (m-2): 6.20E-08
Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
Bone mRem 1.71E-10 - 1.70E-08 4.02E-10 8.49E-11 1.77E-08
Liver mRem 2.71E-06 3.17E-06 7.92E-06 4.44E-06 1.82E-05
Total Body mRem 2.71E-06 3.17E-06 7.92E-06 4.44E-06 1.82E-05
Thyroid mRem 2.72E-06 3.20E-06 7.95E-06 4.45E-06 1.83E-05
Kidney mRem 2.71E-06 3.17E-06 7.92E-06 4.44E-06 1.82E-05
Lung mRem 2.71E-06 3.17E-06 7.92E-06 4.44E-06 1.82E-05
GI-Lli mRem 2.71E-06 3.17E-06 7.92E-06 4.44E-06 1.82E-05
NG Total Body mRem 9.31E-05 4.35E-06 1.23E-05 3.94E-06 T 1.14E-04
Whole Body Dose 9.58E-05 7.52E-06 2.02E-05 8.38E-06 1.32E-04
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Table 4-1

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary
, Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name:

Service Water Pond

Distance (kilometers): . 9.66E-01

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

N
7.57E-03
Child
Noble Gas X/Q (sec/m3): 4.74E-05
Particulate and Radioiodine X/Q (sec/m3): 4.74E-05 D/Q (m-2): 1.31E-07
Noble Gas X/Q (sec/m3): 9.75E-07
Particulate and Radioiodine X/Q (sec/m3): 9.75E-07 D/Q (m-2): 2.78E-08
Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
mRem 2.20E-10 4.19E-08 6.46E-10 6.98E-11 4.28E-08
mRem - 1.66E-06 1.97E-06 4.85E-06 2.72E-06 1.12E-05
mRem 1.66E-06 1.97E-06 4.85E-06 2.72E-06 1.12E-05
mRem 1.67E-06 1.99E-06 4.87E-06 2.72E-06 1.12E-05
mRem 1.66E-06 1.97E-06 : " 4.85E-06 2.72E-06 1.12E-05
mRem 1.66E-06 1.97E-06 4.85E-06 2.72E-06 1.12E-05
mRem 1.66E-06 1.97E-06 4.85E-06 2.72E-06 1.12E-05
mRem 5.70E-05 2.83E-06 7.52E-06 2.41E-06 6.97E-05

5.86E-05 4.80E-06 1.24E-05 5.13E-06 8.09E-05



Table 4-1

Joseph M Farley Nuclear Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary

Unit: Site

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Location Name:

Distance (kilometers):

Sector:

Occupancy Factotr:
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

2ND Quarter

3RD Quarter

Units 1ST Quarter 4TH Quarter Year
Bone mRem 1.88E-10 3.16E-08 5.25E-10 6.80E-11 3.23E-08
Liver mRem 1.81E-06 2.13E-06 5.28E-06 2.96E-06 1.22E-05
Total Body mRem 1.81E-06 2.13E-06 5.28E-06 2.96E-06 1.22E-05
Thyroid mRem 1.82E-06 2.15E-06 5.30E-06 2.96E-06 1.22E-05
Kidney mRem 1.81E-06 2.13E-06 5.28E-06 2.96E-06 1.22E-05
Lung mRem 1.81E-06 2.13E-06 5.28E-06 2.96E-06 1.22E-05
GI-Lli mRem 1.81E-06 2.13E-06 5.28E-06 2.96E-06 1.22E-05
NG Total Body mRem 6.21E-05 2.96E-06 8.19E-06 2.63E-06 7.58E-05
Whole Body Dose mRem 6.39E-05 5.09E-06 1.35E-05 5.59E-06 8.80E-05



Table 4-1

Joseph M Farley Nuclear Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a Member of the Public Due to Activities Inside the Site Boundary
| Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

s

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

New Construction Activity

3.22E-01
S
2.28E-01
Adult
Noble Gas X/Q (sec/m3): 1.85E-04
Particulate and Radioiodine X/Q (sec/m3): 6.66E-05 D/Q (m-2): 9.26E-08
Noble Gas X/Q (sec/m3): 2.42E-06 : ’
Particulate and Radioiodine X/Q (sec/m3): 2.23E-06 D/Q (m-2): 8.66E-09
Units 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter Year
mRem . 3.82E-09 4.02E-07 9.08E-09 1.84E-09 - 4.17E-07
mRem 1.29E-04 1.51E-04 3.98E-04 2.12E-04 8.89E-04
mRem 1.29E-04 1.51E-04 3.98E-04 2.12E-04 8.89E-04
mRem 1.29E-04 1.52E-04 3.99E-04 2.12E-04 8.92E-04
mRem 1.29E-04 1.51E-04 3.98E-04 2.12E-04 8.90E-04
mRem 1.29E-04 1.51E-04 - _ 3.98E-04 2.12E-04 8.90E-04
mRem 1.29E-04 1.51E-04 3.98E-04 2.12E-04 8.89E-04
mRem 4.26E-03 2.21E-04 5.27E-04 1.80E-04 5.19E-03
mRem 4.39E-03 3.71E-04 9.26E-04 3.92E-04 6.08E-03



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 year,
due to releases of radicactivity 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 radioactive
materials in liquid or gaseous 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 2009, 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 quarterly 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 Liquid or Gaseous Effluent Monitoring
Instrumentation

7.1.1 Regulatory Requirements

ODCM 7.2.2.6 states in part that the Annual Radiocactive
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
2009. '

On 06-22-09, Ul Steam Generator Blowdown Effluent Monitor (RE-
23B) was declared inoperable (CR2009109372). RE-23B was
repaired on 08-03-09. Per ODCM 2.1.1.2, this instrument should
have been repaired within 30 days or explained in the
Radioactive Effluent Release Report. This was not specified on
the work order and the repair priority exceeded the 30 day
timeframe. '

On 11-26-09, the Ul dilution flow transmitter was declared
inoperable (CR2009115154). Per ODCM 2.1:.1.2, this instrument
should have been repaired within 30 days or explained in the
Radioactive Effluent Release Report. The repair could not be
performed with the unit online and has been scheduled for
repair during the next Ul outage in October 2010.

7.2 Effluent Sample Analysis Exceeding Minimum Detectable
Concentration (MDC)

7.2.1 Regulatory Requirements
ODCM 7.2.2.6 states 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 2009.
7.3 Incorrect Compositing of Liquid 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.



7.3.2 Description of Deviations

There was one deviation from liquid effluent sampling
requirements during 2009.

The TBS autosampler had inadvertently been placed in the "off"
position after a grab NPDES sample was taken on the prior day
(CR2009112773) . Personnel involved were coached on the use of
human performance tools, and all chemistry personnel were
retrained on maintaining an error-free work place.
Historically, the TBS has not shown radiocactivity, therefore
it is unlikely that any ODCM limits were exceeded.

8.0 CHANGES TO THE PLANT FARLEY .ODCM

8.1 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 locations or pathways, including
-any changes made pursuant to ODCM 4.1.2.2.2 (land use census).

.2 Description of Changes

There were no revisions to the Farley ODCM in 2009.



9.0 MAJOR CHANGES TO LIQUID, GASEOUS, 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 (liquid and gaseous) shall be reported
to the Nuclear Regulatory Commission in the Annual Radioactive
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 radioactive waste
treatment system shall be reported to the Nuclear Regulatory
Commission in the Annual Radiocactive 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 10-15-2009 a minor change to the Process Control Program,
FNP-0-M-30 Version 16 was approved by the PRB. Obsolete
vendor procedures were deleted from the Process Control
Program and the most current version of necessary vendor
procedures and test reports was incorporated. Additionally,
administrative changes included updating references and
organizational title changes. This revision did not result in
a change to any waste forms produced at FNP.
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1.0

1.1

111

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 pCi/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, I-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 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

131

Measurements and Approximations of Total Radioactivity
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 Sampling 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

. Gamma Isotopic . Each Batch Gamma Spectroscopy

with computerized
data reduction.

Dissolved or entrained Each Batch Gamma Spectroscopy

noble gases

with computerized
data reduction

Tritium : Monthly Distillation and
Composite liquid scintillation
counting
Gross Alpha Monthly Gas flow proportional
Composite counting
Sr-89 & Sr-90 Quarterl\y Chemical separation
. " Composite ’ and gas flow

Fe-55

proportional or
scintillation counting -

Quarterly Chemical separation
Composite - and liquid scintillation’
' counting

Page 9 of 80



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, 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.

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 Total Error Estimation cont’d

e. 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%

f. 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%
g. Gross alpha, Sr-89, Sr-90, Fe-55 and H-3 radioactivity has an additional
error associated with sample compositing.
Compositing sample error 5%
1.4 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.
1.5 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.

1.6 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.

1.7 Liquid Effluents - Abnormal Releases

There were no abnormal releases for this reporting period.
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Table 1-1A
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Summation Of All Releases

Unit: 1
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
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 1.62E-03 8.46E-04 3.96E-03 3.44E-03
2. Average diluted concentration ‘ '
during period uCi/mL 9.07E-10 1.30E-09 1.29E-09 3.84E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 2.80E+01 2.83E+01 2.29E+01 2.80E+01
2. Average diluted Concentration
during period uCi/mL 1.56E-05 4.33E-05 7.44E-06 3.13E-05
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 6.19E-04 1.13E-05 4.01E-05 6.38E-04
2. Average diluted Concentration
during period uCi/mL 3.46E-10 1.72E-11 1.30E-11 7.13E-10
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 0.00E+00 0.00E+00 1.22E-06 1.53E-06
E: Waste Vol Release (Pre-Dilution) Liters 1.95E+07 4.78E+06 9.31E+06 1.77E+07
F. Volume of Dilution Water Used Liters 1.79E+09 6.53E+08 3.08E+09 8.95E+08

*  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 - 2009
Liquid Effluents - Summation Of All Releases

Unit: 2
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
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 1.59E-03 3.21E-03 2.31E-02 9.81E-03
2. Avérage diluted concentration
during period uCi/mL 8.47E-10 1.85E-09 5.80E-09 5.48E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies 6.11E+01 1.51E+02 5.92E+02 3.13E+02
2. Average diluted Concentration _
during period uCi/mL 3.25E-05 8.70E-05 1.49E-04 1.75E-04
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 5.88E-04 2.67E-03 2.12E-02 1.76E-01
2. Average diluted Concentration _
during period uCi/mL . 3.13E-10 1.54E-09 5.31E-09 9.81E-08
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 0.00E+00 0.00E+00 2.56E-06 1.49E-06
E: Waste Vol Release (Pre-Dilution) Liters 7.13E+06 4.82E+07 4.62E+07 2.91E+07
F. Volume of Dilution Water Used Liters 1.88E+09 1.74E+09 3.98E+09 1.79E+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
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Summation Of All Releases

Unit: Site
Starting: 1-Jan- 2009 Ending: 31-Dec-2009
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 3.22E-03 4.06E-03 2.71E-02 1.32E-02
2. Average diluted concentration ,
during period : uCi/mL 8.76E-10 . 1.70E-09 3.83E-09 4.93E-09
3. Percent of Applicable Limit % * * * *
B. Tritium
1. Total Release Curies . 8.91E+01 1.79E+02 6.15E+02 3.41E+02
2. Average diluted Concentration
during period uCi/mL 2.43E-05 7.51E-05 8.71E-05 1.27E-04
3. Percent of Applicable Limit % * * * *
C. Dissolved and Entrained Gases
1. Total Release Curies 1.21E-03 2.68E-03 2.12E-02 1.76E-01
2. Average diluted Concentration .
during period uCi/mL 3.29E-10 1.12E-09 3.00E-09 6.57E-08
3. Percent of Applicable Limit % * * * *
D: Gross Alpha Radioactivity
1. Total Release Curies 0.00E+00 0.00E+00 3.79E-06 3.01E-06
E: Waste Vol Release (Pre-Dilution) Liters 2.66E+07 5.30E+07 5.55E+07 4.68E+07
F. Volume of Dilution Water Used Liters 3.67E+09 2.39E+09 7.06E+09 2.68E+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 - 2009
Liquid Effluents ~ Summation of All Releases

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter
Fission & Activation Products
Co-58 Curies 3.72E-04 7.84E-05 4.30E-05 1.39E-03
Co-60 Curies 2.51E-04 1.96E-04 2.24E-04 2.22E-04
Cr-51 Curies 0.00E+00 0.00E+00 1.12E-04 0.00E+00
Fe-55 Curies 9.27E-04 2.51E-04 1.11E-03 1.53E-03
I-131 Curies 5.41E-06 0.00E+00 1.38E-05 9.83E-06
Mn-54 ‘ Curies 3.32E-05 7.33E-06 - 7.19E-06 4,53E-06 -
Nb-95 Curies 0.00E+00 0.00E+00 0.00E+00 3.55E-06
Sr-89 Curies 2.20E-05 0.00E+00 1.05E-05 7.03E-05
Sr-90 : Curies 2.09E-06 0.00E+00 0.00E+00 4.28E-06
Cs-134 Curies 0.00E+00 0.00E+00 4,10E-06 5.64E-06
Cs-137 Curies 1.18E-05 6.06E-05 9.18E-05 1.02E-04
Sb-125 Curies 0.00E+00 2.53E-04 2.14E-03 3.74E-05
Te-125M Curies 0.00E+00 0.00E+00 1.49E-05 0.00E+00
Total For Period Curies 1.62E-03 8.46E-04 3.77E-03 3.38E-03
Tritium :
H-3 Curies 2.79E+01 2.82E+01 2.29E+01 2.80E+01
Dissolved And Entrained Gases
Xe-133 Curies 6.19E-04 1.13E-05 4.01E-05 6.38E-04
Total For Period Curies 6.19E-04 1.13E-05 4.01E-05 6.38E-04
Gross Alpha Radioactivity
G-Alpha Curies 0.00E+00 0.00E+00 1.22E-06 1.53E-06

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 - 2009
Liquid Effluents — Summation of All Releases

Unit: 1

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous Mode
3RD Quarter 4TH Quarter

Nuclides Released Unit 1ST Quarter 2ND Quarter
Fission & Activation Products
I-131 Curies 0.00E+00 0.00E+00 0.00E+00 6.13E-05
Sr-89 Curies 0.00E+00 0.00E+00 1.91E-04 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 1.91E-04 6.13E-05
Tritium
H-3 Curies 1.44E-01 2.70E-02 1.19E-02 1.23E-02
Dissolved And Entrained Gases
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Gross Alpha Radioactivity
Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+0Q0

No Nuclides Found

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 - 2009
Liquid Effluents — Summation of All Releases

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter __ 3RD Quarter4TH QuarterFission & Activation
Products :
Co-57 Curies 1.15E-06 0.00E+00 0.00E+00 2.50E-06
Co-58 Curies 5.99E-04 2.00E-04 2.51E-04 4.01E-03
Co-60 Curies 4.30E-04 1.12E-03 1.03E-03 5.07E-04
Fe-55 Curies 4.91E-04 6.09E-04 2.84E-03 4,00E-03
Mn-54 Curies 3.90E-05 3.76E-05 8.13E-06 0.00E+00
Nb-95 Curies 2.20E-05 6.61E-06 0.00E+00 0.00E+00
Sr-89 Curies 3.48E-06 6.60E-06 2.58E-05 1.61E-04
Sr-90 Curies 7.52E-07 0.00E+00 0.00E+00 0.00E+00
Cs-134 Curies 0.00E+00 2.06E-05 2.71E-05 1.91E-05
Cs-137 Curies 8.33E-06 2.88E-04 6.62E-04 2.35E-04
Sb-125 Curies " 0.00E+00 9.21E-04 . . 3.30E-03 8.77E-04
Te-125M Curies 0.00E+00 0.00E+00 1.49E-02 0.00E+00
Total For Period Curies 1.59E-03 3.21E-03 2.31E-02 9.81E-03
Tritium
H-3 Curies 6.11E+01 1.51E+02 5.92E+02 3.13E+02
Dissolved And Entrained Gases -
Ar-41 Curies 0.00E+00 0.00E+00 2.87E-07 0.00E+00
Kr-85M Curies 0.00E+00 0.00E+00 0.00E+00 1.26E-05
Xe-133 Curies 5.88E-04 2.67E-03 2.11E-02 1.70E-01
Xe-135 Curies 0.00E+00 0.00E+00 0.00E+00 1.17E-03
Xe-131M Curies 0.00E+00 0.00E+00 0.00E+00 2.33E-03
Xe-133M Curies 0.00E+00 0.00E+00 8.31E-05 1.71E-03
Xe-135M Curies 0.00E+00 0.00E+00 4.22E-06 0.00E+00
Total For Period Curies 5.88E-04 2.67E-03 2.12E-02 1.76E-01
Gross Alpha Radioactivity
G-Alpha Curies 0.00E+00 0.00E+00 2.56E-06 1.49E-06

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

Page 18 of 80



Table 1-2B

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents — Summation of All Releases

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009
: Continuous Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission & Activation Products
No Nuclides Found Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tritium
H-3 Curies 2.21E-02 2.00E-01 1.51E-01 4.43E-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 1-2C

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents — Summation of All Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter  3RD Quarter  4TH Quarter
Fission & Activation Products
Co-57 Curies 1.15E-06 0.00E+00 0.00E+00 2.50E-06
Co-58 : Curies 9.70E-04 2.78E-04 2.94E-04 5.39E-03
Co-60 Curies 6.81E-04 1.32E-03 1.26E-03 7.29E-04
Cr-51 Curies 0.00E+00 0.00E+00 1.12E-04 0.00E+00 -
Fe-55 Curies 1.42E-03 8.60E-04 3.94E-03 5.53E-03
I-131 Curies 5.41E-06 0.00E+00 1.38E-05 9.83E-06
Mn-54 Curies 7.23E-05 4.50E-05 1.53E-05 4.53E-06
Nb-95 Curies 2.20E-05 6.61E-06 0.00E+00 3.55E-06
Sr-89 Curies 2.54E-05 6.60E-06 3.63E-05 2.32E-04
Sr-90 Curies 2.85E-06 0.00E+00 0.00E+00 4.28E-06
Cs-134 Curies 0.00E+00 2.06E-05 3.12E-05 2.48E-05
Cs-137 Curies 2.01E-05 3.48E-04 7.54E-04 3.38E-04
Sb-125 Curies 0.00E+00 1.17E-03 5.44E-03 9.15E-04
Te-125M Curies 0.00E+00 0.00E+00 1.50E-02 0.00E+00
Total For Period Curies 3.22E-03 4.06E-03 2.69E-02 1.32E-02
Tritium
H-3 Curies 8.89E+01 1.79E+02 6.15E+02 3.41E+02
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Table 1-2C

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents — Summation of All Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter _ 3RD Quarter 4TH Quarter
Dissolved And Entrained Gases
Ar-41 Curies 0.00E+00 0.00E+00 2.87E-07 0.00E+00
Kr-85M : Curies 0.00E+00 0.00E+00 0.00E+00 1.26E-05
Xe-133 Curies 1.21E-03 2.68E-03 2.11E-02 1.71E-01
Xe-135 Curies 0.00E+00 0.00E+00 0.00E+00 1.17E-03
Xe-131M , Curies 0.00E+00 0.00E+00 0.00E+00 2.33E-03
Xe-133M Curies 0.00E+00 0.00E+00 8.31E-05 1.71E-03
Xe-135M Curies 0.00E+00 0.00E+00 4.22E-06 0.00E+00
Total For Period Curies 1.21E-03 2.68E-03 2.12E-02 1.76E-01
Gross Alpha Radioactivity
G-Alpha Curies 0.00E+00 0.00E+00 3.79E-06 3.01E-06

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 - 2009
Liguid Effluents — Summation of All Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Continuous Mode .

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

I-131 Curies 0.00E+00 0.00E+00 0.00E+00 6.13E-05

Sr-89 Curies 0.00E+00 0.00E+00 1.91E-04 0.00E+00

Total For Period Curies 0.00E+00 . 0.00E+00 1.91E-04 6.13E-05
Tritium .

H-3 Curies 1.44E-01 . 2.70E-02 1.19E-02 1.23E-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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Cumulative Doses Per Quarter

Organ

Bone
GI-Lli
Kidney
Liver

Lung
Thyroid
Total Body

Cumulative Doses per Year

Organ

Bone
GI-Lli
Kidney
Liver

Lung
Thyroid
Total Body

ODCM Limit

5.00E+00
5.00E+00
5.00E+00
5.00E+00
5.00E+00
5.00E+00
1.50E+00

ODCM Limit

1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
3.00E+00

Units

mRem
mRem
mRem
mRem
mRem
mRem
mRem

mRem
mRem
mRem
mRem
mRem
mRem
mRem

p

Table 1-3A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Doses to a member of the public due to Liquid Releases

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Unit: 1

1ST Otr % ODCM 2ND Otr

1.08E-04 2.16E-03 4.06E-04
4.71E-04 9.43E-03°  7.96E-04
4.53E-04 9.06E-03 9.01E-04
5.08E-04 1.02E-02 1.26E-03
4.45E-04 8.90E-03 1.29E-03
4.39E-04 8.77E-03 7.16E-04
4.86E-04 3.24E-02 1.08E-03

Year to Ending Date

3.41E-03
9.85E-03
1.04E-02
1.31E-02
1.49E-02
1.02E-02
1.18E-02

% ODCM

3.41E-02
9.85E-02
1.04E-01
1.31E-01
1.49E-01
1.02E-01
3.92E-01
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% ODCM

8.11E-03
1.59E-02
1.80E-02
2.53E-02
2.59E-02
1.43E-02
7.17E-02

Receptor

3RD Qtr

1.18E-03
1.09E-03
1.04E-03
1.90E-03
5.44E-03
6.19E-04
1.47E-03

Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid

% ODCM

2.37E-02
2.17E-02
2.07E-02
3.80E-02

1.09E-01

1.24E-02
9.82E-02

Limit

4TH Otr

1.71E-03
7.50E-03
7.98E-03
9.41E-03
7.68E-03
8.38E-03
8.72E-03

% ODCM

3.42E-02
1.50E-01
1.60E-01
1.88E-01
1.54E-01
1.68€-01
5.81E-01

Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent TB Annual



Table 1-3B
Vogtle Electric Generati'ng Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Doses to a member of the public due to Liquid Releases

Unit: 2 -

: Starting: 1-Jan-2009 Ending: 31-Dec-2009
Cumulative Doses Per Quarter
Organ ODCM Limit Units 1ST Qtr % ODCM 2ND Otr % ODCM 3RD Otr % ODCM 4TH Otr % ODCM
Bone 5.00E+00 mRem 5.57E-05 1.11E-03 1.78E-03 3.56E-02 7.83E-03 1.57E-01 3.79E-03 7.57E-02
GI-Lli 5.00E+00 mRem 9.22E-04 1.84E-02 3.40E-03 6.80E-02 2.48E-02 4.96E-01 1.60E-02 3.20E-01
Kidney 5.00E+00 mRem 8.86E-04 1.77E-02 3.92E-03 7.85E-02 2.69E-02 5.39E-01 1.68E-02 3.37e-01
Liver - 5.00E+00 mRem 9.27E-04 1.85E-02 5.56E-03 1.11E-01 2.98E-02 5.96E-01 2.02E-02 4.05E-01
Lung 5.00E+00 mRem 8.79E-04 1.76E-02 5.28E-03 1.06E-01 - 3.02E-02 6.03E-01 1.94E-02 3.89E-01
Thyroid 5.00E+00 mRem 8.70E-04 1.74E-02 3.09E-03 6.18E-02 2.02E-02 4.05E-01 1.51E-02 3.03E-01
Total Body 1.50E+00 mRem 9.09E-04 6.06E-02 4.74E-03 3.16E-01 2.64E-02 1.76E+00 1.86E-02 1.24E+00
Cumulative Doses per Year
Organ ODCM Limit Units Year to Ending Date % ODCM Receptor | Limit
Bone 1.00E+01 mRem 1.35E-02 1.35E-01 - Maximum Individual Liquid Liquid Effluent Organ Annual
GI-Lli 1.00E+01 mRem 4.52E-02 4.52E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Kidney 1.00E+01 mRem 4.86E-02 4.86E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Liver 1.00E+01 mRem 5.65E-02 5.65E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Lung 1.00E+01 mRem 5.57E-02 . 5.57E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Thyroid 1.00E+01 mRem 3.93E-02 3.93E-01 Maximum Individual Liquid Liquid Effluent Organ Annual
Total Body 3.00E+00 mRem 5.06E-02 1.69E4+00  Maximum Individual Liquid Liquid Effluent TB Annual
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Cumulative Doses Per Quarter

Organ

Bone
GI-Lli
Kidney
Liver

Lung
Thyroid
Total Body

Cumulative Doses per Year

Organ

Bone
GI-Lli
Kidney
Liver

Lung
Thyroid
Total Body

ODCM Limit

5.00E+00
5.00E+00
5.00E+00
5.00E+00
5.00E+00
5.00E+00
1.50E+00

ODCM Limit

1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
3.00E+00

Unit

(7]

mRem
mRem
mRem
mRem
mRem
mRem
mRem

Uni

@

mRem

‘mRem

mRem
mRem
mRem
mRem
mRem

Table 1-3C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Doses to a member of the public due to Liquid Releases

Unit: Site

Starting: 1-Jan-2009

Ending: 31-Dec-2009

1ST Otr

1.64E-04
1.39E-03
1.34E-03
1.43E-03
1.32E-03
1.31E-03
1.40E-03

% ODCM

3.28E-03
2.79E-02
2.68E-02
2.87E-02
2.65E-02
2.62E-02
9.30E-02

Year to Ending Date

1.69E-02
5.50E-02
5.90E-02
6.96E-02
7.06E-02
4.95E-02
6.24E-02

2ND Otr

2.19E-03
4.20E-03
4.82E-03
6.83E-03
6.57E-03
3.81E-03
5.82E-03

% ODCM

1.69E-01
5.50E-01
5.90E-01
6.96E-01
7.06E-01
4.95E-01
2.08E+00
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% ODCM

4.37E-02
8.39E-02
9.65E-02
1.37E-01
1.31E-01
7.61E-02
3.88E-01

Receptor

3RD Qtr

9.01E-03
2.59E-02
2.80E-02
3.17E-02
3.56E-02
2.09E-02
2.79E-02

Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid
Maximum Individual Liquid

% ODCM

1.80E-01
5.18E-01
5.60E-01
6.34E-01
7.12E-01
4.17E-01
1.86E+00

Limit

4TH Qtr

5.50E-03
2.35E-02
2.48E-02
2.96E-02
2.71E-02
2.35E-02
2.73E-02

% ODCM

1.10E-01
4.70E-01
4.96E-01
5.93E-01
5.42E-01
4.71E-01
1.82E+00

Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent Organ Annual
Liquid Effluent TB Annual



Table 1-4
VOGTLE ELECTRIC GENERATING PLANT
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
MINIMUM DETECTABLE CONCENTRATIONS - LIQUID SAMPLE ANALYSES

JANUARY 2009 - DECEMBER 2009

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 pCi/ml
Fe-59 8.33E-08 pCi/ml
Co-58 3.78E-08 uCi/ml
Co-60 , . 6.76E-08 uCi/ml
Zn-65 : ‘ 1.32E-07 pCi/ml
Mo-99 4.31E-07 puCi/ml
Cs-134 . 3.06E-08 uCi/ml
Cs-137 4.51E-08 uCi/ml
Ce-141 6.99E-08 ‘ nCi/ml
Ce-144 2.95E-07 pCi/ml
I-131 5.97E-08 uCi/ml
Xe-133 ' 9.11E-08 : uCi/ml
Xe-135 : 4.27E-08 _ uCi/ml
Fe-55 ' 1.00E-06 S pCi/ml
Sr-89 } 5.00E-08, uCi/ml
Sr-90 7.00E-09 ' ~ uCi/ml
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 - 2009
Liquid Effluents - Batch Release Summary

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009 ,

Liquid Releases Units 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter Year Totals
1. Number of batch releases ' 14 13 12 14 53
2, Total time period for Batch releases ( Minutes ) 1.00E+03 1.05E+03 1.34E+03 1.5;9E+03 ' 4.98E+03
3. Maximum time period for a batch release ( Minutes ) 8.70E+01- 2.96E+02 4.78E+02 3.36E+02 4.78E+02
4. Average time period for a batch ‘release { Minutes ) 7.16E+01 8.05E+01 1.12E+02 1.14E+02 9.40E+01
5. Minimum time period for a batch reIeasé ( Minutes ) 4.80E+01 1.00E+01 3.00E+00 "~ 5.20E+01 3.00E+00

6. Average stream flow during periods . ‘
of release of liquid effluent into _ Annual Avg Flow a

flowing stream *
(CFS) 5,784 5,848 4,542 14,704 7,735

* Average River Flow Rate, taken from USGS Monitoring Station 02197500 Savannah River at Burton's Ferry Bridge near Millhaven, Ga 32 River miles
downstream of Plant Vogtle :
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Table 1-5B
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Batch Release Summary

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liquid Release_s Units 1ST Quarter _2ND Quarter  3RD Quarter  4TH Quatrter Year Totals

1. Number of batch releases 10 9 ' 24 20 63

2. Total time period for Batch releases ( Minutes ) 2.05E+03 2.74E+03 1.16E+04 5.75E+03 2.22E+04

3. Maximum time period for a batch release ( Minutes ) 3.93E+02 6.20E+02 9.88E+02 3.99E+02 9.88E+02

4, Average time period for a batch release ( Minutes ) 2.05E+02 3.04E+02 - 4.84E+02 2.87E+02 3.52E+02

5. Minimum time period for a batch releasé ( Minutes ) 5.20E+01 7.80E+01 4.50E+01 2.12E+02 4.50E+01

6. Average stream flow during periods \
of release of liquid effluent into Annual Avg Flow
a flowing stream * ’

(CFS) 5,784 5,848 4,542 14,704 7,735

* Average River Flow Rate, taken from USGS Monitoring Station 02197500 Savannah River at Burton's Ferry Bridge near Millhaven, Ga

downstream of Plant Vogtle
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Table 1-5C
Vogtle Electric Generating Plant

-RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Batch Release Summary

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Liquid Releases Units 1ST Quarter  2ND Quarter  3RD Quarter  4TH Quarter Year Totals
1. Number of batch releases 24 22 36 34 116
2. Total time period for Batch releases ( Minutes ) 3.06E+03 3.79E+03 1.30E+04 7.34E+03 2.71E+04
3. Maximum time period for a batch release ( Minutes ) 3.93E+02 6.20E+02 9.88E+02 3.99E+02 9.88E+02
4. Average time period for a batch release ( Minutes ) 1.27E+02 1.72E+02 3.60E+02 2.16E+02 2.34E+02
5. Minimum time period for a batch release  ( Minutes ) 4.80E+01 1.00E+01 3.00E+00 5.20E+01 3.00E+00
6. Average stream flow during periods
of release of liquid effluent into Annual Avg Flow
a flowing stream * :
(CFS) 5,784 5,848 4,542 14,704 7,735

* Average River Flow Rate, taken from USGS Monitoring Station 02197500 Savannah River at Burton's Ferry Bridge near Millhaven, Ga 32 River miles

downstream of Plant Vogtle
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Table 1-6A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Abnormal Release Summary

Unit: 1

Starting: 1-Jan-2009

Ending: 31-Dec-2009

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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Liquid Releases

Table 1-6B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Abnormal Release Summary

Unit: 2

Starting: 1-Jan-2009

Ending: 31-Dec-2009

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+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

( 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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Table 1-6C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Liquid Effluents - Abnormal Release Summary

Unit: Site

Starting: 1-Jan-2009

Ending: 31-Dec-2009

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+0Q 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

211

21.2

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
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 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 permit 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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2.2.2

2.2.2.1

2.2.2.2

2.2.23

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 limits 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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2.2.3 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%
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 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 rele‘a‘s_ed
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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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 were no abnormal releases of gaseous radioactivity for this reporting
period.
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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 Days )
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

Table 2-1A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases

Unit: 1

Starting: 1-Jan-2009

Units

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec

1ST Quarter

7.07E+00
8.96E-01
*

2.01E-06

2.55E-07
*

0.00E+00

0.00E+0Q0
*

1.63E+01

2.06E+00
*

0.00E+00
0.00E+00

Ending: 31-Dec-2009

2ND Quarter

5.30E+01
6.73E+00
K

2.47E-06
3.13E-07
*

0.00E+00
0.00E+00

*

1.12E+01

1.42E+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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3RD Quarter

2.09E+02
2.65E+01

b3

4.19E-04

5.32E-05
*

1.86E-06

2.36E-07
*

1.52E+01
1.93E+00
*

0.00E+00
0.00E+00

4TH Quarter

8.88E-01

1.13E-01
*

8.99E-06
1.14E-06

*

1.51E-04
1.91E-05

*

1.06E+01
1.34E+00
E 3

0.00E+00
0.00E+00



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 Days )
- 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
3. Percent of Applicable Limit

Table 2-1B

~ Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases

Starting: 1-Jan-2009

Units

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

3RD Quarter

2.14E+02
2.71E+01

*

3.35E-07
4.25E-08

X

5.66E-07
7.17E-08

*

6.46E+00 -
8.20E-01
X

0.00E+00

Unit: 2
Ending: 31-Dec-2009
1ST Quarter 2ND Quarter

2.26E+02 2.39E+02
2.87E+01 3.03E+01

* *
0.00E+00 - 0.00E+00
0.00E+00 0.00E+00

* *
1.53E-07 0.00E+00
1.94E-08 0.00E+00

% *
3.95E+00 4.96E+00
5.00E-01 6.29E-01

Xk *
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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0.00E+00
*

4TH Quarter

8.11E+01
1.03E+01

b3

0.00E+00
0.00E+00

*

0.00E+00
0.00E+00
*

1.07E+00

1.36E-01
*

0.00E+00
0.00E+00
b3



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 Days )
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
3. Percent of Applicable Limit

Table 2-1C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Summation Of All Releases

Starting: 1-Jan-2009

Units

Curies
uCi/sec
%

. Curies

uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

Curies
uCi/sec
%

Unit: Site

1ST Quarter 2ND Quarter
2.33E+02 2.92E+02
2.96E+01 3.70E+01
* b3
2.01E-06 2.47E-06
2.55E-07 3.13E-07
b 3 E 3
1.53E-07 0.00E+00
1.94E-08 0.00E+00
* *x
2.02E+01 1.62E+01
2.56E+00 2.05E+00
* k3
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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Ending: 31-Dec-2009

3RD Quarter

4.23E+02
5.36E+01
E S

4.20E-04
5.33E-05

*

2.42E-06
3.07E-07

k3

2.17E+01
2.75E+00

*

0.00E+00
0.00E+00

*

4TH Quarter

8.20E+01
1.04E+01

*

8.99E-06
1.14E-06

*

1.51E-04
1.913E-05
*

1.16E+01
1.48E+00

*

0.00E+00
0.00E+00

*



Table 2-2A
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: 1 ~

Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous Mode

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

Xe-133 Curies 0.00E+00 6.36E+00 4.80E+01 0.00E+00
Xe-135 Curies 0.00E+00 0.00E+00 9.38E-01 0.00E+00
Total For Period Curies 0.00E+00 6.36E+00 4.89E+01 0.00E+00
Iodines

I-131 Curies 2.01E-06 2.47E-06 3.64E-05 4.72E-06
I-133 Curies 5.82E-06 0.00E+00 4.29E-05 4.66E-06
Total For Period Curies 7.83E-06 2.47E-06 7.93E-05 9.38E-06
Particulates

Co-58 Curies 0.00E+00 0.00E+00 0.00E+00 6.94E-07
Sr-89 Curies 0.00E+00 0.00E+00 1.86E-06 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 1.86E-06 6.94E-07
Tritium

H-3 . Curies 1.17E+01 6.56E+00 9.94E+00 8.96E+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 Repdrted. Zeroes in this table indicates that no radioactivity was present at detectable levels.See Table 2-6 for typical minimum
detectable concentrations.

Page 42 of 80



Table 2-2A
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter  3RD Ouérter 4TH Quarter
Fission Gases . '
Ar-41 Curies 4.25E-01 8.59E-01 2.95E+00 4.,55E-01
Kr-85M Curies 0.00E+00 1.22E-02 4.23E-01 0.00E+00
Xe-131M Curies 0.00E+00 2.74E-01 1.13E+00 0.00E+00
Xe-133M Curies 2.17E-03 5.76E-01 2.90E+00 0.00E+00
Xe-133 Curies 6.52E+00 4.45E+01 1.46E+02 4.08E-01
Xe-135 o Curies * 1.21E-01 3.95E-01 4.74E+00 0.00E+00
Total For Period Curies 7.07E+00 4.67E+01 1.58E+02 8.63E-01
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
H-3 Curies 4.60E+00 4.63E+00 5.23E+00 1.58E+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 2-2B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE 'REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: 2

Starting: 1-Jan-2009

Ending: 31-Dec-2009

Continuous Mode

Nuclides Released Unit 1ST Quarter 2ND Quarter _3RD Quarter  4TH Quarter
Fission Gases

Kr-85M Curies 8.85E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 5.61E+01 8.24E+01 1.33E+02 2.57E+01
Xe-135 Curies 7.22E+00 0.00E+00 1.85E+00 4,05E+00
Total For Period Curies 6.43E+01 8.24E+01 1.35E+02 2.98E+01
Iodines

I-131 Curies 0.00E+00 0.00E+00 3.35E-07 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 3.35E-07 0.00E+00
Particulates

Sr-89 Curies 1.53E-07 0.00E+00 5.66E-07 0.00E+00
Total For Period Curies 1.53E-07 0.00E+00 5.66E-07 0.00E+00
Tritium

H-3 Curies 2.87E+00 4.47E+00 5.07E+00 6.85E-01
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 Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter 3RD Quarter  4TH Quarter
Fission Gases
Ar-41 Curies 9.38E-01 9.83E-01 1.05E+00 6.35E-01
Kr-85M Curies 1.73E-03 0.00E+00 3.51E-03 2.03E-03
Kr-85 Curies 0.00E+00 0.00E+00 6.36E-01 0.00E+00
Kr-88 Curies 0.00E+00 0.00E+00 1.32E-03 0.00E+00
Xe-131M Curies 1.27E+00 1.35E+00 6.20E-01 4.58E-01
Xe-133M Curies 2.29E+00 1.75E+00 7.94E-01 5.01E-01
Xe-133 Curies 1.56E+02 1.52E+02 7.57E+01 4.96E+01
Xe-135 Curies 1.21E+00 4.64E-01 2.99E-01 1.85E-01
Total For Period Curies 1.62E+02 1.56E+02 7.91E+01 5.14E+01
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
H-3 Curies 1.07E+00 4.88E-01 1.40E+00 3.85E-01
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

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: Site

Starting: 1-Jan-2009

Ending: 31-Dec-2009

Continuous Mode

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

Kr-85M Curies 8.85E-01 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies 5.61E+01 8.88E+01 1.81E+02 2.57E+01
Xe-135 Curies 7.22E+00 0.00E+00 2.79E+00 4.05E+00
Total For Period Curies 6.43E+01 8.88E+01 1.84E+02 2.98E+01
Iodines

I-131 Curies 2.01E-06 2.47E-06 3.67E-05 4.72E-06
1-133 Curies 5.82E-06 0.00E+00 4.29E-05 4.66E-06
Total For Period Curies 7.83E-06 2.47E-06 7.96E-05 9.38E-06
Particulates

Co-58 Curies 0.00E+00 0.00E+00 0.00E+00 6.94E-07
Sr-89 Curies 1.53E-07 0.00E+00 2.42E-06 0.00E+00
Total For Period Curies 1.53E-07 0.00E+00 2.42E-06 6.94E-07
Tritium

H-3 Curies 1.45E+01 1.10E+01 1.50E+01 9.65E+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 radloactlwty was present at detectable levels.See Table 2-6 for typical minimum

detectable concentrations.
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Table 2-2C
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Mixed Mode Level Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases i
Ar-41 Curies 1.36E+00 1.84E+00 4.00E+00 1.09E+00
Kr-85M Curies 1.73E-03 1.22E-02 4.27E-01 2.03E-03
Kr-85 . Curies 0.00E+00 0.00E+00 6.36E-01 0.00E+00
Kr-88 Curies 0.00E+00 0.00E+00 1.32E-03 0.00E+00
Xe-131M Curies 1.27E+00 1.62E+00 1.75E+00 4,58E-01
Xe-133M , Curies 2.29E+00 2.33E+00 3.69E+00 5.01E-01
Xe-133 Curies 1.63E+02 1.96E+02 2.22E+02 5.00E+01
Xe-135 Curies 1.33E+00 8.59E-01 5.04E+00 1.85E-01
Total For Period Curies 1.69E+02 2.03E+02 2.37E4+02 5.22E+01
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
H-3 Curies 5.67E+00 5.12E+00 6.63E+00 1.96E+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 - 2009
Gaseous Effluents - Ground Level Releases

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous Mode
Nuclides Released Unit 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 2-3A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Gaseous Effluents - Ground Level Releases

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter
Fission Gases
Kr-85M Curies 0.00E+00 0.00E+00 2.55E-03 0.00E+00
Xe-133M Curies 0.00E+00 0.00E+00 8.16E-03 0.00E+00
Xe-133 Curies 0.00E+00 0.00E+00 1.64E+00 2.48E-02
Xe-135 Curies 0.00E+00 0.00E+00 2.65E-02 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 1.68E+00 2.48E-02
Iodines
I-131 Curies 0.00E+00 0.00E+00 3.83E-04 4.27E-06
I-133 Curies 0.00E+00 0.00E+00 2.25E-05 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 4.06E-04 4.27E-06
Particulates
Cr-51 Curies 0.00E+00 0.00E+00 0.00E+00 6.49E-05
Co-58 Curies 0.00E+00 0.00E+00 0.00E+00 7.64E-05
Co-60 Curies 0.00E+00 0.00E+00 0.00E+00 8.81E-06
Total For Period Curies 0.00E+00 0.00E+00 0.00E+00 1.50E-04
Tritium
H-3 Curies 0.00E+00 0.00E+00 4.73E-02 2.83E-02
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 - 2009
Gaseous Effluents - Ground Level Releases

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous Mode
Nuclides Released ___Unit 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 - 2009
Gaseous Effluents - Ground Level Releases

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Batch Mode
Nuclides Released Unit 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 0.0_0E+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.

J
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Table 2-3C
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Ground Level Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009

Continuous Mode
Nuclides Released Unit 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 - 2009
Gaseous Effluents - Ground Level Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
» Batch Mode
Nuclides Released Unit 1ST Quarter 2ND Quarter 3RD Quarter 4TH Quarter
Fission Gases
Kr-85M Curies 0.00E+00 0.00E+00 2.55E-03 0.00E+0Q0
Xe-133M Curies 0.00E+00 0.00E+00 8.16E-03 0.00E+00
Xe-133 Curies 0.00E+00 0.00E+00 1.64E+00 2.48E-02
Xe-135 Curies 0.00E+00 0.00E+00 2.65E-02 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 1.68E+00 2.48E-02
Iodines .
I-131 Curies 0.00E+00 0.00E+00 3.83E-04 4.27E-06
I-133 Curies 0.00E+00 0.00E+00 2.25E-05 0.00E+00
Total For Period Curies 0.00E+00 0.00E+00 4.06E-04 4.27E-06
Particulates
Cr-51 Curies 0.00E+00 0.00E+00 0.00E+00 6.49E-05
Co-58 Curies 0.00E+00 0.00E+00 0.00E+00 7.64E-05
Co-60 Curies 0.00E+00 0.00E+00 0.00E+00 8.81E-06
Total For Period Curies 0.00E+00 0.00E+00 0.00E+00 1.50E-04
Tritium
H-3 Curies 0.00E+00 0.00E+00 4.73E-02 2.83E-02
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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Cumulative Doses Per Quarter

Type of Radiation

Gamma Air
Beta Air

Cumulative Doses Per Year

Type of Radiation

Gamma Air
Beta Air

ODCM Limit Units
5.00E+00 mRad
1.00E+01 mRad

ODCM Limit Units
1.00E+01 mRad
2.00E+01 mRad

Table 2-4A
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Air Doses Due to Gaseous Releases
Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009

1ST Otr % ODCM 2ND Otr % ODCM 3RD Otr

9.50E-05 1.90E-03 3.95E-04 7.90E-03 1.64E-03
1.25E-04 1.25E-03 8.56E-04 8.56E-03 3.57E-03

Year to End Date % ODCM Receptor

2.20E-03 2.20E-02  Site Boundary / Child
4.58E-03 2.29E-02  Site Boundary / Child
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% ODCM 4TH Qtr % ODCM

3.28E-02  6.48E-05  1.30E-03
3.57E-02  3.02E-05  3.02E-04

Limit

Air Dose Gamma Annual 1.21
Air Dose Beta Annual 1.21



Cumulative Doses Per Quarter

Type of Radiation

Gamma Air
Beta Air

ODCM Limit

5.00E+00
1.00E+01

Cumulative Doses Per Year

Type of Radiation

Gamma Air
Beta Air

ODCM Limit

1.00E+01
2.00E+01

Table 2-4B

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Air Doses Due to Gaseous Releases )

Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009

1ST Otr % ODCM 2ND Otr % ODCM 3RD Otr

1.49E-03 2.99E-02 1.37E-03 2.74E-02 1.29E-03
3.71E-03 3.71E-02 3.73E-03 3.73E-02 3.38E-03

Year to End Date % ODCM Receptor

4.75E-03 4.75E-02  Site Boundary / Child
1.22E-02 6.09E-02  Site Boundary / Child
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% ODCM 4TH Qtr % ODCM

2.58E-02 5.99E-04 1.20E-02
3.38E-02 1.36E-03 1.36E-02

Limit

Air Dose Gamma Annual 1.21
Air Dose Beta Annual 1.21



Table 2-4C

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Air Doses Due to Gaseous Releases

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Cumulative Doses Per Quarter :
Type of Radiation ODCM Limit Units 1ST Otr 9% ODCM 2ND Otr 9% ODCM 3RD Otr % ODCM 4TH Otr % ODCM
Gamma Air 5.00E+00 mRad 1.59E-03 3.18E-02 1.76E-03 3.53E-02 2.93E-03 5.86E-02 6.63E-04 1.33E-02
Beta Air 1.00E+01  mRad 3.84E-03 3.84E-02 4.,58E-03 4.,58E-02 6.96E-03 6.96E-02 1.39E-03 1.39E-02

Cumulative Doses Per Year

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

Limit
Gamma Air 1.00E+01 mRad 6.95E-03 6.95E-02 Site Boundary / Child Air Dose Gamma Annual 1.21
Beta Air 2.00E+01 mRad 1.68E-02 8.38E-02  Site Boundary / Child Air Dose Beta Annual 1.21
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Table 2-5A

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

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

Starting: 1-Jan-2009

Unit: 1

Ending: 31-Dec-2009

Cumulative Doses Per Quarter

Organ ODCM Limit Units 1ST Qtr % ODCM 2ND Otr % ODCM 3RD Qtr % ODCM 4TH OQtr % ODCM
Bone 7.50E+00 mRem 1.30E-08 1.74E-07 1.42E-08 1.89E-07 8.80E-06 1.17E-04 1.95E-05 2.60E-04

GI-Lli 7.50E+00 mRem 3.52E-04 4.69E-03 2.42E-04 3.23E-03 3.34E-04 4.46E-03 2.56E-04 3.41E-03

Kidney 7.50E+00 mRem 3.52E-04 4.69E-03 2.42E-04 3.23E-03 3.44E-04 4.58E-03 2.51E-04 3.34E-03

Liver 7.50E+00 mRem 3.52E-04 4.69E-03 2.42E-04 3.23E-03 3.40E-04 4.53E-03 2.51E-04 3.35E-03

Lung 7.50E+00 mRem 3.52E-04 4.69E-03 2.42E-04 3.23E-03 3.34E-04 4.45E-03 2.53E-04 3.38E-03

Thyroid 7.50E4+00 mRem " 3.56E-04 4.74E-03 2.46E-04 3.28E-03 2.33E-03 3.10E-02 2.80E-04 3.74E-03

Total Body 7.50E+00 mRem 3.52E-04 4.69E-03 2.42E-04 3.23E-03 3.37E-04 4.49E-03 2.53E-04 3.38E-03

Cumulative Doses per Year

Organ ODCM Limit __Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01 mRem 2.836E-05 1.891E-04 Maximum Individual / Child Iodine/Part Dose Annual 1.21
GI-Lli 1.500E+01 mRem 1.184E-03 7.891E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Kidney 1.500E+01 mRem 1.188E-03 7.919E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Liver 1.500E+01 mRem 1.185E-03 7.899E-03  Maximum Individual / Child Iodine/Part Dose Annual 1.21
Lung 1.500E+01 mRem 1.181E-03 7.872E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Thyroid 1.500E+01 mRem 3.209E-03 2.139E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Total Body 1.500E+01 mRem 1.184E-03 7.894E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
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Cumulative Doses Per Quarter

Table 2-5B

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

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

Starting: 1-Jan-2009

Unit: 2

Ending: 31-Dec-2009

4TH OQtr
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Organ ODCM Limit Units 1ST Otr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM % ODCM
Bone 7.50E+00 mRem 1.80E-07 2.39E-06 0.00E+00 0.00E+00 6.67E-07 8.89E-06 0.00E+00 0.00E+00
GI-Lli 7.50E+00 mRem 8.53E-05 1.14E-03 1.07E-04 1.43E-03 1.40E-04 1.86E-03 2.31E-05 3.08E-04

Kidney 7.50E4+00 mRem 8.53E-05 1.14E-03 1.07E-04 1.43E-03 1.40E-04 1.86E-03 2.31E-05 3.08E-04

Liver 7.50E4+00 mRem 8.53E-05 1.14E-03 1.07E-04 1.43E-03 1.40E-04 1.86E-03 2.31E-05 3.08E-04

Lung 7.50E+00 mRem 8.53E-05 1.14E-03 1.07E-04 1.43E-03 1.40E-04 1.86E-03 2.31E-05 3.08E-04

Thyroid 7.50E+00 mRem 8.53E-05 1.14E-03 1.07E-04 1.43E-03 1.40E-04 1.87E-03 2.31E-05 3.08E-04

“Total Body 7.50E+00 mRem 8.53E-05 1.14E-03 1.07E-04 1.43E-03 1.40E-04 1.86E-03 2.31E-05 3.08E-04

Cumulative Doses per Year

Organ ODCM Limit __Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01 mRem 8.466E-07 5.644E-06 Maximum Individual / Child Iodine/Part Dose Annual 1.21
GI-Lli 1.500E+01 mRem 3.555E-04 2.370E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Kidney 1.500E+01 mRem 3.555E-04 2.370E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Liver 1.500E+01 mRem 3.555E-04 2.370E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Lung 1.500E+01 mRem 3.555E-04 2.370E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Thyroid 1.500E+01 mRem 3.560E-04 2.374E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Total Body 1.500E+01 mRem 3.555E-04 2.370E-03 Maximum Individual / Child Iodine/Part Dose Annual 1.21



Cumulative Doses Per Quarter

Table 2-5C

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

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

Unit: Site

Starting: 1-Jan-2009

Ending: 31-Dec-2009

Organ ODCM Limit Units 1ST Qtr % ODCM 2ND Qtr % ODCM 3RD Qtr % ODCM 4TH Qtr % ODCM
Bone 7.50E+00 mRem 1.93E-07 2.57E-06 1.42E-08 1.89E-07 9.46E-06 1.26E-04 1.95E-05 2.60E-04

GI-Lli 7.50E+00 mRem 4.37E-04 5.83E-03 3.49E-04 4.66E-03 4.74E-04 6.32E-03 2.79E-04 3.72E-03

Kidney 7.50E4+00 mRem 4.37E-04 5.83E-03 3.49E-04 4.66E-03 4.83E-04 6.44E-03 2.74E-04 3.65E-03

Liver 7.50E+00 mRem 4.37E-04 5.83E-03 3.49E-04 4.66E-03 4.79E-04 6.39E-03 2.74E-04 3.66E-03

Lung 7.50E+00 mRem 4.37E-04 5.83E-03 3.49E-04 4.66E-03 4.73E-04 6.31E-03 2.76E-04 3.69E-03

Thyroid 7.50E+00 mRem 4.41E-04 5.88E-03 3.54E-04 4.71E-03 2.47E-03 3.29E-02 3.03E-04 4.04E-03

Total Body 7.50E+00 mRem 4.37E-04 5.83E-03 3.49E-04 4.66E-03 4.77E-04 6.36E-03 2.76E-04 3.68E-03

Cumulative Doses per Year

Organ ODCM Limit _Units Year to Ending Date % ODCM Receptor Limit

Bone 1.500E+01. mRem 2.921E-05 '1.947E-04 Maximum Individual / Child Iodine/Part Dose Annual 1.21
GI-Lli 1.500E+01 mRem 1.539E-03 1.026E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Kidney 1.500E+01 mRem 1.543E-03 1.029E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Liver 1.500E+01 mRem 1.540E-03 1.027E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Lung 1.500E+01 mRem 1.536E-03 1.024E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Thyroid 1.500E+01 mRem 3.565E-03 2.377E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
Total Body 1.500E+01 mRem 1.540E-03 1.026E-02 Maximum Individual / Child Iodine/Part Dose Annual 1.21
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Table 2-6
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
MINIMUM DETECTABLE CONCENTRATIONS - GASEOUS SAMPLE ANALYSES

Starting: 1-Jan-2009 Ending: 31-Dec-2009

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

RADIONUCLIDE MDC UNITS

Kr-87 1.82E-08 uCi/mi
Kr-88 2.53E-08 uCi/ml
Xe-133 2.05E-08 uCi/ml
Xe-133m’ , 8.63E-08 uCi/mil
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/mi
Mo-99 . 9.57E-14%* uCi/ml
Cs-134 1.12E-14* uCi/ml
Cs-137 ' 8.71E-15* uCi/mi
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 uCi/ml
Gross Alpha 1.00E-13 uCi/ml

* Based on an estimated sample volume of 5.7E+08 ml.
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Gaseous Releases

Table 2-7A g
£
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Batch Release Summary

1. Number of batch releases

2. Total time period for batch releases

3. Maximum time period for a batch release
4. Average time period for a batch release

5. Minimum time period for a batch release

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Units - 1ST Quatter 2ND Quarter 3RD Quarter 4TH Quarter Year Totals
39 43 47 32 161

( Minutes ) 9.91E+03 2.34E+04 7.66E+04 2.67E+04 1.37E+05
( Minutes )' 4.48E+03 6.91E+03 9.19E+03 8.57E+03 9.19E+03
( Minutes ) 2.54E+02 5.44E+02 1.63E+03 8.34E+02 8.48E+02
( Minutes ) 2.00E+00 2.90E+01 2.80E+01 1.20E+01 2.00E+00
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Table 2-7B -
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Batch Release Summary

‘Unit: 2
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Gaseous Releases Units 1ST Quarter 2ND Quarter 3RD Quarter _ 4TH Quarter Year Totals

1. Number of batch releases 25 20 23 20 88
2. Total time period for batch releases ( Minutes ) 2.34E+04 2.89E+04 2.54E+04 1.68E+04 9.45E+04
3. Maximum time period for a batch release ( Minutes ) 9.46E+03 5.51E+03 7.80E+03 5.87E+03 9.46E+03
4, Average time period for a batch release ( Minutes ) 9.35E+02 1.45E+03 1.10E+03 8.39E+02 1.07E+03

( Minutes ) - 1.80E+01 5.00E+00 5.00E+00 3.70E+01 5.00E+00

5. Minimum time period for a batch release

Page 62 of 80



Table 2-7C
Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Batch Release Summary

Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
Gaseous Releases Units 1ST Quarter 2ND Quarter  3RD Quarter 4TH Quarter Year Totals
1. Number of batch releases 64 63 70 52 249
2. Total time period for batch releases ( Minutes ) 3.33E+04 5.23E+04 1.02E+05 4.35E+04 2.31E+05
3. Maximum time period for a batch release { Minutes ) 9.46E+03 6.91E+03 9.19E+03 8.57E+03 9.46E+03
4. Average time period for a batch release ( Minutes ) 5.20E+02 8.30E+02 1.46E+03 8.36E+02 9.28E+02
5. Minimum time period for a batch release  ( Minutes ) 2.00E+00 5.00E+00 5.00E+00 1.20E+01 2.00E+00
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Table 2-8A

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents — Abnormal Release Summary

Unit: 1
Starting: 1-Jan-2009 Ending: 31-Dec-2009
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+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-8B

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents — Abnormal Release Summary

Unit: 2

Starting: 1-Jan-2009

Ending: 31-Dec-2009

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+00 0.00E+00 0.00E+00 0.00E+00
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Table 2-8C

Vogtle Electric Generating Plant

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009
Gaseous Effluents - Abnormal Release Summary

) Unit: Site
Starting: 1-Jan-2009 Ending: 31-Dec-2009
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+00 0.00E+00 0.00E+00 0.00E+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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Table 3-1

Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT AND WASTE DISPOSAL REPORT - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

Units 1 and 2

Page 1 of 4
JANUARY 1, 2009 THROUGH JUNE 30, 2009
A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)
1. Type of waste Unit 6-month Est. Total
Period Error, %
. Spent resins, filter sludges, evaporator m3 NONE
bottoms, etc. Ci NONE N/A
. Dry compressible waste, contaminated m3 432 .96
equip, etc. Ci 443 40
. Irradiated components, control m3 NONE
rods, etc. Ci NONE N/A
. Other (describe) m3 105.00
(Secondary Side Resin (SGBD) Ci 8.92E-02 N/A
2. Estimate of major nuclide composiiion (by type of waste).
a. N/A % N/A
N/A % N/A
N/A % N/A
N/A % N/A
b. Fe-55 % 51.282
Ni-63 % 24.640
Co-60 % 16.931
H-3 3.874
All others %o 3.273
c. N/A % N/A
N/A % N/A
N/A % N/A
N/A % N/A
d. FE-55 % 88.702
Co-60 % 4.098
Ni-63 % 4.387
Others % 2.813
3. Solid Waste Disposition
Number of Mode of
Shipments Transportation Destination
3 Tractor and Trailer, Cask Energy Solutions, Oak Ridge, TN
12 Tractor and Trailer Energy Solutions, Oak Ridge, TN
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B. IRRADIATED FUEL SHIPMENTS (Disposition)

TABLE 3-1
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT AND WASTE DISPOSAL REPORT - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
Units 1 and 2

JANUARY 1, 2009 THROUGH JUNE 30, 2009

Number of
Shipments Transportation Destination
None None

ADDITIONAL INFORMATION REQUIRED BY ODCM:

Shipments Sent Directly to Disposal

Shipment No.

NONE

Shipments to a Waste Processor:

Waste Class

Type Container - Shipping Class:

Solidification Agent

Page 2 of 4

Volume

Shipping Class

Shipment No. Waste Class Type Container
RVRS-09-001 A IP-1
RVRS-09-002 A IP-1
RVRS-09-003 A 1P-1
RVRS-09-004 A 1P-1
RVRS-09-005 A IP-i
RVRS-09-006 A 1P-1
RVRS-09-007 A 1P-1
RVRS-09-008 A 1P-2
RVRS-09-009 A 1P-2
RVRS-09-010 A IP-1
RVRS-09-011 A IP-1
RVRS-09-012 A IP-1
RVRS-09-013 A IP-1
RVRS-09-014 A IP-1
RVRS-09-015 A IP-2

Solidification Agent

(direct disposal only)

Processor

LSAI

Limited Quantity
LSA1

LSAI

Limited Quantity
LSAI

Limited Quantity
LSATI

LSATI

LSAI

Limited Quantity
Limited Quantity
Limited Quantity
Limited Quantity
LSATI
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None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used
None Used

Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions
Energy Solutions



TABLE 3-1

, Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

Units 1 and 2

Page 3 of 4
JULY 1, 2009 THROUGH DECEMBER 31, 2009
A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not Irradiated Fuel)
1. Type of waste Unit 6-month Est. Total
Period Error, %
. Spent resins, filter sludges, evaporator m3 3.115
bottoms, etc. Ci 5.1 N/A
. Dry compressible waste, contaminated m3 488.35
equip, etc. Ci 1.83 40
. Irradiated components, control m3 NONE
rods, etc. Ci NONE N/A
. Other (describe) m3 93.33
Ci 6.61E-02 N/A
2. Estimate of major nuclide composition (by type of waste).
a. Mn-54 % 4.081
Fe-55 % 14.625
Co-60 %o 26.773
Ni-63 %o 52.013
Other %o 2.508
b. Fe-55 %o 51.282
Co-60 %o 16.931
Ni-63 %o 24.640
H-3 % 3.874
All others % 3.273
c. N/A % N/A
N/A %% N/A
N/A % N/A
N/A % N/A
d. Fe-55 % 88.702
Co-60 %o 4.098
Ni-63 % 4.687
All others % 2.813
3. Solid Waste Disposition
Number of Mode of
Shipments Transportation Destination
2 Cask/ Tractor/ Trailer Energy Solutions, Oak Ridge, TN
12 Tractor / Trailer Energy Solutions, Oak Ridge, TN
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TABLE 3-1
Vogtle Electric Generating Plant
RADIOACTIVE EFFLUENT AND WASTE DISPOSAL REPORT - 2009
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

Units 1 and 2
Page 4 of 4
July 1, 2009 THROUGH December 31, 2009

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Mode of

Shipments Transportation Destination

None None None
ADDITIONAL INFORMATION REQUIRED BY ODCM:
Shipments Sent Directly to Disposal at Barnwell, SC.
Shipment No. Waste Class Type Container Shippiﬁg Class Solidification Agent Volume

(direct disposal only)

NONE

Shipments to a Waste Processor:

Shipment No. Waste Class  Type Container Shipping Class Solidification Agent Processor

RVRS-09-016 A IP-1I LSA-II None Used Energy Solutions
RVRS-09-017 A IP-1 LSAT None Used Energy Solutions
RVRS-09-018 A IP-1 Limited Quantity None Used Energy Solutions
RVRS-08-019 A IP-1 Limited Quantity None Used Energy Solutions
RVRS-08-020 A IP-1 LSA-I . None Used Energy Solutions
RVRS-09-021 A IP-1 LSA-I None Used Energy Solutions
RVRS-09-022 A IP-1 LSAT None Used Energy Solutions
RVRS-09-023 A IP-1 Limited Quantity None Used Energy Solutions
RVRS-08-024 A IP-1 Limited Quantity None Used Energy Solutions
/RVRS-08—025 A IP-1 LSA-I None Used Energy Solutions
RVRS-09-026 A IP-1 LSA-I None Used Energy Solutions
RVRS-09-027 A IP-T1 LSATII None Used Energy Solutions
RVRS-09-028 A IP-1 Limited Quantity None Used Energy Solutions
RVRS-08-029 A IP-1 Limited Quantity None Used Energy Solutions
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4.0 Doses to Members of the Public Inside the Site Boundary

4.1

4.2

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

There will be no radiation dose at this location due to radioactive liquid effluents.
Delineated in Table 4-1 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 - 2009

Doses to a Member of the Public Due to Activities Inside the Site Boundary

Starting: 1-Jan-2009

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

6.87E-12
2.35E-07
2.35E-07
2.36E-07
2.35E-07
2.35E-07
2.35E-07
9.66E-07
1.20E-06

2ND Quarter 3RD Quarter
4,71E-12 3.82E-09
1.88E-07 2.60E-07
1.88E-07 2.59E-07
1.88E-07 7.77E-07
1.88E-07 2.61E-07
1.88E-07 2.58E-07
1.88E-07 2.58E-07
1.06E-06 1.80E-06
1.24E-06 2.05E-06

Page 73 of 80

Ending: 31-Dec-2009

D/Q (m-2): 2.28E-08

D/Q (m-2): 5.77E-09

4TH Quarter

7.24E-08
2.10E-07
2.10E-07
2.17E-07
2.10E-07
2.22E-07
2.10€E-07
4.11E-07
6.21E-07

Year

7.62E-08

© 8.93E-07

8.92E-07
1.42E-06
8.94E-07
9.03E-07
8.92E-07
4.23E-06
5.12E-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-Lli

NG Total Body
Whole Body Dose

Vogtle Electric Generating Plant

Table 4-1

RADIOACTIVE EFFLUENT RELEASE REPORT - 2009

Doses to a Member of the Public Due to Activities Inside the Site Boundary

Starting: 1-Jan-2009

Units 3&4 Construction
4.83E-01

SW

2.28E-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
3.50E-09
1.80E-04
1.80E-04
1.81E-04
1.80E-04
1.80E-04
1.80E-04
6.60E-04
8.40E-04

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
2.60E-09 1.93E-06
1.43E-04 2.06E-04
1.43E-04 2.06E-04 -
1.44E-04 4.42E-04
1.43E-04 2.07E-04
1.43E-04 2.06E-04
1.43E-04 2.06E-04
7.22E-04 1.27E-03
8.65E-04 1.47E-03
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Ending: 31-Dec-2009

D/Q (m-2): 2.88E-08
D/Q (m-2): 2.88E-08

D/Q (m-2): 7.14E-09

4TH Quarter
4.56E-05
1.54E-04
1.54E-04
1.57E-04
1.54E-04
1.60E-04
1.54E-04
2.81E-04
- 4.35E-04

Year
4.75E-05
6.84E-04
6.84E-04
9.23E-04
6.85E-04
6.90E-04
6.84E-04
2.93E-03
3.61E-03



5.0

5.1

5.2

6.0

7.0

7.1

711

Total Dose from Uranium Fuel Cycle (40CFR190)
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.

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
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 dlstrlbutlons
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.

Program Deviations

Inoperable Liquid or Gaseous Effluent Monitoring Instrumentation
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 effluent monitoring instrumentation was not corrected within the
specified time requirement.

Page 75 of 80



7.1.2

Description of Deviations

The inoperability of liquid and gaseous effluent monitors 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 is scheduled to correct this issue.

. 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 A091273901 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 is scheduled to correct this issue.
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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
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. Repair is scheduled
for spring 2010. '
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7.2

7.2.1

7.2.2

8.0

8.1

Tanks Exceeding Curie Conteht 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, 2009 through December 31, 2009. Revision 25
became effective February 2009 and Revision 26 in December 2009. 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 25, February 2009 ‘

Due to construction activities for VEGP 3 and 4, the Dry Active Waste
building will be destroyed which includes the building vent radiation
monitor. For the last few years, this building has been used for storage
and not for processing or packaging of radioactive waste. ODCM Section
3.2, Gaseous Waste Processing System, was updated to reflect the
reduction from six potential gaseous effluent release points to five. The
DAW Building Vent radiation monitor, ARE-13256, was removed from
ODCM Table 3-4; and ODCM Figure 3-5 which was a schematic of the
DAW ventilation release pathway was deleted. There are also three
groundwater monitoring wells that have been abandoned due to VEGP 3
and 4 construction activities and another well that may be impacted in the
future. A letter from SCS will be included in the ODCM references to
document that the removal of the wells (and the potential removal of the
other well) does not adversely impact the radiological groundwater
protection program. ODCM Table 4-5, Groundwater Monitoring
Locations, was updated by removing the three abandoned welis and a
footnote was added to the well that may be impacted in the future. A
minor administrative change was made to ODCM Section 2.1.5.b and
3.1.6.b, to replace “General Manager” with “Vice President — Plant”. A
minor clarification was made to the Girard Dairy location in ODCM Table
4-4, Radiological Environmental Monitoring Locations.

Revision 26, December 2009

The Dixon Dairy was a milk sampling location for the REMP. Since the
dairy has gone out of business, another milk sampling location was
selected at the Seven Oaks Dairy. Table 4-4, Radiological Environmental
Sampling Locations, and Figure 4-3, Terrestrial Stations Beyond 5 Miles,
were revised to reflect the changes.

The Land Use Census was conducted November 10, 2009 by Georgia
Power Company Environmental Lab personnel. Due to the results of the
census for 2009, no changes will be made to the REMP sampling
locations and the dose calculation locations.
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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 Report,
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 2009
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 2009 assessment period.

Solid Radwaste System

There were no major changes to the solid radwaste systems in the 2009
assessment period.
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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.

. Spebifications and descriptions of the information that must be included in the Annual
Radiological Environmental Surveillance Report and the Annual 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 caiculations 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.

211 Liquid 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.

21.1.1 Applicability
As shown in Table 2-1.
2.1.1.2 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 radioactive
liquid effluents monitored by the affected channel, declare the channel moperable 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. NOTE: One instrument channel
may be inoperable for up to 6 hours to perform required surveillances prior to entering other -
applicable ACTIONS. Otherwise, restore the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in the next Radioactive Effluent Release Report, per.
Technical Specification 5.6.3, why this inoperability was not corrected in a timely manner.

Entry into an Operatlonal Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

2113 . Surveillance Requirements

Each radioactivenliquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and CHANNEL FUNCTIONAL TEST 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.
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Table 2-1 Radioactive Liquid Effluent Monitoring Instrumentation

OPERABILITY Requirements®
Minimum Channels
" Instrument OPERABLE Applicability® ACTION

1. Gross Radioactivity Monitors Providing Automatic Termination of Release

Liquid Radwaste Effluent
Line 1 (1) 100

2. Gross Radioactivity Monitors not Providing Automatic Termination of Release

Service Water System
Effluent Line 1 ' (2) 101

3. Flowrate Measurement Devices®

a. .Liquid Radwaste
Effluent Line ‘ 1. (1) 102

b. Discharge Canal 1 (1), (2) 102

4, Differential Pressure Measurement Devices.

Service Water System to _
Closed Cooling Water .
System ‘ _ 1 - At all times 103

5. Groundwater Outfall Instrumentation

a. Auto Sampler at )
Y22N008A 1 At all times 104

b. Flow Totalizer at .
Y22NOO8A 1 At all tlmnes 105

a. Allrequirements in this Table app'Iy to each unit.

b. Applicability of requirements is as follows:
(1) Whenever the radwaste discharge valves are not locked closed.
(2) Whenever the Service Water System pressure is below the Closed Cooling Water System
pressure, or AP indication is not available.

c. Pump curves may be used to estimate flow; in such cases, ACTION statement 102 is not required.
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Table 2-1 (contd) Notation for Table 2-1 - ACTION Statements |

ACTION 100 - 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 individuals independently verify the discharge line
valving and verify the release rate calculations.

Otherwise, suspend release of radioactive effluents via this pathway. If the channel
remains inoperable for over 30 days, an explanation of the circumstances must be
included in the next Radioactive Effluent Release Report.

ACTION 101 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided that once per shift grab samples are collected and analyzed for gross
radioactivity at a MINIMUM DETECTABLE CONCENTRATION no higher than
1 x 107 uCi/mL. If the channel remains inoperable for over 30 days, an explanation of the
circumstances must be included in the next Radioactive Effluent Release Report.

ACTION 102 - 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 releases. |f
the channel remains inoperable for over 30 days, an explanation of the circumstances
must be included in the next Radioactive Effluent Release Report.

ACTION 103 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, assure that the Service Water System effluent monitor
is OPERABLE.

ACTION 104 — With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, obtain daily grab samples and composite for weekly
tritium, monthly gamma, and quarterly Sr 89/90 analyses.

ACTION 105 — With the number of channels OPERABLE less than required by the Minimum-
Channels OPERABLE requirement, estimate outfall flow rate daily. If the channel remains
inoperable for over 30 days, an explanation of the circumstances must be included in the
next Radioactive Effluent Release Report.
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~ Radioactive Liquid Effluent Monitoring Instrumentation Surveillance

Table 2-2
Requirements
Surveillance Requirements®
CHANNEL
CHANNEL SOURCE CHANNEL | FUNCTIONAL
"INSTRUMENT CHECK CHECK CALIBRATION TEST
._Gross Radioactivity Monitors Providing Automatic Termination of Release
Liquid Radwaste
Effluent Line D° pe R Q°
. Gross Radioactivity Monitors not Providing Automatic Termination of Release
Service Water _
System Effluent Line D® M R Q'
. Flowrate Measurement Devices
a. Liquid Radwaste
Effluent Line pod NA 18 M Q
b. Discharge Canal DPd NA 18 M - Q
4. Differential Pressure Measurement Devices
Service Water
System to Closed
Cooling Water
System D NA R NA
. Groundwater Outfall Instrumentation '
a. Auto Samplers at
(1) Y22NOO8A we NA NA NA
b. Flow Totalizer at we NA NA 'NA
Y22N0O0O8A -

All requirements in this Table apply to each unit.
During releases via this pathway.
" In addition to the basic functions of a CHANNEL FUNCTIONAL TEST (Section 10.2), the

CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of this
pathway and control room alarm annunciation occur if any of the following conditions exists:

(1)  Instrument indicates measured levels above the alarm/trip setpoint;
(2) Instrument indicates an isolation on high alarm; or
(8) Instrument controls are not set in operate mode.

CHANNEL CHECK shall consist of verifying indication of flow during penods of release.
CHANNEL CHECK shall be made at least once daily on any day on which CONTINUOUS,
periodic, or BATCH releases are made. '

The SOURCE CHECK shall consist of verifying that the instrument is reading on scale.
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Table 2-2 (contd) Notation for Table 2-2 - Surveillance Requirements

f.  In addition to the basic functions of a CHANNEL FUNCTIONAL TEST (Section 10.2), the
CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm ‘
annunciation occurs if any of the following conditions exists:

(1) - Instrument indicates measured Ievels above the alarm setpoint;
(2) Instrument indicates a downscale failure; or
(8) Instrument controls are not set in operate mode.

g. CHANNEL CHECK shall consist of verifying indication of operability at least once weekly
during sample collection.
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2.1.2 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.

2121 . Applicability
This limit applies at all times
2122 Actions

With the concentration of radioactive material reléased in liquid effluents to UNRESTRICTED
AREAS exceeding the limits stated in Section 2.1.2,-immediately restore the concentration to
within the stated limits.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

2.1.2.3 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 concentratlon at the
point of release is maintained within the limits of Section 2.1.2.

2.1.2.4 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 11.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 RadIO|OAQI03| 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 I|m|t|ng concentration of 1 x 10 uCl/mL
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Radioactive Liquid Waste Sampling and Analysis Program

Table 2-3
Sampling and Analysis Requirements®® '
~ MINIMUM.
DETECTABLE
Minimum CONCENTRATION
Liquid - Sampling Analysis . Type of Activity (M_DC)
Release Type |FREQUENCY | FREQUENCY Analysis (nCi/mL)
- PRINCIPAL GAMMA
EMITTERS 5E-7°
P . P 5 ‘
Each BATCH Each BATCH 1-131 1E-6
Batch Waste Dissolved and
Release P M Entrained Gases )
Tanks 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 2E-6
! W : H-3 d
Groundwater Composite®
Ouftfall. Continuous M PRINCIPAL GAMMA d
Y22NO08A Release Composite® EMITTERS
Q Sr 89, Sr 90 d
Composite®

a. All requirements in this table apply to each unit.

b. Terms printed in all capital letters are defined in Chapter 10.

c. For certain radionuclides with low gamma yield or low energies, or for certain radionuclide
mixtures, it may not be possible to measure radionuclides at or near the required MINIMUM
DETECTABLE CONCENTRATION. Under these circumstances, the required MINIMUM
DETECTABLE CONCENTRATION may be increased inversely proportionally to the
magnitude of the gamma vyield (i.e., 5 E-7/l, where | = photon abundance expressed as a
decimal fraction). In no case shall the MINIMUM DETECTABLE CONCENTRATION, as
calculated in this manner for a specific radionuclide, be greater than 10 percent of the
corresponding Effluent Concentration Limit value specified in 10 CFR 20 Appendix B,
Table 2, Column 2.

d. Refer to table 4-3 for environmental MDCs.

e. Composite samples composed of aliquots taken from automatic sampler. Grab samples
should be taken if autosampler is out of service.
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21.3 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 to1.5 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. :

2.1.31 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 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 report shall also include (1) the results of radiological analyses of the
drinking water source, and (2) the radiological impact on finished water supplies with regard to
the requirements of 40 CFR 141, the Safe Drinking Water Act.

" Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

21.3.3 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.
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21.3.4  Basis

This control is provided to implement the requirements of Sections Il.A, Ill.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 lll.A of Appendix |, 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 actual 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).

-‘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 proportloned
between the units.

- 21.4 quuud Radwaste Treatment Svstem 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 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.
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Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimﬁm,
the requirements of Technical Specifications LCO 3.0.4 are met.

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 discharge of untreated
liquid effluent containing radioactive materials occurs or is expected to occur.

The installed LIQUID RADWASTE TREATMENT SYSTEM shall be demonstrated OPERABLE by
meeting the controls of Sections 2.1.2 and 2.1.3.

2.1.4.4 "~ 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 I1.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 II.A of Appendix |, 10 CFR Part 50, for liquid effluents.

This control applies to the release of radioactive materials in liquid effluents from each unit at the
site. For units with shared radwaste systems, the liquid effluents from the shared system are to
be proportioned among the units sharing that system.

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 Regulatory Commission in the Radioactive Effluents
Release Report for the period in WhICh the change was implemented, in accordance with
Sectlon 7.2.2.7.

b. Shall become effective upon review by the Plant Review Board and approval by the Vice
President- Plant (VPP).
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22 LIQUID RADWASTE TREATMENT SYSTEM

" The Edwin |. Hatch Nuclear Plant is located on the south bank of the Altamaha River, which
supplies make-up water to the circulating water system and receives blowdown from the cooling
tower. There are two boiling water reactors on the site. Each unit is served by a separate
LIQUID RADWASTE TREATMENT SYSTEM.

Schematics of the LIQUID RADWASTE TREATMENT SYSTEMS are presented in Figure 2-1 and
Figure 2-2. The dotted lines indicate alternate pathways through which liquid radwaste may be
routed. '

The two units release liquid radwaste to separate discharge lines. Dilution flow is furnished by the
cooling tower blowdown and plant service water systems, if necessary. Releases from plant -
service water systems are to the main condenser circulating flume, or to the cooling tower
blowdown discharge line when needed for additional dilution. Since each unit is served by a
separate dilution stream, liquid releases may be made independently from each of the two units.

Although no significant quantities of radioactivity are expected in the plant service water systems,
these effluent pathways are monitored as a precautionary measure.
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2.3 LIQUID EFFLUENT MONITOR SETAPOINTS

‘ 2.3.1 General Provisions Reqardinq 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 beestablished 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 occur.

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 appllcable
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Table 2-4 Applicability of Liquid Monitor Setpoint Methodologies

Liquid Radwaste Discharge Monitors
Setpoint Method: Section 2.3.2
Release Type: BATCH

Unit 1 or Unit 2 Liquid Radwaste System Effluent
Monitor: 1D11-N0O07 / 2D11-N007

Normélly Low-Radioactivity Streams with Termination or Diversion upon Alarm
Plant Hatch has no liquid effluent streams in this category. |
Normally Low-Radioactivity Streamé with Alarm Only
Setpoint Method: Section 2.3.3 |
Release Type: . CONTINUOUS

Unit 1 or Unit 2 Plant Service Watér System Effluent
Monitor:1D11-N0OQ8 / 2D11-N008

Groundwater Outfall Stream
Setpoint Method: Auto sampler and flow measurement, no radiation monitor
Release Type: CONTINUOQUS

Plant Site Subsurface (Underdrain) Svstem‘ #1 Effluent
Outfall # Y22NOOSA
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232 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):

cf _ -
F+'f <TF 'CECL ) ) (2_1)

. where:

the Effluent Concentration Limit corresponding to the mix of radionuclides in the
effluent being considered for discharge, in uCi/mL.

CECL

C = the setpoint, in uCi/mL, of the radioactivity monitor measuring the concentration of
radioactivity in the effluent line prior to dilution and subsequent release. The
setpoint represents a concentration which, if exceeded, could resultin
concentrations exceeding the limits of Section 2.1.2 in the UNRESTRICTED
AREA.

f = the effluent _rowrate 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
dilution 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.
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23.2.2 Setpoint Calculation Steps

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.

f

All liquid radwastes are collected in tanks for samplmg and analysis prior to release. To ensure
that a representative sample can be taken from a tank, its contents will be recirculated fora
minimum time period to allow adequate mixing of the contents. Minimum recirculation times are
. as follows (Reference 22): :

Minimum Recirculation Time (minutes)

Tank(s) | ' Unit 1 Unit 2

Waste sample tanks - T 40 40
Floor drain sample tanks 70 65
Chemical waste sample tanks - 65 . 65 _
Demineralizer feed tank o 115 - NA
Laundry drain tanks - 50 : NA

The total concentration of the hqund waste is determlned by the results of all required analyses on
the collected sample, as follows:

Gy

G

Zci:Ca+ZCs+Cf+C,+ZCg , (2.2)
i s . . g .

the gross concentration of alpha emitters in the liquid waste, not less than that
measured in the most recent applicable composite sample.

the concentration of strontium radmnsbtope s (Sr-89 or Sr- 90) in the liquid
waste, not less than that measured in the most recent appllcable composite
sample. :

the concentration of Fe-55 in the liquid waSte not less than that measured in
the most recent applicable composute sample.

the concentration of H-3 in the liquid waste, not Iess than that measured in the
most recent applicable composite sample. .

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.
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The C4 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,, C, C;, and C, shall be used.

- Step 2: Determine the required dilutioh factor for the mix of radionuclides detected in the
waste. .

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 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,,):

or=| S - (srre)

i ’ i

(2.3)
= RDF, + RDF,,
Y e
RDF, =% _ "= ECL, (2 4)
" (SF)TF) '
¢, > C, ¢ G
ECL, 4‘ECL, ECL, ECL,
RDF,, = : (2.5)
| (SF)TF)
Ci =  the measured concentration of radionuclide i as defined in step 1, in uCi/mL.

The Ca, Cs, Cf, and Ct 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 107 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.
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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
Fq; this value is the setpoint for the dilution stream flowrate measurement device.

If simultaneous radloactlve releases are planned from the same reactor unit, the umt's dilution
stream must be allocated among all the simultaneous releases, whether or not they are monitored
during release. Normally, only the batch tank effluents need be considered, unless there is
detectable radioactivity in one of the normally low-radioactivity streams (see Table 2-4). Allocation
of the dilution stream to multiple release paths is accomplished as follows:

F,, =F,(AF,) | (2:6)
Fe =  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.]

Fs = the assured minimum dilution flow for the unit, in gpm. For Plant Hatch, F; is
normally established at 10,000 gpm.

If more precise allocation factor values are desired, they may be determined based on the
relative 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 AFp, may be assigned the value of 1, making Fg, equal to Fa. :

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, fmp (in gpm), is calculated as follows:

Fap

Smp. = (RDF)

(2.7)
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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 throttling if this is available; if throttling is not
available, the release may not be made as planned.

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 rad|oact|v1ty
present in the dilution stream prior to the introduction of the planned release:

de f, [ C; '

= ]— Jr —r 28
op = ;{ng{m | 28)
Ci = the measured concentration of radionuclide i in release pathway r that is

contrlbutlng to radioactivity in the dilution stream.
f, = the effluent discharge flowrate of release pathway' r.

If the entire dllutlon stream contains detectable activity due to plant operations, whether
or not its source is identified, f,= Fy4, 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 c,
for release pathway p (in uCi/mL) is based on the concentration of gamma emitters in the waste
stream, as follows:

Apz g (2.9) !
8
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where:

Ap = ‘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. If 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:

F 4
Ap=—txapF=—t_x % (2.10)
RDF RDF  fap
where:

ADF = the assured dilution factor.

fap" o= 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 py
Ap= (2.11)
RDF y
Step 5.c. Evaluate the computed value of A, as follows:

If Ap > 1, calculate the monitor setpoint, Cp. However, if ¢, is within about 10 percent of
Cg, it may be impractical to use this value of c,. 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 A, < 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 uCi/mL. The monitor actually measures a count rate
that includes background, so that the calculated setpoint must be converted accordingly:

% .
%
Cp = the monitor setpoint as a count rate.
Eo = "the monitor calibration factor, in count rate/(uCi/mL). Monltor 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.

N _
The count rate units of Cp; E,, and B, in equation (2.12) must be the same (cpm or cps).

233 Setpoints for Monitors on Normally Low-Radioactivitv Streams

Radioactivity in these streams (listed in Table 2-4 above) is expected to be at very low levels,
generally below detection limits. Accordingly, 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.

2.3.3.2 Conditions Requiring an Elevated Setpoint

Under the following conditions, radionuclide concentrations must be determined and an elevated
radioactivity monitor setpoint determined for these pathways:

e 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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e  For streams that cannot be diverted or isolated, a new monitor setpoint must be
established whenever: the radioactivity in the stream becomes detectable above the
background levels of the applicable laboratory analyses; or the associated

radioactivity monitor detects activity in the stream at levels above the established
alarm setpoint.

When an elevated monitor setpoint is required for any of these effluent streams, it should be

determined in the same manner as described in Section 2.3.2. However, special consideration

must be given to Step 3. An allocation factor must be assigned to the normally low-radioactivity

- release pathway under consideration, and allocation factors for other release pathways
discharging simultaneously must be adjusted downward (if necessary) to ensure that the sum of

the allocation factors does not exceed 1. Sampling and analysis of the normally low-radioactivity

streams must be sufficient to ensure that the liquid effluent dose limits specified in the controls of
Section 2.1.3 are not exceeded.
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2.4  LIQUID EFFLUENT DOSE CALCULATIONS

The following subsections present the methods required for liquid effluent dose calculations, in
deepening levels of detail. Applicable site-specific pathways and parameter values for the
calculation of D,, A;;, and CF;, are summarized in Table 2-5.

2.4.1 Calculation of Dose

The dose limits for a MEMBER OF THE PUBLIC specified in Section 2.1.3 are on a per-unit
basis. Therefore, the doses calculated in accordance with this section must be determined and
recorded on a per-unit basis, including apportionment of releases shared between the two units.

For the purpose of implementing Section 2.1.3, the dose to the maximum exposed individual due
to radionuclides identified in liquid effluents released from each unit to UNRESTRICTED AREAS
will be calculated as follows (equation from Reference 1, page 15):

Dr=ZAiTE§j(At,cﬂE)} | o (213)
i [=1 v

where:

D, = the cumulative dose commitment to the total body or to any organ t, in mrem,
- due to radioactivity in liquid effluents released during the total of the m time
periods At,.

A = the site-related adult ingestion dose commitment factor, for the total body or
for any organ 1, due to identified radionuclide i, in (mrem-mL)/(h - uCi).
Methods for the calculation of A;; are presented below in Section 2.4.2. The
values of A;; to be used in dose calculations for releases from the plant site
are listed in Table 2-8.

Aty = the length of time period |, over which C; and F| are averaged for liquid
releases, in hours.

Ci = the average concentration of radionuclide i in undiluted liquid effluent during
time period |, in pCi/mL. Only radionuclides identified and detected above
‘background in their respective samples should be included in the calculation.

FF = the near-field average dilution factor in the receiving water of the
UNRESTRICTED AREA: .

F = _Jr : (2.14)
Ft X Z : ‘
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where:

the average undiluted liquid waste flowrate actually observed during the period
of radioactivity release, in gpm.

the averége dilution stream flowrate actually observed during the period of
radioactivity release, in gpm.

the applicable dilution factor for the receiving water body, in the near field of
the discharge structure, during the period of radloactlwty release, from
Table 2-5. v

Note: In equation (2.14), the product (F; x -Z) is limited to 1000 cfs (= 448,000 gpm) or less.
(Reference 1, Section 4.3.)

242

Calculation of A;;

The site-related adult ingestion dose commitment factor, A, is calculated as follows (equation
adapted from Reference 1, page 16, by addition of the irrigated garden vegetation pathway):

where:

1.14x 10°

Uw
Dw

Ai

tw

BF,

A =1.14x105 Yres, tW+UfBFle f+ U,CFy ]DF,-, (2.15)

W

a units conversion factor, determined by:

10°pCi/uCi x 10°mL/L + 8760 hfy.

the adult drinking water consumption rate applicable to the'plant
site (LYy).

the dilution factor from the near field of the discharge structure for the
plant site to the potable water intake location.

the decay constant for radionuclide i (h-1). Values of Ai used in
effluent calculations should be based on decay data from a
recognized and current source, such as Reference 26.

‘the transit time from release to receptor for potable water

consumption (h).
the adult rate of fish consumption applicable to the plant site (kg/y).

the bioaccumulation factor for radionuclide i applicable to freshwater
fish in the receiving water body for the plant site, in

(pCikg)/(pCi/L) = (L/kg). For specific values applicable to the plant
site, see Table 2-6.

2-27 ‘ . Version 22 2/09



HNP ODCM

-t = the transit time from release to receptor for fish consumption (h).

" Uy ~=  the adult consumption rate for irrigated garden vegetation applicable
to the plant site (kg/y).

CFiy =  the concentration factor for radionuclide i in irrigated garden
vegetation, as applicable to the vicinity of the plant site, in
(pCi/kg)/(pCi/L). Methods for calculation of CF;, are presented below
in Section 2.4.3.

DFi: =  the dose conversion factor for radionuclide i for adults, in organ t
(mrem/pCi). For specific values, see Table 2-7.

2.4.3 Calculation of CF;,

The concentration factor for radionuclide i in irrigated garden vegetation, CF;, in (L/kg), is
calculated as follows:

e For radionuclides other than tritium (equation adapted from Reference 3, equations A-8
and A-9):

CF =M1 dj;jl) J 'B'V(;e ) o : ..(2_15)

v Ej i

e For tritium (equation adapted from Reference 3, equations A-9 and A-10):

CF, =M L, ‘ ' (2.17)
where:
M = the additional river dilution factor from the near field of the discharge
: structure for the plant site to the point of irrigation water usage.
| = the average irrigation rate during the growing season (L)/(mz-h).
r = the fraction of irrigation-deposited activity retained on the edlble portions of
leafy garden vegetation.
Yy = the areal density (agricultural productivity) of leafy garden vegetation
(kg/m?). »
fi = the fraction of the year that garden vegetation is irrigated.
Biy = the crop to soil concentration factor applicable to radionuclide i (pCi/kg

garden vegetation)/(pCi/kg soil).
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Ai

A

AEi

te.

the effective surface density of soil (I_(g/mz).

the decay constant for radionuclide i (h' ). Values of A;j used in effluent
calculations should be based on decay data from a recognized and current

source, such as Reference 26.

the rate constant for removal of activity from plant leaves by weathering (

the effective removal rate for activity deposited on crop leaves (h'1)

calculated as: Agj = Aj + Ay

(h).

the period of long-term buildup of activity in soil (h).

(h).

the period of leafy gairden vegetation exposure during the growing season

‘the time between harvest of garden vegetation and human consumption

the water content of leafy garden vegetation edible parts (L/kg).

h'hy.
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Table 2-5

Parameters for Calculation of Doses Due to Liquid Effluent Releases

Dose Calculation Receptor Locations:

Fish:
Drinking Water:

Irrigated Garden Vegetation:

Vicinity of vplanlt discharge

None**

Numerical Parameters:’

++

Parameter
Z

O
£

T EE=C &

<- -

10

0Ly

1.0°

12 h

21 kgly
24 h

0 kgly
1.0°

No value ”
0.25

2.0 kg/m?

1.0"

240 kg/m?

0.0021 h (i.e., half- life of 14 d)

1440 h (= 60 d)

1.31x10°h (=15Yy)

24h
0.92 L/kg

None**

Reference
Ref. 9, Sec. 5.1; Ref. 6, Sec. B;

Ref. 21

(Pathway not applicable) |

Ref. 3, Sec. A.2
Ref. 3, Table E-5

“Ref. 3, Sec. A2
~ (Pathway not applicable)

Ref. 3, Table E-15
Ref. 3, Table E-15

Ref. 3, Table E-15
Ref. 3, Table E-15
Ref. 3, Table E-15
Ref. 3, Table E-15

Ref. 3, Table E-15

Based on Réf. 27,

Table 5.16 (for

lettuce, cabbage, etc.)

- Because there is no known drinking water pathway or irrigated garden vegetation
pathway downstream of the plant site, the parameters for these pathways are default

values, and the usage factors are set to 0.

- There is no established default value for this parameter. The most conservative
physically realistic value is 1.0.
- There is no established default value for this parameter. A value will be supplied if the
pathway is ever observed.

- Confirmed during the annual river water use survey.
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Table 2-6 Element Transfer Factor

Freshwater Fish
Element: BF;
H 9.0 E-01
C 4.6 E+03
Na 6.6 E+01
P 2.5 E+04
Cr 1.5 E+02
Mn 8.9 E+01
" Fe’ 6.0 E+00
Co 1.7 E+02
Ni- 1.0 E+02
"Cu 4.4 E+01
Zn 2.9 E+02
Br 4.2 E+02
Rb 2.0 E+03
Sr 3.8 E+00
Y 2.5 E+01
Zr 1.9 E+02-
Nb 4.1 E+01
Mo 1.8 E+02
Tc 1.5 E+01
Ru 4.6 E+00
Rh 1.0 E+01
- Ag 3.5 E+02
Sb 1.0 E+00
Te 4.0 E+02
il 4.3 E+01
Cs 5.8 E+02
Ba 5.0 E+00
La 2.5 E+01
Ce 8.4 E+01
Pr 2.5 E+01
Nd 4.6 E+01
w 1.2 E+03
Np 1.0 E+01

- Bioaccumulation Factors for freshwater fish, in (pCi/kg)/(pCi/L). They are obtained from
Reference 9 (Appendix A, Table 2.3-1), except as follows: Reference 2 (Table A-8) for Sb.
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Table 2-7 Adult Ingestion Dose Factors

Nuclide Bone Liver T.Body | Thyroid | Kidney Lung GI-LLI

 H-3 No Data | 1.05E-07 | 1.05E-07 | 1.05E-07 | 1.05E-07 | 1.05E-07 | 1.05E-07
C-14 2.84E-06 | 5.68E-07 | 5.68E-07 | 5.68E-07 | 5.68E-07 | 5.68E-07 | 5.68E-07
Na-24 1.70E-06 | 1.70E-06 | 1.70E-06 | 1.70E-06 | 1.70E-06 | 1.70E-06 | 1.70E-06
P-32 1.93E-04 | 1.20E-05 | 7.46E-06 | No Data | No Data | No Data | 2.17E-05
Cr-51 No Data | No Data | 2.66E-09 | 1.59E-09 5.86E-1O 3.53E-09 | 6.69E-07
Mn-54 No Data | 4.57E-06 | 8.72E-07 | No Data 1.36E-06 - No Data 1.40E-05
Mn-56 No Data | 1.15E-07 | 2.04E-08 | No Data | 1.46E-07 | No Data | . 3.67E-06
Fe-55 2.75E¥06, 1.90E-06 | 4.43E-07 | No Data | No Data | 1.06E-06 | 1.09E-06
Fe-59 4.34E-06 | 1.02E-05 | 3.91E-06 | No Data | No Data | 2.85E-06 | 3.40E-05
Co-58 No Data | 7.45E-07 | 1.67E-06 | No Data | No Data | No Data | 1.51E-05
Co-60 ‘No Data | 2.14E-06 | 4.72E-06 | No Data | No Data | No Data | 4.02E-05
Ni-63 1.30E-04 | 9.01E-06 | 4.36E-06 | No Data | No Data | No Data 1.88E-06
Ni-65 5.28E-07 | 6.86E-08 | 3.13E-08 | No Data | No Data | No Data - 1.74E-06
Cu-64 | NoData | 8.33E-08 | 3.91E-08 | No Data | 2.10E-07 | No Data | 7.10E-06
Zn-65 4.84E-06 | 1.54E-05 | 6.96E-06 | No Data | 1.03E-05 | No Data | 9.70E-06
Zn-69 | 1.03E-08 | 1.97E-08 | 1.37E-09 | No Data | 1.28E-08 | No Data 2.96E-09
Br-83 No Data | No Data | 4.02E-08 | No Data | No Data | No Data 5.79E-08
Br-84 No Data | No Data | 5.21E-08 | No Data | No Data | No Data | 4.09E-13
Br-85 No Data | No Data | 2.14E-09 | No Data { No Data | No Data No Data
Rb-86 No Data | 2.11E-05 | 9.83E-06 | No Data | No Data | No Data | 4.16E-06
Rb-88 No Data | 6.05E-08 | 3.21E-08 | No Data | No Data | No Data | 8.36E-19
Rb-89 No Data | 4.01E-08 | 2.82E-08 | No Data | No Data | No Data | 2.33E-21
Sr-89 - | 3.08E-04 | No Data | 8.84E-06 | No'Data | No Data | No Data | 4.94E-05
Sr-90 7.58E-03 | No Data | 1.86E-03 | No Data | No Data' No Data | 2.19E-04
Sr-91 | 5.67E-06 | No Data | 2.29E-07 | No Data “No Data | No Data | 2.70E-05
Sr-92 2.15E-06 | No Data ‘| 9.30E-08 | No Data | No Data | No Data | 4.26E-05
Y-90 | 9.62E-09 | No Data | 2.58E-10 | No Data | NoData | No Data | 1.02E-04
Y-91m 9.09E-11 | No Data | 3.52E-12 | No Data | No Data | No Data | 2.67E-10
Y-91 1.41E-07 | No Data | 3.77E-09 | No Data | No Data | No Data 7.76E-05
Y-92 8.45E-10 | No Data | 2.47E-11 | No Data | No Data | No Data { 1.48E-05

~ All values are in (mrem.p/Ci ingested). They are obtained from Reference 3 (Table E-11),
except as follows: Reference 2 (Table A-3) for Rh-105, Sb-124, and Sb-125.
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Table 2-7 (contd) |

Adult Ingestion Dose Factors

Nuclide Bone Liver T.Body | Thyroid Kidney Lung GI;LLI
©Y-93 2.68E-09 | No Data | 7.40E-11 | No Data | NoData | No Data | 8.50E-05
Zr-95 | 3.04E-08 | 9.75E-09 6.60E-09 | No Data | 1.53E-08 | No Data | 3.09E-05
Zr-97 1.68E-09 | 3.39E-10 | 1.55E-10 | No Data | 5.12E-10 | No Data | 1.05E-04
Nb-95 6.22E-09 | 3.46E-09 | 1.86E-09 | No Data | 3.42E-09 | No Data | 2.10E-05
Mo-99 No Data | 4.31E-06 | 8.20E-07 | No Data | 9.76E-06 | No Data | 9.99E-06
Tc-99m | 2.47E-10 | 6.98E-10 | 8.89E-09 | No Data | 1.06E-08 | 3.42E-10 | 4.13E-07
Tc-101 2.54E-10 | 3.66E-10 | 3.59E-09 | No Data | 6.59E-09 | 1.87E-10 | 1.10E-21
Ru-103 ~ | 1.85E-07 | No Data | 7.97E-08 | No Data 7.06E-07 No.Data | 2.16E-05
Ru-105 | 1.54E-08 | No Data | 6.08E-09 | No Data | 1.99E-07 | No Data | 9.42E-06
Ru-106 | 2.75E-06 | No Data | 3.48E-07 | No Data | 5.31E-06 | No Data 1.78E-04
Rh-105 | 1.22E-07 | 8.86E-08 | 5.83E-08 | No Data | 3.76E-07 | No Data | 1.41E-05
Ag-110m | 1.60E-07 | 1.48E-07 8.79E-08 | No Data | 2.91 E-07 | No Data | 6.04E-05
Sb-124 | 2.81E-06 | 5.30E-08 | 1.11E-06 | 6.79E-09 | No Data | 2.18E-06 | 7.95E-05
- Sb-125 | 2.23E-06 | 2.40E-08 | 4.48E-07 | 1.98E-09 | No Data | 2.33E-04 | 1.97E-05
Te-126m | 2.68E-06 | 9.71E-07 | 3.59E-07 | 8.06E-07 | 1.09E-05 | No Data | 1.07E-05
Te-127m | 6.77E-06 | 2.42E-06 | 8.25E-07 | 1.73E-06 2.75E-05 | No Data | 2.27E-05
Te-127 | 1.10E-07 | 3.95E-08 | 2.38E-08 | 8.15E-08 | 4.48E-07 No Data | 8.68E-06
Te-129m | 1.15E-05 | 4.29E-06 | 1.82E-06 | 3.95E-06 | 4.80E-05| No Data | 5.79E-05
Te-129 | 3.14E-08 | 1.18E-08 | 7.65E-09 | 2.41E-08 | 1.32E-07 | No Data | 2.37E-08
Te-131m | 1.73E-06 | 8.46E-07 | 7.05E-07 | 1.34E-06 | 8.57E-06 | No Data | 8.40E-05
Te-131 1.97E-08 | 8.23E-09 | 6.22E-09 | 1.62E-08 | 8.63E-08 | No Data | 2.79E-09
Te-132 | 2.52E-06 | 1.63E-06 | 1.53E-06 | 1.80E-06 | 1.57E-05 | No Data | 7.71E-05
[-130 7.56E-07 2.23E-06 | 8.80E-07 | 1.89E-04 | 3.48E-06 | No Data | 1.92E-06
1-131 4.16E-06 | 5.95E-06 | 3.41E-06 | 1.95E-03 | 1.02E-05 | No Data | 1.57E-06
-132 | 2.03E-07 | 5.43E-07 | 1.90E-07 | 1.90E-05 | 8.65E-07 | No Data | 1.02E-07
1-133 1.42E-06 | 2.47E-06 | 7.53E-07 | 3.63E-04 | 4.31E-06 | No Data | 2.22E-06
|-134 1.06E-07 | 2.88E-07 | 1.03E-07 | 4.99E-06 | 4.58E-07 | No Data | 2.51E-10
1-135 4.43E-07 | 1.16E-06 | 4.28E-07 | 7.65E-05 | 1.86E-06 | No Data | 1.31E-06
Cs-134 | 6.22E-05 | 1.48E-04 | 1.21E-04 | No Data | 4.79E-05 | 1.59E-05 | 2.59E-06
Cs-136 | 6.51E-06 | 2.57E-05 1.85E-05 | No Data | 1.43E-05 | 1.96E-06 | 2.92E-06

All values are in (mrem.p/Ci ingested). They are obtained from Reference 3 (Table E-11),
except as follows: Reference 2 (Table A-3) for Rh-105, Sb-124, and Sb-125.
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Table 2-7 (contd) Adult Ingestion.Dose Factors

Nuclide Bone | Liver T.Body | Thyroid Kidney Lung Gl-LLI

Cs-137 | 7.97E-05 | 1.09E-04 | 7.14E-05 | No Data | 3.70E-05 | 1.23E-05 | 2.11E-06
Cs-138 | 5.52E-08 | 1.09E-07 | 5.40E-08 | No Data | 8.01E-08 | 7.91E-09 | 4.65E-13
Ba-139 | 9.70E-08 | 6.91E-11 [ 2.84E-09 | No Data | 6.46E-11 | 3.92E-11 | 1.72E-07
Ba-140 | 2.03E-05 | 2.55E-08 | 1.33E-06 | No Data | 8.67E-09 | 1.46E-08 | 4.18E-05
Ba-141 4.71E-08 | 3.56E-11 | 1.59E-09 [ No Data | 3.31E-11 | 2.02E-11 | 2.22E-17
Ba-142 | 2.13E-08 | 2.19E-11 | 1.34E-09 | No Data | 1.85E-11 | 1.24E-11 | - 3.00E-26
La-140 | 2.50E-09 | 1.26E-09 | 3.33E-10 | No Data | No/Data | No Data | 9.25E-05
La-142 1.28E-10 | 5.82E-11 | 1.45E-11 | No Data | No Data | No Data | 4.25E-07
Ce-141 9.36E-09 | 6.33E-09 | 7.18E-10 | No Data | 2.94E-09 | No Data | 2.42E-05
Ce-143 | 1.65E-09 | 1.22E-06 | 1.35E-10 | No Data | 5.37E-10 | No Data | 4.56E-05
Ce-144 | 4.88E-07 | 2.04E-07 | 2.62E-08 | No Data | 1.21E-07 | No Data 1.65E-04
Pr-143 9.20E-09 3.69E-09 | 4.56E-10 | No Data | 2.13E-09 | No Data | - 4.03E-05 .
Pr-144 3.01E-11 | 1.25E-11 | 1.53E-12 | No Data | 7.05E-12 | No Data | -4.33E-18
Nd-147 | 6.29E-09 | 7.27E-09 | 4.35E-10 | No Data | 4.25E-09 | No Data | 3.49E-05
W-187 1 .03E-O7 8.61E-08 | 3.01E-08 | No Data | No Data | No Data | 2.82E-05
Np-239 | 1.19E-09 | 1.17E-10 | 6.45E-11 | No Data | 3.65E-10 | No Data | 2.40E-05

All values are in (mrem.p/Ci ingested). They are obtained from Reference 3 (Table E-11),
except as follows: Reference 2 (Table A-3) for Rh-105, Sb-124, and Sb-125.
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Site-Related Inge‘stion Dose Factors, Ai;

Table 2-8
Nuclide Bone Liver T. Body | Thyroid Kidney Lung GI-LLI
H-3 0.00 |2.26E-01 | 2.26E-01 | 2.26E-01 | 2.26E-01 | 2.26E-01 | 2.26E-01
C-14  |3.13E+04 | 6.26E+03 | 6.26E+03 | 6.26E+03 | 6.26E+03 | 6.26E+03 | 6.26E+03
Na-24 |8.86E+01 |8.86E+01 | 8.86E+01 | 8.86E+01 | 8.86E+01 | 8.86E+01 | 8.86E+01
P-32 |1.10E+07 | 6.84E+05 | 4.25E405| 0.00 0.00 0.00 |1.24E+06
Cr-51 0.00 0.00 | 9.32E-01 | 5.57E-01 | 2.05E-01 | 1.24E+00 | 2.34E+02
Mn-54 0.00 |9.72E+02|1.85E+02| 0.00 [2.89E+02| 0.00 |2.98E+03
Mn-56 0.00 |3.87E-02|6.86E-03| 000 |4.91E-02| 000 |[1.23E+00
Fe-55 |3.95E+01|2.73E+01|6.36E+00| 0.00 0.00 |1.52E+01 | 1.56E+01
Fe-59 |6.14E+01|1.44E+02|5.53E+01| 0.00 | 0.00 |4.03E+01|4.81E+02
Co58 | 000 |[3.00E+02|6.73E+02| 0.00 0.00 0.00 |6.09E+03
Co-60 0.00 |8.71E+02|1.92E+03| 0.00 0.00 0.00 | 1.64E+04
Ni-63 |3.11E+04 | 2.16E+03|1.04E+03| 0.00 0.00 0.00 | 4.50E+02
Ni-65 | 1.72E-01 | 2.23E-02 | 1.02E-02 | 0.00 0.00 0.00 | 5.66E-01
Cu-64 0.00 |2.37E+00|1.11E+00| 000 |5.97E+00| 000 |2.02E+02
Zn-65 |3.35E+03 |1.07E+04 |4.82E+03| 0.00 |7.13E+03|  0.00 |6.72E+03
Zn-69 | 1.14E-07 | 2.19E-07 | 1.52E-08 | 0.00 |1.42E-07| 0.00 | 3.28E-08
Br-83 0.00 0.00 |3.83E-02| 0.00 0.00 0.00 | 5.52E-02
Br-84 0.00 0.00 |1.22E-12| 0.00 0.00 0.00 | 9.61E-18
Br-85 0.00 0.00 0.00 0.00 000 | 000 | 0.0
Rb-86 | 0.00 |9.73E+04|4.53E+04| 0.00 000 | 0.00 [1.92E+04
Rb-88 0.00 |1.296-22 | 6.82E-23| 0.00 0.00 0.00 | 1.78E-33
Rb-89 0.00 |1.61E-26 | 1.14E-26| 0.00 0.00 0.00 | 0.00
Sr-89 |2.76E+03| 0.00 |7.93E+01| 0.00 0.00 0.00 | 4.43E+02
Sr-90 |6.90E+04| 0.00 |1.69E+04| 0.00 0.00 0.00 | 1.99E+03
Sr-91 [8.95E+00| 0.00 |3.62E-01| 0.00 0.00 0.00 |4.26E+01
Sr-92' | 422E-02| 0.00 |1.83E-03| 0.00 0.00 0.00 | 8.36E-01
Y-90 |4.44E-01| 0.00 |1.19E-02| 0.00 0.00 0.00 |4.71E+03
Y-91m |1.04E-11| 000 |4.01E-13| 0.00 0.00 | 0.00 | 3.04E-11
Y-91 |8.34E+00| 0.0 |223E-01| 0.00 0.00 0.00 |4.59E+03

All values are in (mrem-mL)/(h-uCi). They are calculated using equation (2.15), and data from
Table 2-5, Table 2-6, and Table 2-7. When "No Data" is shown for a radionuclide-organ

combination in Table 2-7, Axfactors in this table are presented as zero.
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Table 2-8 (contd)

Site-Related Ingestion Dose Factors, Ai;

Nuclide Bone Liver T.Body | Thyroid Kidney Lung GI-LLI
Y-92 4.60E-04 0.00 1.35E-05 0.00 0.00 - 0.00 8.06E+00
Y-93 3.09E-02 0.00 8.53E-04 0.00 0.00 0.00 9.80E+02
Zr-95 | 1.37E+01 | 4.39E+00 | 2.97E+00 0.00 6.88E+00|  0.00 1.39E+04
Zr-97 2.86E-01 5.76E-02. 2.63E-02 0.00 8.70E-02 | 0.00 1.78E+04
Nb-95 | 5.99E-01 | 3.33E-01 | 1.79E-01 0.00 3.29E-01 0.00 |2.02E+03
Mo-99 0.00 1.44E+03 | 2.75E+02 0.00 3.27E+03 0.00 3.35E+03
Tc-99m | 5.59E-04 | 1.58E-03 | 2.01E-02 0.00 2.40E-02 | 7.75E-04 | 9.36E-01
Tc-101 | 2.71E-33 | 3.91E-33 | 3.83E-32 0.00 7.03E-32 | 2.00E-33 0.00
Ru-103 |2.00E+00 0.00 8.62E-01 0.00 |7.64E+00 0.00 2.34E+02
Ru-105 | 4.00E-03 0.00 1.58E-03 000 5.17E-02 0.00 2.45E+00
- Ru-106 | 3.02E+01 0.00 3.83E+00 0.00 5.84E+01 0.00 1.96E+03
. Rh-105 | 1.83E+00 | 1.33E+00 | 8.72E-01 0.00 5.63E+00 0.00 2.11E+02 |
Ag-110m | 1.34E+02 | 1.24E+02 | 7.34E+01 0.00 |2.43E+02 0.00 5.05E+04
Sb-124 |6.65E+00 | 1.25E-01 | 2.63E+00 | 1.61E-02 0.00 |5.16E+00 | 1.88E+02
Sb-125 |5.33E+00 | 5.74E-02 | 1.07E+00 | 4.74E-03 | - 0.00 5.57E+02 | 4.71E+01
Te-125m | 2.54E+03 | 9.19E+02 | 3.40E+02 | 7.63E+02 | 1.03E+04  0.00 1.01E+04
Te-127m | 6.44E+03 | 2.30E+03 | 7.85E+02 | 1.65E+03 | 2.62E+04 0.00 2.16E+04
Te-127 | 1.78E+01 | 6.38E+00 | 3.85E+00 | 1.32E+01 | 7.24E+01 0.00 1.40E+03
Te-129m | 1.08E+04 | 4.02E+03 | 1.71E+03 | 3.71E+03 | 4.50E+04 0.00 5.43E+04
Te-129 | 1.78E-05 | 6.68E-06 | 4.33E-06 | 1.36E-05 | 7.47E-05 0.00 1.34E-05
Te-131m | 9.51E+02 | 4.65E+02 | 3.88E+02 | 7.37E+02 | 4.71E+03 - 0.00 4.62E+04
Te-131 | 8.64E-17 | 3.61E-17 | 2.73E-17 | 7.10E-17 | 3.78E-16 0.00 1.22E-17
Te-132 | 1.95E+03 | 1.26E+03 | 1.18E+03 | 1.39E+03 | 1.22E+04 0.00 5.97E+04
I-130 | 2.03E+01 | 5.98E+01 | 2.36E+01 | 5.06E+03 | 9.32E+01 0.00 |5.14E+01 |
[-131 3.93E+02 | 5.62E+02 | 3.22E+02 | 1.84E+05 | 9.63E+02 0.00 1.48E+02
1-132 1.51E-02 | 4.04E-02 | 1.41E-02.| 1.41E+00 | 6.43E-02 0.00 7.59E-03
-133 [ 6.57E+01 | 1.14E+02 | 3.48E+01 | 1.68E+04 | 1.99E+02 0.00 1.03E+02
1-134 6.26E-08 | 1.70E-07 | 6.09E-08 | 2.95E-06 | 2.71E-07 0.00 1.48E-10
I-135 |[3.68E+00 | 9.64E+00 | 3.56E+00 | 6.36E+02 | 1.55E+01 0.00 1.09E+01

All values are in (mrem-mL)/(h-uCi). They are calculated using equation (2.15), and data from
Table 2-5, Table 2-6, and Table 2-7. When "No Data" is shown for a radionuclide-organ
combination in Table 2-7, A, factors in this table are presented as zero.
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Nuclide Bone Liver T.Body | Thyroid Kidney Lung GI-LLI
Cs-134 | 8.63E+04 | 2.05E+05 | 1.68E+05 0.00 6.64E+04 | 2.21E+04 | 3.59E+03 |
Cs-136 | 8.58E+03 | 3.39E+04 | 2.44E+04 0.00 | 1.88E+04 | 2.58E+03 | 3.85E+03
Cs-137 |[1.11E+05 | 1.51E+05 | 9.91E+04 0.00 5.14E+04'| 1.71E+04 | 2.93E+03
Cs-138 | 2.64E-12 | 5.22E-12 | 2.59E-12 0.00 3.84E-12 | 3.79E-13 | 2.23E-17
Ba-139 | 7.05E-06 | 5.03E-09 | 2.07E-07 0.00 4.70E-09 | 2.85E-09 | 1.25E-05
Ba-140 |2.30E+02 | 2.89E-01-| 1.51E+01 0.00 9.83E-02 | 1.66E-01 | 4.74E+02
Ba-141 | 1.06E-24 | 8.00E-28 | 3.57E-26 0.00 7.44E-28 4.54E-28 | 4.99E-34 |
Ba-142 0.00 0.00 0.00 0.00 0.00 0.00 0.00
La-140 | 9.89E-02 | 4.99E-02 | 1.32E-02 0.00 0.00 0.00 3.66E+03
La-142 | 2.19E-07 | 9.96E-08 | 2.48E-08 0.00 0.00 0.00 7.27E-04
Ce-141 | 1.84E+00|1.25E+00| 1.41E-01 0.00 5.79E-01 0.00 4.76E+03
Ce-143 | 2.00E-01 | 1.48E+02| 1.64E-02 0.00 6.52E-02 0.00 5.54E+03
Ce-144 |[9.79E+01 | 4.09E+01 | 5.26E+00 0.00 |2.43E+01 0.00 3.31E+04
Pr-143 | 5.23E-01 | 2.10E-01 | 2.59E-02 0.00 1.21E-01 0.00 2.29E+03
Pr-144 | 1.48E-28 | 6.14E-29 | 7.51E-30 0.00 3.46E-29 0.00 2.13E-35
- Nd-147 | 6.50E-01 | 7.52E-01 | 4.50E-02 0.00 4.39E-01 0.00 3.61E+03
W-187 | 1.47E+02 | 1.23E+02 4.30E+01 0.00 '0.00 | -0.00 4.03E+04
Np-239 2.12E-02 | 2.09E-03 | 1.15E-03 |  0.00 6.51E-03 0.00 4.28E+02

All values are in (mrem-mL)/(h-uCi). They are calculated using equation (2.15), and data from
Table 2-5, Table 2-6, and Table 2-7. When "No Data" is shown for a radionuclide-organ

combination in Table 2-7, A, factors in this table are presented as zero.
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2.5 LIQUID EFFLUENT DOSE PROJECTIONS

251 Thirty-One Day Dose Projections

In order to meet the requirements for operation of the LIQUID RADWASTE TREATMENT
SYSTEM (see Section 2.1.4), dose projections must be made at least once each 31 days; this
applies during periods in which a discharge to UNRESTRICTED AREAS of liquid effluents
containing radioactive materials occurs or is expected.

Projected 31-day doses to individuals due to liquid effluents may be determined as follows:

D :(&j x31+D, o (2.18)

mp t
where:

Dyp = - theprojected dose to the total body or organ 7, for the next 31 days of I|qU|d
releases.

"D = the cumulative dose to the total body or organ 1, for liquid releases that
have occurred in the elapsed portion of the current quarter, plus the release
under consideration.

t =  the number of whole or partial days elapsed into the current quarter,
including the time to the end of the release under consideration (even if the
release continues into the next quarter).

Dia . = the anticipated dose contribution to the total body or any organ 1, due to
S any planned activities during the next 31-day period, if those activities will
result in liquid releases that are in addition to routine liquid effluents. If only
routine liquid effluents are antwupated D5 may be set to zero.

- 252  Dose Projections for Specific Releases “

Dose projections may be performed for a particular release by performing a pre-release dose
calculation assuming that the planned release will proceed as anticipated. For individual dose
projections due to liquid releases, follow the methodology of Section 2.4, using sample analysis
- results for the source to be released, and parameter values expected to exist during the release
" period.
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2.6 DEFINITIONS OF LIQUID EFFLUENT TERMS

The following symbolic terms are used in the presentatlon of liquid effluent calculations in the
sub-sections above.

Term

Ao =

ADF =

AFp =

Biv =

BF; =

Ca =

CecL =

Ct =

Ci =

Definition

the adjustment factor used in balCuIating the effluent 'm_onitor

setpoint for liquid release pathway p: the ratio of the assured
dilution to the required dilution [unitless].

the assured dilution factor for a planned release [unitless].

the dilution allocation factor for liquid release pathway p [umtless]

the site-related adult ingestion dose commitment factor, for the
total body or for any organ 1, due to identified radionuclide i
[(mrem-mL)/(h-uCi)]. The values of A;; are listed in Table 2 8.

“the crop to soil concentration factor apphcable to radionuclide i,

[(pCi’kg garden vegetation)/(pCi/kg soil)].

the bioaccumulation factor for radiohuclide i for freshwater fish
[(pCilkg)/(pCi/L)]. . Values are listed in Table 2-6.

the setpoint of the radioactivity monitor measuring the
concentration of radioactivity in the effluent line, prior to dilution
and subsequent release [ Ci/mL].

the calculated effluent radioactivity monitor setpoint for liquid
release pathway p [uCi/mL].

the gross concentration of alpha emitters in the liquid waste as
measured in the applicable composite sample [uCi/mL].

the Effluent Concentration Limit stated in 10 CFR 20, Appendlx B,
Table 2, Column 2 [pCl/mL]

the concentration of Fe-55 in the liquid waste as measured in the
applicable composite sample [uCi/mL].

the concentration of gamma emitter g in the liquid waste as
measured by gamma ray spectroscopy performed on the
applicable pre-release waste sample [nCi/mL].

the measured concentration of radionuclide i in a sample of liquid
effluent [uCi/mL].

the average concentration of radionuclide i in undiluted liquid
effluent during time period 1 [uCi/mL].

Section of
Initial Use

2322
2322
2322

2.4.1

- 243

242

2.3.2.1
2322
2.32.2
2.32.1

2322

2322
2322

241
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CFy =

DW =

DFr =

ECL; =

fi =

Definition
the measured concentration of radionuclide i in release pathway r
that is contributing to radioactivity in the dilution stream [uCi/mL].

the concentration of strontium radioisotope s (Sr-89 or Sr-90) in
the liquid waste as measured in the applicable composite sample
[uCi/mL]. ,

the concentration of H-3 in the liquid waste as measured in the
applicable composite sample [uCi/mL].

the concentration factor for radionuclide i in irrigated garden
vegetation [(pCi/kg)/(pCi/L)].

the dilution factor from the near field of the discharge structure to
the potable water intake location [unitless].

the cumulative dose commitment to the total body or to any
organ T, due to radioactivity in liquid effluents released during a
given time period [mrem].

the anticipated dose contribution to the total body or any organ T,

due to any planned activities during the next 31-day period [mrem].

the cumulative dose to the total body or organ =, for liquid releases
that have occurred in the elapsed portion of the current quarter,
plus the release under consideration [mrem].

the projected dose to the total body or organ 1, for the next
31 days of liquid releases [mrem].

the dose conversion factor for radionuclide i for adults, in organ 1t
[mrem/pCi]. Values are listed in Table 2-7.

the liquid Effluent Concentration Limit for radionuclide i from
10 CFR Part 20, Appendix B, Table 2, Column 2 [uCi/mL].

the effluent flowrate at the location of the radioactivity monitor
[gpm].

the anticipated actual discharge flowrate for a planned release
from liquid release pathway p [gpm].

the fraction of the year that garden vegetation is irrigated [unitless].

the maximum permissible effluent discharge flowrate for release
pathway p [gpm)].

the effluent discharge flowrate of release pathway r [gpm].

Section of
Initial Use

2322

2322
2322
242

242

2.4.1

2.5.1

2.5.1

251

2.4‘.2
2322

2.3.21

2322

243

2322
2322
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" RDF

RDF,

RDFny

SF

Definition

the average undiluted liquid waste flowrate actuaIIy observed
during the period of a liquid release [gpm).

the dilution stream flowrate which can be assured prior to the
release point to the UNRESTRICTED AREA [gpm].

the entire assured dilution flowrate for the plant site during the

. release period [gpm].

the dilution flowrate allocated to release pathway p [gpm].

the near-field average dilution factor in the receiving water of the

UNRESTRICTED AREA [unitless].

the average dilution stream flowrate actually observed during the
period of a liquid release [gpm].

the average irrigation rate during the growing season [L/(m?h)].

the water content of leafy garden vegetation edible parts [L/kg].

the additional river dilution factor from the near field of the
discharge structure for the plant site to the point of irrigation water
usage [unitless].

the effective surface density of soil [kg/m?).

the fraction of irrigation-deposited activity retained on the edible
portions of leafy garden vegetation.

the required dilution factor: the minimum ratio by which liquid
effluent must be diluted before reaching the UNRESTRICTED
AREA, in order to ensure that the limits of Section 2 1.2 are not
exceeded [un|t|ess]

the RDF for a liquid release due only to its concentration of
gamma-emitting radionuclides [unitless).

the RDF for a liquid release due only to its concentration of
non-gamma-emitting radionuclides [unitless].

the safety factor selected to combensate for statistical fluctuations
and errors of measurement [unitless].

the number of whole or partial days elapsed into the current
quarter, including the time to the end of the release under
consideration. -

the period of long-term buildup of -activity in sail [h].

Section of -
Initial Use

241
2.3.2.1

23.2.2
2322

241

241
243

243

2.43
243

2.4.3

2322

23.2.2
2322
23.2.2

2.5.1

243
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TF

Ut
Uy

Uw

Definition

the period of leafy garden vegetation exposure during the growmg
season [h].

the transit fime from release to receptor for fish consumption [h].

" the time between harvest of garden vegetation and human
.consumption [h].

the transit time from release to receptor for potable water

consumption [h]. _ _ -

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 [unitless]; the
tolerance factor must not exceed a value of 10.

the adult rate of fish consumption [kg/y].
the adult consumption rate for irrigated garden vegetation [kg/y].

the adult drinking water consumption rate applicable to the plant
site [L/y].

the areal density (agncultural productivity) of leafy garden
vegetation [kg/m?]. -

the applicable dilution factor for the receiving water body, in the
near field of the discharge structure, during the period of
radioactivity release [unitless].

the length of time period |, over which C; and F, are averaged for
liquid releases [h].

the effective removal rate for activity deposited on crop leaves

[h].

the decay constant for radionuclide i [nh™"].

the rate constant for removal of actlwty from’ plant leaves by
weathering [h™"].

HNP ODCM

Section of
Initial Use

243

242

2.4.3

242

2.3.2.1
242

242

24.2

2.4.3

241
2.4.1

243

24.2

243
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CHAPTER 3

GASEOQOUS EFFLUENTS

3.1 LIMITS OF OPERATION

The following Limits of Operation implement requirements éstablished by Technical |
Specifications Section 5.0. Terms printed in all capital letters are defined in Chapter 10.

3.1.1 Gaseous Effluent Monitoring Instrumentation Control

.In accordance with Technical Specification 5.5.4., the radioactive gaseous effluent monitoring
instrumentation channels shown in Table 3-1 shall be OPERABLE with their alarm/trip setpoints -
set to ensure that the limits of Section 3.1.2.a are not exceeded. The alarm/trip setpomts of
these channels shall be determined in accordance with Section 3.3.

3111  Applicability
These limits apply as shown in Table 3-1.
3.1.1.2 Actions

With a radioactive gaseous effluent monitoring instrumentation channel alarm/trip setpoint less
conservative than required by the above control, immediately suspend the release of radioactive
gaseous effluents monitored by the affected channel, declare the channel inoperable, or restore
the setpoint to a value that will ensure that the limits of Section 3.1.2.a are met.

With less than the minimum number of radioactive gaseous effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 3-1. NOTE: One instrument channel .
may be inoperable for up to 6 hours to perform required surveillances prior to entering other
applicable ACTIONS. Otherwise, restore the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in the next Radioactive Effluent Release Report, per
Technical Specification 5.6.3, why this inoperability was not corrected in a timely manner.

~ Entry into an Operational Mode or other-specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

3.1.1.3 Surveillance Requirements

Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated .
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and CHANNEL FUNCTIONAL TEST operatlons at the frequencies shown in
Table 3-2.
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3114 . Basis

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
-applicable, the releases of radioactive materials in gaseous effluents during actual or potential
releases of gaseous effluents. The Alarm/Trip Setpoints for these instruments shall be
calculated and adjusted in accordance with the methodology and parameters in Section 3.3 to
ensure that the alarm/trip will occur prior to exceeding the limits of Section 3.1.2.a. 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.
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Table 3-1 Radioactive Gaseous Effluent Monitoring Instrumentation

Minimum
_ Channels
Instrument OPERABLE | Applicability ACTION
1. Reactor Building Vent Stack Monitoring System (Each Unit)
a. Noble Gas Activity Monitor® 1 (a) 105
b. lodine Sampler Cartridge 1 (a) 107
c. Particulate Sampler Filter 1 - (a) 107
d. Effluent System Flowrate Measurement 1 (a) 104
Device
e. Sampler Flowrate Measurement Device 1 (a) 104

2. Recombiner Building Ventilation Monitoring System

a. Noble Gas Activity Monitor® 1 (a) 105
b. lodine Sampler Cartridge 1 (a) 107
c. Particulate Sampler Filter 1 (a) 107
d. Effluent System Flowrate Measurement 1 (a) " 104
Device
e. Sampler Flowrate Monitor 1 (a) 104
3. Main Stack Monitoring System
a. Noble Gas Activity Monitor® 1 (@ 105
b. lodine Sampler Cartridge 1 (a) 107
c. Particulate Sampler Filter - 1 @@ . 107
d. Effluent System Flowrate Measurement 1 (a) . 104
Device
e. Sampler Flowrate Measurement Device 1 (@) 104
4. Condenser Offgas Pretreatment Monitor (Each Unit) ‘
a. Noble Gas Activity Monitor : 1 : (b) - 108

a. During radioactive releases via this pathway.
b. During operation of the main condenser air ejector.

c. Monitor must be capable of responding to a MINIMUM DETECTABLE
CONCENTRATION of 1 x 10‘4 uCi/mL.
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Table 3-1 (contd) Notation for Table 3-1.

ACTION 104 - With the number of channels OPERABLE less than required by the Minimum

Channels OPERABLE requirement, effluent releases via this pathway may continue
provided the flowrate is estimated at least once per 4 hours. If the number of channels
OPERABLE remains less than required by the minimum channels OPERABLE
requirement for over 30 days, an explanation of the circumstances shall be included in the
next Radioactive Effluent Release Report.

ACTION 105 - 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 taken daily and these samples are analyzed for gross activity
within 24 hours. With the number of main stack monitoring system channels OPERABLE
less than required by the minimum channels OPERABLE requirement, immediately
suspend drywell purge. If the number of channels OPERABLE remains less than required
by the minimum channels OPERABLE requirement for over 30 days, an explanation of the
circumstances shall be included in the next Radioactive Effluent Release Report.

ACTION 107 - With the number of channels OPERABLE less than required by the Minimum

Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided samples are continuously collected with auxiliary equipment for periods on the
order of 7 days and analyzed within 48 hours after the end of the sampling period. If the
number of channels OPERABLE remains less than required by the minimum channels
OPERABLE requirement for over 30 days, an explanation of the circumstances shall be
included in the next Radioactive Effluent Release Report.

ACTION 108 - With the number of channels OPERABLE less than required by the Minimum

Channels OPERABLE reqwrement effluent releases via this pathway may continue
provided:

a. The offgas treatment system is not bypassed; and

b. The offgas post- -treatment monitor (D11-K615) or the main stack monitor (D11-K600)
- is OPERABLE; and

c.  Perform Technical Specification SR 3.7.6.1 every 4 hours.
- Otherwise, enter Condition "A" of Technical Specification LCO 3.7.6.:
If the number of channels OPERABLE' remains less than required by the minimum

channels OPERABLE requirement for over 30 days, an explanation of the circumstances
shall be included in the next Radioactive Effluent Release Report.
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Table 3-2 Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance
Requirements

: CHANNEL
CHANNEL | SOURCE CHANNEL FUNCTIONAL
INSTRUMENT CHECK CHECK | CALIBRATION TEST
1. Reactor Building Vent Stack Monitoring System (Each Unit)
a. Noble Gas Activity Monitor | | D? M R Q°
" b. lodine Sampler Cartridge wad NA NA NA
c. Particulate Sampler Filter wad NA NA NA
d. Effluent System Flowrate - D? NA _ R Q
Measuring Device '
e. Sampler Flowrate D? NA R ‘ Q
Measuring Device \
2. Recombiner Building Ventilation Monitoring System ‘
a. Noble Gas Activity Monitor D? M "R Q°
b. lodine Sampler Cartridge wead NA NA NA -
c. Particulate Sampler Filter wad NA NA NA
d. Effluent System Flowrate D? NA R Q
Measuring Device
e. Sampler Flowrate D# NA R Q
Measuring Device
3. Main Stack Monitoring System
a. Noble Gas Activity Monitor D® M R Q°
b. lodine Sampler Cartridge wad NA NA NA
c. Particulate Sampler Filter wad NA NA NA
d. Effluent Flowrate Monitor D® NA R Q
e. Sampler Flowrate Monitor D? NA R Q
4. Condenser Offgas Pretreatment Monitor (Each Unit)
a. Noble Gas Activity Monitor D | M R Q°

a.  Requirement applies during releases via this pathway.
b.  Requirement applies during operation of the main condenser air ejector.
c. _ In addition to the basic functions of a CHANNEL FUNCTIONAL TEST (Section 10.2), the

CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

(1) Instrument indicates measured levels above the alarm/trip setpoint.
- {2) Circuit failure occurs. :
(3) Instrument indicates a downscale failure.
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d. The CHANNEL CHECK shall consist of verifying sampler flow and the presence of the
collection device (i.e., particulate filter or charcoal cartridge, etc.) at the weekly changeout.

3.1.2 Gaseous Effluent Dose Rate Control

In accordance with Technical Specifications 5.5.4.c and 5.5.4.g, the licensee shall conduct
operations so that the dose rates due to radioactive materials released in gaseous effluents
from the site to areas at and beyond the SITE BOUNDARY (see Figure 10-1) are limited as
follows:

a. For noble gases: Less than or equal to a dose rate of 500 mrém/y to the total body and
less than or equal to a dose rate of 3000 mrem/y to the skin, and

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

3.1.2.1 . Applicability
This limit applies at all times.
3122  Actons

With a dose rate due to radioactive material released in gaseous effluents exceeding the limit
stated in Section 3.1.2, immediately decrease the release rate to within the stated limit.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

3.1.2.3 Surveillance Requirements,

- The dose rates due to radioactive materials in areas at or beyond the SITE BOUNDARY due to
releases of gaseous effluents shall be determined to be within the above limits, in accordance
with the methods and procedures in Section 3.4.1, by obtaining representative samples and
performing analyses in accordance with the sampling and analysis program specified in
Table 3-3.

3.1.24 Basis

This control is provided to ensure that gaseous effluent dose rates will be maintained within the
limits that historically have provided reasonable assurance that radioactive material discharged
in gaseous effluents will not result in a dose to a MEMBER OF THE PUBLIC in an
UNRESTRICTED AREA, either within or outside the SITE BOUNDARY, exceeding the limits
specified in Appendix | of 10 CFR Part 50, while allowing operational flexibility for effluent
releases. For MEMBERS OF THE PUBLIC who may at times be within the SITE BOUNDARY,

- the occupancy of the MEMBER OF THE PUBLIC will be sufficiently low to compensate for any
increase in the atmospheric diffusion factor above that for the SITE BOUNDARY.
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The dose rate limit for lodine-131, lodine-133, tritium, and radionuclides in particulate form with
half-lives greater than 8 days specifically applies to dose rates to a child via the inhalation
pathway.

This control applies to the release of gaseous effluents from all reactors at the site.
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Table 3-3

Radioactive Gaseous Waste Sampling and Analysis Program

Sampling and Analysis Requirements?®

MINIMUM
: DETECTABLE
Minimum Type of CONCENTRATION
Gaseous Release | = Sampling Analysis Activity (MDC)
Type FREQUENCY | FREQUENCY . Analysis (uCi/mL)
M NV PRINCIPAL' 1E-4
Grab Sample GAMMA
EMITTERS
H-3 1E-6
Environmental CONT'NUOUSe .Wd -131 1 E'12
Release Points ’ Charcoal or
Silver Zeolite I-133 1E-10
1. Main Stack Sample
CONTINUOUS® we PRINCIPAL 1 E-11
2. Reactor | Particulate GAMMA
Building Vent Sample EMITTERS
(Each Unit)
CONTINUOUS® M Gross Alpha 1 E-11
3. Recombiner COMPOSITE
Building Vent® Particulate
Sample
CONTINUOUS® | Q Sr-89, Sr-90 1 E-11
COMPOSITE :
Particulate 4
Sample

a. Terms printed in all capital letters are defined in‘Chapter 10. When unusual
circumstances result in a MINIMUM DETECTABLE CONCENTRATION higher than
required, the reasons shall be documented in the next Radioactive Effluent Release

Report.

b.  The Recombiner Building Vent serves Unit 1. Sample analysis results and associated
source terms must be assigned to Unit 1 for the purpose of release accountability and
dose calculations.

c. Sampling and analyses for PRINCIPAL GAMMA EMITTERS shall also be performed
following shutdown, startup, or a THERMAL POWER change exceeding 15% of the
RATED THERMAL POWER within a one-hour period. The more frequent sampling and
analysis requirement applies only if analysis shows that the DOSE EQUIVALENT I-131
concentration in the primary coolant and the Main Stack Noble Gas Activity Monitor
reading have both increased by a factor of 3. ' '
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Table 3-3 (contd)  Notation for Table 3-3

d.

Sampling shall be performed weekly, and analyses completed within 48 hours of changing
(or after removal from sampler). Sampling shall also be performed once per 24 hours for 7
days following each shutdown, startup, or a THERMAL POWER change exceeding 15% of
the RATED THERMAL POWER within a one-hour period, with analyses completed within
48 hours of changing. When samples collected for 24 hours are analyzed, the
corresponding MINIMUM DETECTABLE CONCENTRATIONs may be increased by a
factor of 10. The more frequent sampling and analysis requirement applies only if analysis

“shows that the DOSE EQUIVALENT 1-131 concentration in the primary coolant and the

Main Stack Noble Gas Activity Monitor reading have both increased by a factor of 3.

The ratio of the sample flowrate to the sampled stream flowrate shall be known for the
time period covered by each dose or dose rate calculation made in accordance with
controls specified in Sectlons 3.1.2, 3.1.3, and 3.1.4.
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3.1.3 Gaseous Effluent Air Dose Control

In accordance with Technical Specifications 5.5.4.e and 5.5.4.h, the air dose due to noble gases
released in gaseous effluents, from each reactor unit, to areas at and beyond the SITE
BOUNDARY (see Figure 10-1) shall be limited to the following:

a. During any calendar quarter: Less than or equal 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 equal to 20 mrad for beta radiation.

3.1.3.1 Applicability
This limit applies at all times.
3.1.3.2 Actions

With the calculated air dose from radioactive noble gases in gaseous effluents exceeding any of
the above limits, prepare and submit to the Nuclear Regulatory Commission within 30 days a
Special Report which identifies the cause(s) for exceeding the limit(s); defines the corrective
actions that have been taken to reduce the releases; and defines the proposed corrective
actions to be taken to assure that subsequent releases of radioactive noble gases in gaseous
effluents will be in compliance with the limits of Section 3.1.3.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

3.1.3.3 Surveillance Requiremehts

Cumulative air dose contributions from noble gas radionuclides released in gaseous effluents
from each unit to areas at and beyond the SITE BOUNDARY, for the current calendar quarter
and current calendar year, shall be determined in accordance with Section 3.4.2 at least once
per 31 days. :
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3.1 3.4 Basis

This control is provided to implement the requirements of Sections 11.B, Ill.A and IV.A of
Appendix |, 10 CFR Part 50. Section 3.1.3 implements the guides set forth in Section II.B of
Appendix I. The ACTION statements in Section 3.1.3.2 provide the required operating flexibility
and at the same time implement the guides set forth in Section IV.A of Appendix |, assuring that
- the releases of radioactive material in gaseous effluents to UNRESTRICTED AREAS will be
kept "as low as is reasonably achievable." The Surveillance requirements in Section 3.1.3.3
implement the requirements in Section Ill.A of Appendix |, which require 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 dose calculations established in Section 3.4.2
for calculating the doses due to the actual releases of noble gases in gaseous effluents are

" consistent with the methodology provided in Regulatory Guide 1.109 (Reference 3), and
Regulatory Guide 1.111 (Reference 5). The equations in Section 3.4.2 provided for determining
the air doses at the SITE BOUNDARY are based upon the historical annual average
atmospheric conditions.

3.1.4 Control on Gaseous Effluent Dose to a MEMBER OF THE PUBLIC

In accordance with Technical Specifications 5.5.4.e and 5.5.4.i, the dose to a MEMBER OF
THE PUBLIC from 1-131, 1-133, 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 Figure 10-1) shall be limited to the following:

a. During any calendar quarter: < 7.5 mrem to_any organ, and
b. During any calendar year: < 15 mrem to any organ.
3.1.41 Applicability
This limit applies at all times.
3.1.4.2 Actions

With the calculated dose from the release of I-131, 1-133, tritium, or radionuclides in particulate
form with-half-lives greater than 8 days, in gaseous effluents exceeding any of the above limits,
prepare and submit to the Nuclear Regulatory Commission within 30 days a Special Report
which identifies the cause(s) for exceeding the limit; defines the corrective actions that have
been taken to reduce the releases of radioiodines and radionuclides in particulate form with half-
lives greater than 8 days in gaseous effluents; and defines proposed corrective actions to
assure that subsequent releases will be in compliance with the limits stated in Section 3.1.4.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met. .

-~
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3.1.4.3 Surveillance Requirements \
Cumulative organ dose contributions to a MEMBER OF THE PUBLIC from I-131, =133, tritium,
and radionuclides in particulate form with half-lives greater than 8 days released in gaseous -
effluents from each unit to areas at and beyond the SITE BOUNDARY, for the current calendar
quarter and current calendar year, shall be determined in accordance with Section 3.4.3 at least
once per 31 days.

3.1.4.4 Basis

This control is provided to implement the requirements of Section II.C, 1ll.A and IV.A of
Appendix |, 10 CFR Part 50. The limits stated in Section 3.1.4 are the guides set forth in

- Section 11.C of Appendix |. The ACTION statements in Section 3.1.4.2 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 materials in gaseous effluents to
UNRESTRICTED AREAS will be kept "as low as is reasonably achievable." The calculational
methods specified in the Surveillance Requirements of Section 3.1.4.3 implement the
requirements in Section lil.A of Appendix | 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 calculational methods in Section 3.4.3 for calculating the doses due to the
actual releases of the subject materials are consistent with the methodology provided in
Regulatory Guide 1.109 (Reference 3), and Regulatory Guide 1.111 (Reference 5). These
equations provide for determining the actual doses based upon the historical annual average
atmospheric conditions. The release specifications for radioiodines, radioactive materials in
particulate form and radionuclides other than noble gases are dependent on the existing
radionuclide pathways to man, in the areas at and beyond the SITE BOUNDARY. The
pathways which were examined in the development of these calculations were: 1) individual
inhalation of airborne radionuclides, 2) deposition of radionuclides onto green leafy garden
vegetation with subsequent consumption by man, 3) deposition onto grassy areas where milk
animals and meat producing animals graze with consumption of the milk and meat by man, and
4) deposition on the ground with subsequent exposure of man.

3.1.5 GASEOUS RADWASTE TREATMENT SYSTEM Control

In accordance with Technical SpecifiCatidn 5.5.4.f.,, the GASEOUS RADWASTE TREATMENT
SYSTEM as described in Section 3.2 shall be in operation. \

3.1.5.1 Applicability
‘Whenever the main condenser air ejector is in operation.

3.1.5.2 ~Actions
With gaseous radwaste from the main condenser air ejector system being discharged without
treatment for more than 7 days, prepare and submit to the Nuclear Regulatory Commission

within 30 days a Special Report which includes the following information:

a. Identification of the inoperable equipment or subsystem and the reason for
inoperability, ' :
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b.  Action(s) taken to restore the inoperable equipment to OPERABLE status, and
c. Summary description of action(s) taken to prevent a recurrence..

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

3.1.5.3 Surveillance Requirements

The GASEOUS RADWASTE TREATMENT SYSTEM shall be demonstrated to be OPERABLE
by administrative controls which ensure that the offgas treatment system is not bypassed.

3.1.56.4  Basis

The OPERABILITY of the GASEOUS RADWASTE TREATMENT SYSTEM ensures that the
system will be available for use whenever gaseous effluents require treatment prior to release to
the environment. The requirement that the appropriate portions of this system be used, when
specified, provides reasonable assurance that the releases of radioactive materials in gaseous
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 objectives given in Section 11.D of Appendix | to 10 CFR Part 50. The
specified limits governing the use of appropriate portions of the system were specified as a
suitable fraction of the dose design objectives set forth in Section I1.B and I1.C of Appendix |,

10 CFR Part 50, for gaseous effluents.

This control applies to the release of radioactive materials in gaseous effluents from each unit at
the site. For units with shared radwaste systems, the gaseous effluents from the shared system
are proportioned among the units shanng that system.

3.1.6 MAJOR CHANGES TO GASEQOUS RADIOACTIVE WASTE TREATMENT
SYSTEM

Licensee initiated MAJOR CHANGES TO GASEOUS RADIOACTIVE WASTE TREATMENT
SYSTEMS:

a. Shall be reported to the Nuclear Regulatory Commission in the Radioactive
- Effluent Release Report for the period in which the change was implemented, in
accordance with Section 7.2.2.7. :

b.  Shall become effective upon review by the Plant Review Board and approval by
the Vice President-Plant (VPP).
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3.2 GASEOUS RADWASTE TREATMENT SYSTEM

At Plant Hatch, there are four points where radioactivity normally is released to the atmosphere
in gaseous discharges. These four release pathways are: the Unit 1 and Unit 2 reactor building
vent stacks; the Unit 1 recombiner building vent; and the main stack, which serves both units.
In addition, releases may be made from any of the building exhaust augmented ventilation
systems that have been included in Table 3-1, Table 3-2, and Table 3-3.

The main stack serves as the discharge point from the followmg release sources from each unlt
e Mechanical vacuum pumps;

o AOffgas‘treatment system (see Figure 3-1);.
¢ Gland seal_exhatjst; and
e Standby gas treatment systeh (through which drywell purges are discharged).
In addition, the waste gas treatment building ventilation also discharges through the maih stack.

Each reactor building vent stack serves as the discharge pomt for the following release sources
of its respective unit:

¢ Reactor building;

¢ Refueling floor ventilation;

e Turbine building; and

~» Radwaste building.

The Unit 1 recombiner building vent discharges directly to the atmosphere.
Releases from all of the above discharge points except the main stack are considered to be
ground-level releases; releases from the main stack are considered to be elevated releases.
Chapter 8 discusses the calculation of atmospheric dispersion parameters using the ground-

level and elevated models. All release pathways are considered to be CONTINUOUS (as
opposed to BATCH) in nature.
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3.3 GASEOUS EFFLUENT MONITOR SETPOINTS

3.3.1 General Provisions Regarding Noble Gas Monitor Setboints

Noble gas radioactivity monitor setpoints calculated in accordance with the methodology
presented in this section are intended to ensure that the limits of Section 3.1.2.a are not
exceeded. They will be regarded as upper bounds for the actual high alarm setpoints. That is,
a lower 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 given pathway, or if there is no detectable activity in the gaseous
stream being evaluated for release, the setpoint should be established as close to background
as practical to prevent spurious alarms, and yet alarm should a-significant inadvertent release
occur.

As established in Section 3.1.1, gaseous effluent monitor setpoints are required only for the
noble gas monitors on the release streams listed above. However, Section 3.3.6 discusses
setpoint methodologies for particulate and iodine monitors on an information-only basis.

Note: Section 3.3.3 is included for section numbering compatibility with the ODCMs of the
other Southern Company nuclear power plants. This section is not required by the
existing release source and discharge point configuration of Plant Hatch.
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Table 3-4 Applicability of Gaseous Monitor Setpoint Methodologies

Final Release Pathways with no Monitored Source Streams

Setpoint Method: Section 3.3.2
Release Type: CONTINUOUS
‘Main Stack
Release Elevation: Elevated -
Monitor: D11-K600 A and B.
Flowrate: 20,000 cfm (9.44 E+06 mL/s) [without SBGT in operation]
Maximum Flowrate: 36,000 cfm (1.70 E+07 mL/s) [with all four trains of SBGT
A operation at 4000 cfm per
train]
Unit 1 or Unit 2 Reactor Building Vent
Release Elevation: Ground-level
Monitor: D11-K619 Aand B/ 2D11-K636 A and B
Maximum Flowrate: 300,000 cfm (1.42 E+08 mL/s)
Unit 1 Recombiner Building Vent
Release Elevation: Ground-level
Monitor: D11-R763A and B

Maximum Flowrate: 500 cfm (2.36 E+05 mL/s)

Building Exhaust Augmented Ventilation
The systems in this category are not currently vented to the atmosphere.

Final Release Pathways with One or More Monitored Source Streams

Plant Hatch currently has no release pathways in this category.

(X/Q).» Values for Use in Setpoint Calculations
Ground-Level Releases: . 8.37 x 10° s/m® [ENE Sector] .

Elevated Releases:” 4.10 x 10° s/m® [ENE Sector]
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3.3.2 Setpoint for the Final Noble Gas Monitor on Each Releaée Pathway

3.3.2.1

Overview of Method

Gaseous effluent radioactivity monitors are intended to alarm prior to exceeding the limits of Section
3.1.2.a. Therefore, their alarm setpoints are established to ensure compliance with the following

equation:

where:

-AG

SF

Rk

AG-SF-X R

AG-SF-X - Rk @.1)

c=the lesser of {

the setpoint, in uCi/mL, of the radioactivity monitor measuring the
concentration of radioactivity in the effluent line prior to release. The
setpoint represents a concentration which, if exceeded, could result in
dose rates exceeding the limits of Section 3.1.2.a at or beyond the

'SITE BOUNDARY.

an.administrative allocation factor applied to divide the release limit
among all the gaseous release pathways at the site.

the safety factor selected to compensate for statistical ﬂuctuations and .
errors of measurement. :

the noble gas concentration for the release under consideration.

the ratio of the dose rate limit for the total body, 500 mrem/y, to the

dose rate to the total body for the condltlons of the release under
consideration.

the ratio of the dose rate limit for the skin, 3000 mrem/y, to the dose
rate to the skin for the conditions of the release under consideration.

Equation (3.1) shows the relationships of the critical parameters that determine the setpoint. _
However, in order to apply the methodology presented in the equation to a mixture of noble gas
radionuclides, radionuclide-specific concentrations and dose factors must be taken into account
under conditions of maximum flowrate for the release point and-annual average meteorology.

The basic setpoint method presented below is applicable to the radioactivity monitor nearest the
point of release for the release pathway. For monitors measuring the radioactivity in source
streams that merge with other streams prior to subsequent monitoring and release, the
modifications presented in Section 3.3.3 must be applied. '
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Step 1:

Step 2:

where:

3.3.22 Setpoint Calculation Steps

Determine the concentration, X;,, of each noble gas radionuclide i in the gaseous
stream v being considered for release, in accordance with the sampling and analysis
requirements of Section 3.1.2. Then sum these concentrations to determine the total

noble gas concentration, Y. x;y .
: i

Determine R,, the ratio of the dose rate limit for the total body, 500 mrem/y, to the _
total body dose rate due to noble gases detected in the release under consideration,
as follows,

a. for release pathways for which the release elevation is ground-level:
R, = 200 (3.2
(X0),, k-0
1
500
R =——— (3.3)
toxlveol |
i

b. for release pathways for which the release elevation is elevathed:

500 = the dose rate limit for the total body, 500 mrem/y.

(X/Q)up = the highest annual average relative concentration at the SITE
BOUNDARY for the discharge point of release pathway v. Table
3-4 includes an indication of what release elevation is applicable
to each release pathway; release elevation determines the
appropriate value of (X/Q)..

Ki = the total-body dose factor due to gamma emissions from noble
gas radionuclide i, in (mrem/y)/(uCi/m®), from Table 3-5.

Qw = the release rate of noble gas radionuclide i from the release
pathway under consideration, in nCi/s, calculated as the product
of X;, and f,,, where: '

Xiv = the concentration of noble gas radionuclide i for the particular

release, in uCi/mL.
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fav ' = the maximum anticipated flowrate for release pathway v during
the period of the release under consideration, in mL/s.

Vi = the elevated finite-plume total body dose factor due to gamma
emissions from noble gas radionuclide i in effluents released from
the main stack, in (mrem/y)/(uCi/s), from Table 3-6.

Step 3: Determine Ry, the ratio of the dose rate limit for the skin, 3000 mrem/y, to the skin
 dose rate due to noble gases detected in the release under consideration, as follows:
a. for release pathways for which the release elevation is ground-level:
3000
=—— (3.4)
(X/Q)p D (L +1.1M;)- Oy ] '
b. for release pathways for-which the release elevation is elevated:
R, _ _3000 . (3.5)
Sl x0),,+1.1 8, lo}
i
where:
3000 = the dose rate limit for the skin, 3000 mrem/y.
L = the skin dose factor due to beta emis_sions from noble gas
radionuclide i, in (mrem/y)/(uCi/m®), from Table 3-5.
M; = the air dose factor due to gamma emissions from noble gas
radionuclide i, in (mrad/y)/(uCi/ms), from Table 3-5.
11 = the factor to convert air dose in mrad to skin dose in mrem.
B; = the elevated finite-plume air dose factor due to gamma emissions

from noble gas radionuclide i in effluents released from the main -
stack, in (mrad/y)/(uCi/s), from Table 3-6.

All other terms were defined previously.
Step 4: Determine the maximum noble gas 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 3.1.2.a will not be exceeded. Because the
radioactivity monitor responds primarily to radiation from noble gas radionuclides, the monitor
setpoint c,, (in uCi/mL) is based on the concentration of all noble gases in the waste stream, as
follows:

3-20 : : "~ Version 22 2/09



HNP ODCM

AG, -SF-Y X, 'R, ~
¢, =the lesser of : (3.6)
AG,-SF-Y X, ‘R, ‘

where:

Chv = calculated setpoint, in uCi/mL, for the noble gas monitor serving gaseous
release pathway v.

AG, = the administrative allocation factor for gaseous release pathway v, applied to
divide the release limit among all the gaseous release pathways at the site.
The allocation factor may be assigned any value between 0 and 1, under the
condition that the sum of the allocation factors for all simultaneously-active
final release pathways at the entire plant site does not exceed 1. Alternative
methods for determination of AGy are presented in Section 3.3.4.

SF = the safety factor selected to compensate for statistical fluctuations and errors
of measurement. The value for the safety factor must be between 0and 1. A
value of 0.5 is reasonable for gaseous releases; a more precise value may be
developed if desired. '

Xiv = the measured concentration of noble gas radionuclide i in gaseous stream v,
as defined in Step 1, in uGi/mL.

The values of R; and Ry to be used in the calculation are those which were determined in
Steps 2 and 3 above. : ‘

Step 5: Determine whether the release is permissible, as follows:
if Cv2 wa , the release is permissible. However, if ¢, is within about 10-percent of Zx,v ,

|t may be impractical to use this value of c,,.. This situation indicates that measured
concentrations are approaching values which would cause the limits of Section
3.1.2.a to be exceeded. Therefore, steps should be taken to reduce contributing
source terms of gaseous radioactive material, or to adjust the allocation of the limits
among the active release points. The setpoint calculations (steps 1-4) must then be
repeated with parameters that reflect the modified conditions.

If Cov.< 2. X;y » the release may not be made as plannéd. 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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3.32.3 - Use of the Calculated Setpoint

The setpoint calculated above is in the units uCi/mL. The monitor actually measures a count rate
that includes background, so that the calculated setpoint must be converted accordingly:

*

C oy =(cn 'Ev)"' B, ' | (3.7)
where:
Cw . = the monitor setpoint as a count rate.
Ey = 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 effluent stream concentrations measured by sample
analysis.

By = 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. Contributions to the
monitor background may include any or all of the following factors:
ambient background radiation, plant-related radiation levels at the
monitor location (which may change between shutdown and power
conditions), and internal background due to contamination of the
monitor's sample chamber. :

The count rate units for C'w , E,, and B, in equation (3.7) must be the same, cpm or cps.

3.3.3 Setpoinits for Noble Gas Monitors on Effluent Source Streams

The listing in Table 3-4 shows that Plant Hatch currently has no gaseous release pathways that
meet the following criteria: a setpoint is required for them under the effluent controls of this ODCM,;
and they are monitored prior to merging with other streams, and passing a final radioactivity
monitor. This section, which presents a setpoint methodology for such monitors, is included in the
Plant Hatch ODCM for compatibility with the ODCMs of the other Southern Company nuclear power
plants. '

3.3.31 Setpoint of the Monitor on the Source Stream

Step 1: Determine the concentration Xjgs of each noble gas radionuclide i in source

stream s (in uCi/mL) according to the results of its required sample analyses
[see Section 3.1.2].

Step 2: Determine I, the ratio of the dose rate limit for the total body, 500 mrem/y, to the
total body dose rate due to noble gases detected in the source stream under
consideration. Use the Xjs values and the maximum anticipated source stream flow -
rate f,g in equation (3.2) (or in equation (3.3) if the release is elevated) to determine
the total body dose rate for the source stream, substituting ri for R;.
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The SITE BOUNDARY relative dlsperS|on value used in Steps 2 and 3 for the source stream is the
same as the (X/Q)y, that applies to the respective merged stream. This is because the (X/Q) value is
determined by the meteorology of the plant site and the physical attributes of the release pomt and is
unaffected by whether or not a given source stream is operating.

- Step 3: -

Step 4:

where:

Determine ry, the ratio of the dose rate limit for the skin, 3000 mrem/y, to the skin
dose rate due to noble gases detected in the source stream under consideration.

‘Use the X;s values and the maximum anticipated source stream flow rate f,s in

equation (3.4) (or in equation (3.5) if the release is elevated) to determine the skin
dose rate for the source stream, substituting r for Rk- '

Determine the maximum noble gas radioactivity monitor setpomt concentration, as
follows:

AG,-SF-Y X, -r,

i

=the lesser of _ (3.8)
AG,-SF-) X, r,
Chs = the calculated setpoint (in uCi/mL) for the noble gas monitor serving
gaseous source stream s. '
AGg = the administrative allocation factor applied to gaseous source stream’

s. For a given final release point v, the sum of all the AG; values for .
source streams contributing to the final release point must not exceed
the release point's allocation factor AG.,.

Xis = the measured concentration of noble gas radionuclide i in gaseous
source stream s, as defined in Step 1, in uCi/mL.

The values of ry and rk to be used in the calculation are those which were determined in Steps 2 and
3 above. The safety factor, SF, was defined previously.

Step 5:

‘Determine whether the release is permissible, as follows:

If chs = X X the release is permissible. However, if cpg is within about 10 percenf of ¥ X it
i ’ i 9

may be impractical to use this value of cs. This situation indicates that measured
concentrations are approaching values which would cause the limits of Section
3.1.2.a to be exceeded. Therefore, steps should be taken to reduce contributing

“source terms of gaseous radioactive material, or to adjust the allocation of the limits

among the active release points. The setpoint calculations (steps 1-4) must then be
repeated with parameters that reflect the modified condltlons
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If cns < X X;g the release may not be made as planned. Consider the alternatives discussed
i b

in the paragraph above, and calculate a new setpoint based on the results of the
actions taken.

3.3.3.2 Effect on the Setpoint of the Monitor on the Merged Stream

Before beginning a release from a monitored source stream, a setpoint must be determined for the
source stream monitor as presented in Section 3.3.3.1. In addition, whether or not the source
stream has its own effluent monitor, the previously-determined maximum allowable setpoint for the
downstream final monitor on the merged stream must be redetermined. This is accomplished by
repeating the steps of Section 3.3.2, with the following modifications.

Modification 1: The new maximum anticipated flowrate of the merged stream is the
sum of the old merged stream maximum flowrate, and the maximum
flowrate of the source stream being considered for release. -

(fav )new = (fav )old + fas ' (3.9)

Modification 2: . The new concentration of noble gas radionuclide i in the merged
stream includes both the contribution of the merged stream without
the source stream, and the source stream being considered for

release.
(X X,
(Xiv )new = (fav )OId ((f )(SM i fas ! (3-10)
3.34 Determinati(_)n of Allocation Factors, AG

When simultaneous gaseous releases are conducted, an administrative allocation factor must be
applied to divide the release limit among the active gaseous release pathways. This is to assure
that the dose rate limit for areas at and beyond the SITE BOUNDARY (see Section 3.1.2) will not
be exceeded by simultaneous releases. The allocation factor for any pathway may be assigned
any value between 0 and 1, under the following two conditions:

1. The sum of the allocation factors for all S|multaneously -active final release paths at the plant
' site may not exceed 1. :

2.  The sum of the allocation factors for all simultaneously-actiVe source streams merging into a
given final release pathway may not exceed the allocation factor of that final release pathway.

Any of the following three methods may be used to assign the allocation factors to the active
gaseous release pathways:

1. For ease of implementation, AG, may be equal for all release pathways:
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(3.11)

where:
N = the number of simultaneously active gaseous release pathways.

2. AG, for a given release pathway may be selected based on an estimate of the portion of the
total SITE BOUNDARY dose rate (from all simultaneous releases) that is contributed by the
release pathway. During periods when a given building or release pathway is not subject to
gaseous radioactive releases, it may be assigned an allocation factor of zero.

3. AG, for a given release pathway may be selected based on a calculation of the portion of the
total SITE BOUNDARY dose rate that is contributed by the release pathway, as follows,

a. for ground-level release points:

(%) 3 (ki01)
AG, = i @12

L
S(ViQis )+ ), {(X/Q)rb > (KiQir )]

r=1 i

b.  forthe elevated release point (main stack):

> (vVigis)
AG, = i - (3.13)
N .
z (ViQis ) + Z [(FQ)rb Z (K;Qir ):l
i r=1 i
where:
(X/Q)p = theannual average SITE BOUNDARY relative concentration applicable to

the gaseous release pathway v for which the allocation factor is being
determined, in s/m®. v

Ki = the total -body dose factor due to gamma emissions from noble gas
radionuclide i, in (mrem/y)/(uC|/m ) from Table 3-5.

Qw = the release rate of noble gas radlonucllde i from release pathway v, in uCi/s,
calculated as the product of X;, and fay, where:
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Xy = the concentration of noble gas radionuclide i applicable to the gaseous
release pathway v for which the aIIocatlon factor is being determined, in
uCi/mL.

fav = the discharge flowrate applicable to gaseous release pathway v for which the

allocation factor is being determined, in mL/s.

Note: As applied in equations (3.12) and (3.13), Qjy is restricted to ground-level
release pathways.

Vi = the elevated finite-plume total body dose factor due to gamma emissions from
noble gas radionuclide i in effluents released from the main stack in
(mrem/y)/(uCI/s) from Table 3-6.

Qis = the release rate of noble gas radionuclide i from the main stack, in pCi/s,
' calculated as the product of the Xjy, and fay values specific to the main stack.

(X'Q), = the annual average SITE BOUNDARY relative concentration applicable to
active gaseous release pathway r, in s/m>.

Qir = the value of Q;, applicable to active release pathway r,in uCi'/s.

N = the number of S|mu|taneously active gaseous release pathways (mcludmg

pathway v that is of interest).

Note: Although equations (3.11), (3.12), and (3.13) are written to illustrate the
- assignment of the allocation factors for final release pathways, they may
also be used to assign allocation factors to the source streams that merge
into a given final release pathway. '

3.3.5 Setpoints for Noble Gas Mointors with Special Requirements

Unit 1 Condenser Offgas Pretreatment Mointor
Monitor:  1D11-K601and 1D11-K602

Unit 2 Condenser Offgas Pretreatment Mointor
Monitor: 2D11-K601 and 2D11-K602

For the purpose of implementing Section 3.1.1, the alarm setpoint level for these noble gas
monitors will be calculated as follows: :

5
2.40 x 10
Choe = ———— (3.14)
: Eco 'fco
where: '
240x10° = the release rate limit for pretreatment condenser offgas as specified in

Technical Specification 3.7.6 in uCi/s.
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Cnco = the reading of the condenser offgas pretreatment monitor at the alarm
. setpoint, in mR/h.

Eco = the calibration factor for the condenser offgas pretreatment monitor, in
(uCi/s) per (cfm-mR/h).

feo =  the condenser offgas flowrate, in cfm.

. 3.3.6 Setpoints for Particulate and lodine Monitors

In accordance with Section 5.1.1 of NRC NUREG-0133 (Reference 1), the effluent controls of

Section 3.1.1 do not require that the ODCM establish setpoint calculation methods for particulate
and iodine monitors.
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3.4  GASEOUS EFFLUENT COMPLIANCE CALCULATIONS

3.4.1 Dose Rates at and Beyond the Site Boundary

Because the dose rate limits for areas at and beyond the SITE specified in Section 3.1.2. are site
‘limits applicable at any instant in time, the summations extend over all simultaneously active

gaseous final release pathways at the plant site. Table 3-4 identifies the gaseous final release
pathways at the plant site; and indicates the (X/Q).y [Or (X/Q)sp] value for each.

3.4.1.1 Dose Rates Due to Noble Gases
For the purpose of implementing the controls of Section 3.1.2.a, the dose rates due to noble gas
. radionuclides in areas at or beyond the SITE BOUNDARY, due to releases of gaseous effluents
shall be calculated as follows:

For total body dose rates:

Y i

DR, =Z{(X/_Q)vb Z[Kiin]} + (Vi Qi) (3.15)

- For skin dose rates:

DRy, = Z{W)vb Y li v 1.0 m; Q,v}+2[(_ bL,+IIB Qis (3.16)

AN

where:

DRy = the total body dose rate at the time of the release, in’mrem/y.

DRk = : the skin dose rate at the time of the release, in mrem/y.

Qiy = the release rate of noble gas radionuclide i, in uCi/s, equal to the product of
. fty and X;y, where:

fiv = the actual average flowrate for release pathway v during the period of the

release, in mL/s.

Note: For equations (3.15) and (3.16), the definition of Qjy, and the
summations over v, are restricted to ground-level release
pathways.

Qs = therelease rate of noble gas radionuclidei from the main stack, in uCi/s,

equal to the product of the f, and X;, values specific to the main stack. [This
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definition applies to both equations (3.15) and (3.16).]

(X/Q)sp = the value of (XTQ)Vb for the main stack; that is, the highest annual average
relative concentration at the SITE BOUNDARY, for the main stack, in s/m°.

- Table 3-4 includes the value of (X/Q)sp.
All other terms were defined previously.

3.4.1.2 Dose Rates Due to lodine-131, lodine-133, Tritium, and
' Radionuclides in Particulate Form with Half-Lives Greater than
8 Days.

For the purpose of implementing the controls of Section 3.1.2.b, the dose rates due to lodine-131,-
lodine-133, tritium, and all radionuclides in particulate form with half-lives greater than -8 days, in
areas at or beyond the SITE BOUNDARY, due to releases of gaseous effluents, shall be calculated
as follows:

DRO = Z{(-XTQ)VZ) Z[Pio Q’iv ]} +. (X/_Q)sb z [Pio .Q'is] (3.17)

v i
where:

DR, = the dose rate to organ o at the time of the release, in mrem/y.

Pio = the site-specific dose factor for radionuclide i and organ o, in

: (mrem/y)/(uCi/m®). Since the dose rate limits specified in Section 3.1.2.b
apply only to the child age group exposed to the inhalation pathway, the
values of Pj, may be obtained from Table 3-9, "Rajp; for Inhalatlon Pathway,
Child Age Group."

Q = the release rate of radionuclide i from gaseous release pathway v, in pCi/s.

v For the purpose of implementing the controls of Section 3.1.2.b, only 1-131,
I-133, tritium, and all radionuclides in particulate form with half-lives greater
than 8 days should be included in this calculation.

v

All other terms were defined previously.

3.4.2 Noble Gas Air Dose at or Beyond SITE BOUNDARY
For the purpose of implementing the controls of Section 3.1.3, air doses in areas at or beyond the

SITE BOUNDARY due to releases of noble gases from each unit shall be calculated as follows
(adapted from Reference 1, page 28, by including only long-term releases):

Dp=3.17x107% v{(X/Q)Vb v, Qw)}+(_ o 20, 0 \) e
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where:

Y i

Dy=3.17x10"8 Z{(X/_Q)vb _Z(M,- -Q,-v)}+ > (5; -Qis)- - @19

a units conversion factor: 1 y/(3.15 x 10" s).
the air dose due to beta emissions from noble gas radionuclides, in mrad.

the air dose due to gamma emissions from noble gas radionuclides, in
mrad.

the air dose factor due to beta emissions from noble gas radlonucllde i, in
(mrad/y)/(uC|/m ), from Table 3 5.

the value of (X/Q)yp for the main stack; that is, the highest annual average
relative concentration at the SITE BOUNDARY, for the main stack in s/m?®.

Table 3-4 includes the value of (X/Q)sp.

the air dose factor due to gamma emissions from noble gas radionuclide i,
in (mrad/y)/(uCi/m®), from Table 3-5.

the elevated finite-plume air dose factor due to gamma emissions from
noble gas radionuclide i in effluents released from the main stack, in
(mrad/y)/(uCi/s), from Table 3-6.

‘the cumulative release of noble gas radionuclide i from non-elevated

release pathway v, in uCi, during the period of interest.

the value ofQ;, for the main stack; that is, the cumulative release of noble
gas radionuclide i from the main stack, in uCi, during the period of interest.

and all other terms are as defined-above.:

Because the air dose limit is on a per-reactor-unit basis, the summations extend over all gaseous
final release pathways (other than the main stack, which has its own term) for a given unit. For a
release pathway discharging materials originating in both reactor units, the activity discharged from
the release point may be apportioned to the two units in any reasonable manner, provided that all
activity released via the particular shared release pathway is apportioned to one or the other unit.

The gaseous final release pathways at the plant site, and the (X/Q)Vb for each, are identified in
Tabie 3-4.

3-30 Version 22 2/09



HNP ODCM

Table 3-5 Dose Factors for Exposure to a Semi-Infinite Cloud of Noble Gases

vy - Body (K) B - Skin (L) " y- Air (M) B - Air (N)

Nuclide (mrem/y) per (mrem/y) per (mrad/y) er (mrad/y)fer ,
(UCi/m®) (uCi/m®) "~ (uCi/m®) (uCi/m®)

Kr-83m 7.56 E-02 0.00 E+00 1.93 E+01 2.88 E+02
Kr-85m 1.17 E+03 1.46 E+03 1.23 E+03 1.97 E+03
Kr-85 1.61 E+01 1.34 E+03 1.72 E+01 1.95 E+03
Kr-87 5.92 E+03 9.73 E+03 - 6.17 E+03 1.03 E+04
Kr-88 1.47 E+04 2.37 E+03 1.52 E+04 2.93 E+03
Kr-89 1.66 E+04 1.01 E+04 1.73 E+04 1.06 E+04
Kr-90 1.56 E+04 7.29 E+03 1.63 E+04 7.83 E+03
Xe-131m 9.15 E+01 4.76 E+02 1.56 E+02 1.11 E+03
Xe-133m 2,51 E+02 - 9.94 E+02 3.27 E+02 1.48 E+03
Xe-133 2.94 E+02 3.06 E+02 3.53 E+02 1.05 E+03
Xe-135m 3.12 E+03 7.11 E+02 3.36 E+03 7.39 E+02
Xe-135 1.81 E+03 1.86 E+03 1.92 E+03 2.46 E+03
Xe-137 1.42 E+03 1.22 E+04 1.51 E+03 1.27 E+04
Xe-138 8.83 E+03 4.13. E+03 9.21 E+03 4.75 E+03
Ar-41 8.84 E+03 2.69 E+03 9.30 E+03 3.28 E+03

All values in this table were obtained from Reference 3 (Table B-1), with units converted.
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Table 3-6 Dose Factors for Exposure to Direct Radiation from Noble Gases in an Elevated
Finite Plume '
Nuclide vy - Total Body (V) vy - Air (B)
(mrem/y) per (uCi/s) - (mrad/y) per (uCi/s)
Kr-83m 0.00 E-00 0.00 E-00
Kr-85m 8.25 E-05 '8.69 E-05
Kr-85 " 1.26 E-06 1.35 E-06
Kr-87 4.40 E-04 4.59 E-04
Kr-88 1.09 E-03 1.13 E-03
Kr-89 9.44 E-04 9.87 E-04
Kr-90 7.00 E-04 7.38 E-04
Xe-131m 1.68 E-06 1.76 E-06
Xe-133m 1.29 E-05 1.37 E-05
Xe-133 1.38 E-05 1.43 E-05
Xe-135m 2.42 E-04 2.59 E-04
Xe-135 1.33 E-04 1.42 E-04
Xe-137 9.55 E-05 1.02 E-04
Xe-138 6.16 E-04 6.44 E-04
il Ar-41 7.34 E-04 7.72 E-04

Values are as reported in Reference 24. They were calculated in accordance with Reference 1
(Section 5.2.1) and Reference 3 (Appendix F), using the meteorological joint frequency

distributions presented in Reference 14. All values in this table are for the Site Boundary (1545 m) -

in the ENE sector.
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3.4.3 Dose to a MEMBER OF THE PUBLIC at or BEYOND SITE BOUNDARY

The dose received by an individual due to gaseous releases from each reactor unit, to areas at
or beyond the SITE BOUNDARY, depends on the individual's location, age group, and
exposure pathways. The MEMBER OF THE PUBLIC expected to receive the highest dose in
the plant vicinity is referred to as the controlling receptor. The dosimetrically-significant,
attributes of the currently-defined controlling receptor are presented in Table 3-7.

Doses to a MEMBER OF THE PUBLIC due to gaseous releases of |-131, 1-133, tritium, and all
radionuclides in particulate form from each unit shall be calculated as follows (equation adapted
from Reference 1, page 29, by considering only long-term releases):

Djg=317x10" sy > Raipj Z[inp -0y (3.20)
pli v '

N

where:

Dja the dose to organ j of an individual in age group a, due to gaseous
releases of 1-131, 1-133, tritium, and all radionuclides in particulate form

with half-lives greater than 8 days, in mrem.

3.17 x 10 = a units conversion factor: 1y/(3.15x 107 s).

the site-specific dose factor for age group a, radionuclide i, exposure
pathway p, and organ j. For the purpose of implementing the controls of
Section 3.1.4, the exposure pathways applicable to calculating the dose
to the currently-defined controlling receptor are included in Table 3-7;
values of Rjjpj for each exposure pathway and radionuclide applicable to
calculations of dose to the controlling receptor are listed in Table 3-8
through Table 3-10.

Raipj

A detailed discussion of the methods and parameters used for calculating
Raipj for the plant site is presented in Chapter 9. That information may be
used for recalculating the Ryjp; values if the underlying parameters
change, or for calculating Raip; values for special radionuclides and age
groups when performing the assessments discussed in Section 3.4.4
below.

Wyip = the annual average relative dispersion or deposi‘tion at the location of the
‘ controlling receptor, for release pathway v, as appropriate to exposure
pathway p and radionuclide i. .

For all tritium pathways, and for the inhalation of any radionuclide: W, is
(X/Q)V , the annual average relative dispersion téactor for release pathway
v, at the location of the controlling receptor (s/m™). For the ground-plane
exposure pathway, and for all ingestion-related pathways for = -
radionuclides other than tritium: W5 is (D/Q)yp, the annual average -
relative deposition factor for release pathway v, at the location of the
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- controlling receptor (m™2). Values of (X/Q)yp and (D/Q)yp, for use in
calculating the dose to the currently-defined controlling receptor are
_included in Table 3-7.

Qiy = the cumulative release of radionuclide i from release pathway v, during

‘ the period of interest (uCi). For the purpose of implementing the controls
of Section 3.1.4, only 1-131, I-133, tritium, and all radionuclides in
particulate form with half-lives greater than 8 days should be included in
this calculation. In any dose assessment using the methods of this
subsection, only radionuclides detectable above background in their
respective samples should be included in the calculation.

Because the MEMBER OF THE PUBLIC dose limit is on a per-unit basis, the summations
extend over all gaseous final release pathways for a given unit. For a release pathway
discharging materials -originating in both reactor units, the activity discharged from the release
point may be apportioned between the two units in any reasonable manner, provided that all
activity released from the plant site is apportioned to one or the other unit.

The gaseous final release pathways at the plant site, and the release elevation for each, are
identified in Table 3-4.
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Table 3-7 Attributes of the Controlling Receptor

The locations of MEMBERS OF THE PUBLIC in the vicinity of the plant site, and the exposure
pathways associated with those locations, were determined in the Annual Land Use Census
(Reference 12). Dispersion and deposition values were-calculated based on site meteorologlcal
data collected for the period 1984 through 1986 (Reference 16).

Based on an analysis of this information, the current controlling receptor for the HNP site is
described as follows:

| Sector: WSW
Distance: 1.2 miles
Age Group: ’ Child
Exposure Pathways: Ground plane}
Inhalation

Garden vegetation

Dispersion Factors (X/Q)y,:

Grou'nd-Level: 3.18 x 10° s/m®

Elevated: 6.53 x 10°® s/m°
Deposition Factors (D/Q):

Ground-Level:  8.80 x 10 m?

Elevated: 1.37x 10" m?

Elevated Plume Dose Factors:*

Vi V ' Vi
Radionuclide (mrem/y)/(uCi/s) Radionuclide (mrem/y)/(uCi/s)

Kr-85m 6.92 E-05 Xe-133m 1.07 E-05

Kr-85 9.95 E-07 Xe-133 . 1.23 E-05

Kr-87 - - 3.36 E-04 : Xe-135m 1.90 E-04

- Kr-88 8.23 E-04 Xe-135 . 1.09 E-04

Kr-89 7.20 E-04 Xe-137 7.54 E-05

Kr-90 . 5.39 E-04 Xe-138 - 471 E-04

Xe-131m 1.42 E-06 ' Ar-41 5.59 E-04

+ These values were calculated using the methods and data described in Reference 29.

They are necessary when performing calculations for the purpose of demonstrating
compliance with the limits of Section 5.1.
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3.4.4 Dose.Calculations to Support Other Requirements

Case 1: Under 10 CFR 50.73, a radiological |mpact assessment may be required to
support evaluation of a reportable event.

Dose calculations may be performed using the equations in Section 3.4.3, with the
substitution of the dispersion and deposition parameters [(X/Q) and (D/Q)] for the period
covered by the report, and using the appropriate pathway dose factors (Rajp;) for the
receptor of interest. Methods for calculating (X/Q) and (D/Q) from meteorological data
are presented in Chapter 8. v

The values of Rajpj presented in Table 3-8 through Table 3-10 are applicable only to the
currently-defined controlling receptor, so that when dose calculations must be performed
for a different receptor, Rajpj values applicable to that receptor must first be calculated.
Methods and parameters for calculating Rajpj for radionuclides and age groups other
than those required in Section 3.4.3 are presented in Chapter 9. When calculating Ra.pJ :
for evaluation of an event, pathway and usage factors specific to the receptor involved in
the event may be used in place of the values in Chapter 9, if the specific values are
known.

Case 2: A dose calculation is required to evaluate the results of the Land Use
Census, under the provisions of Section 4.1.2.

In the event that the Land Use Census reveals that exposure pathways have changed at
previously-identified locations, or if new locations are identified, it may be necessary to
calculate doses at two or more locations to determine which should be designated as the

-controlling receptor. Such dose calculations may be performed using the equations in
Section 3.4.3, with the substitution of the annual average dispersion and deposition
values [(X/Q) and (D/Q)] for the locations of interest, and using the appropriate pathway
dose factors (Rajp;) for the receptors of interest.

Methods for calculating (X/Q) and (D/Q) from meteorological data are presented in
Chapter 8. The values of R,jpj presented in Table 3-8 through Table 3-10 are applicable
only to the currently-defined controlling receptor, so that when dose calculations must be
performed for a different receptor, Raipj values applicable to that receptor must firstbe
calculated.

Methods and parameters for calculating Rajp; for radionuclides and age groups other than
those required in Section 3.4.3 are presented in Chapter 9.

Case 3: Under Section 5.2, a dose calculation is required to support determination of
total dose to a receptor of age group other than that currently defined as the
controlling receptor.

Dose calculations shall be performed using the equations in Section 3.4.3, using the
dispersion and deposition parameters defined in Table 3-7 for the controlling receptor,
but substituting the appropriate pathway dose factors (Rajp;) for the receptor age group
of interest.
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The values of Rajpj presented in Table 3-8 through Table 3-10 are applicable only to the
currently-defined controlling receptor, so that when dose calculations must be performed
for a different receptor age group, Ripj values applicable to that receptor must first be
calculated. Methods and parameters for calculating Ry for radionuclides and age
groups other than those required in Section 3.4.3 are presented in Chapter 9.
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Table 3-8

Raip; for Ground Plane Pathway, All Age Groups

Nuclide T. Body Skin
H-3 0.00 0.00
C-14 0.00 0.00
P-32 0.00 0.00
Cr-51 4.66E+06 | 5.51E+06
Mn-54 1.39E+09 | 1.63E+09
Fe-55 0.00 0.00
Fe-59 2.73E+08 | 3.21E+08
Co-58 3.79E+08 | 4.44E+08
Co-60 2.15E+10 | 2.53E+10
Ni-63 . 0.00 0.00

. Zn-65 7.47E+08 | 8.59E+08
Rb-86 8.99E+06 | 1.03E+07
Sr-89 2.16E+04 | 2.51E+04
Sr-90 0.00 0.00
Y-91 1.07E+06 | 1.21E+06
Zr-95 2.45E+08 | 2.84E+08
Nb-95 1.37E+08 | 1.61E+08

Ru-103 | 1.08E+08 | 1.26E+08
Ru-106 | 4.22E+08 | 5.07E+08

Ag-110m | 3.44E+09 | 4.01E+09
Sb-124 | 5.98E+08 | 6.90E+08
Sb-125 | 2.34E+09 | 2.64E+09

Te-125m | 1.55E+06 | 2.13E+06

Te-127m | 9.16E+04 | 1.08E+05

Te-129m | 1.98E+07 | 2.31E+07
1-131 1.72E+07 | 2.09E+07
1-133 2.45E+06 | 2.98E+06
Cs-134 | 6.86E+09 | 8.00E+09
Cs-136 | 1.51E+08 | 1.71E+08
Cs-137 | 1.03E+10 | 1.20E+10
Ba-140 | 2.05E+07 | 2.35E+07

Ce-141 | 1.37E+07 | .1.54E+07

Ce-144 | 6.95E+07 | 8.04E+07
Pr-143 0.00 0.00

8.39E+06 | 1.01E+07

Nd-147

1. Units are m?(mrem/yr)/(uCi/s).

2. The values in the Total Body column also apply to the Bone, Liver, Thyroid, Kidney,
Lung, and GI-LLI organs.
3. This table also supports the calculations of Section 6.2.
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Table 3-9 Rap; for Inhalation Pathway, Child Age Group
Nuclide Bone Liver T.Body | Thyroid Kidney Lung GI-LLI
H-3 0.00V| 1.12E+03| 1.12E+03| 1.12E+03| 1.12E+03| 1.12E+03| 1.12E+03
C-14 3.59E+04| 6.73E+03| 6.73E+03( 6.73E+03| 6.73E+03| 6.73E+03 6.73E+03
P-32 2.60E+06] 1.14E+05| 9.88E+04 0.00 0.00 0.00| 4.22E+04
Cr-51 0.00 “0.00} 1.54E+02| 8.55E+01 2.43E+01 1.70E+04| 1.08E+03
Mn-54 0.00| 4.29E+04| 9.51E+03 0.00( 1.00E+04| 1.58E+06| 2.29E+04
Fe-55 4.74E+04| 2.52E+04| 7.77E+03 0.00 0.00| 1.11E+05| 2.87E+03
Fe-59 | 2.07E+04| 3.34E+04] 1.67E+04 0.00 0:00]| 1.27E+06( 7.07E+04
Co-58 0.00| 1.77E+03| 3.16E+03 0.00 0.00| 1.11E+06( 3.44E+04
Co-60 0.00| 1.31E+04| 2.26E+04 0.00 0.00| 7.07E+06( 9.62E+04
N\i-63 8.21E+05| 4.63E+04| 2.80E+04 0.00] - 0.00] 2.75E+05] 6.33E+03
“Zn-65 | 4.26E+04| 1.13E+05| 7.03E+04 0.00] 7.14E+04| 9.95E+05| 1.63E+04
Rb-86 0.00| 1.98E+05| 1.14E+05 0.00 0.00 0.00| 7.99E+03
Sr-89 5.99E+05 0.0