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SOUTH CAROLINA ELECTRIC & GAS

Introduction

This report is being submitted as a summary of quantities of radioactive liquid and
gaseous effluents and solid waste released from the Virgil C. Summer Nuclear Station.
This report is submitted in fulfillment of the requirements in the Virgil C. Summer Nuclear
Station Operating License Technical Specifications Section 6.9.1.8, Offsite Dose
Calculation Manual (ODCM) Section1.6.2 and 10CFR50.36(a) and follows the reporting
details specified in USNRC Regulatory guide 1.21(".

Summary information of radioactive gaseous and liquid effluents is presented along with
a summary of radioactive waste disposal as well as an evaluation of the radiological
impact on man due to operation of the Virgil C. Summer Nuclear Station. Supplemental
information including release limits also required by USNRC Regulatory Guide 1.21 is
provided as Appendix A.

During the reporting period there was one revision made to the Offsite Dose Calculation
Manual (ODCM) during the 12-month period. Details are presented below.

A. Supplemental Information

Regulatory limits for doses, dose rate and effluent concentration limits
presented in Supplemental Information are from the Virgil C. Summer
Nuclear Station ODCM and 40 CFR 190. Average energy (E bar) is not
applicable to the method for determining release rate limits for fission and
activation gaseous effluents, therefore, it has been omitted. A compilation of
required supplemental information is provided in Appendix A.

B. Gaseous Effluents

Gaseous effluents released from ground level are summarized in Tables 1
and 2. An elevated release pathway does not exist at the Virgil C. Summer
Nuclear Station. Cumulative doses are discussed in Section E.

The error for both liquid and gaseous release totals is estimated as twenty
percent for radionuclides sampled and released in effluent pathways. Error
was derived using root sum of squares methodology considering known
sources of error including calibration of detectors and flow measurement
equipment, sample preparation, and analysis counting error.
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Liquid Effluents

Liquid effluents are summarized in Tables 3 and 4. Estimated total errors are
expressed as in Section B above.

Solid Waste Shipments

Solid waste shipments are summarized in Table 5. Curie content of
radioactive waste packages is determined by dose rates and/or gamma
spectroscopy analysis of samples. The total error for each type of curie
content determination is conservatively estimated to be the sum of a 15%
systematic error and a 20% photon response error for the detector used.

Radiological Impact on Man

Dose to the maximum exposed individual in the unrestricted area was
calculated using measured plant gaseous effluents and meteorological data in
accordance with the Offsite Dose Calculation Manual. The source term
involved one abnormal Waste Gas Decay Tank (WGDT) release, 54 minutes
of 6-inch Reactor Building purge releases, no 36-inch Reactor Building purge
releases and a continuous 12-month Main Plant Vent release. Doses are
summarized in Table 6. The total gaseous activities released are presented
in Tables 1 and 2. The highest quarterly air doses at the station boundary
resulting from the release of noble gases were 1.16E-05 mrad for gamma
during the second quarter and 1.03E-05 mrad for beta during the second
quarter. The maximum quarterly organ dose attributed to the releases,
excluding Carbon-14, was 5.52E-06 mrem. Cumulative annual dose was
1.16E-05 mrad, 1.03E-05 mrad and 5.52E-06 mrem for gamma, beta, and
organ dose, respectively. Discussion of the impact of Carbon-14 is included in
Section K.

Measured plant liquid effluent data was used to calculate estimates of doses
to individuals in accordance with the Offsite Dose Calculation Manual. The
source term consisted of the radioisotope content of 138 Waste Monitor
Tank batch releases, 1 Condensate Backwash Receiver Tank batch release,
4 NaOH Sump batch releases, 2.1 days of Steam Generator Blowdown
release and a continuous Turbine Building Sump release.

Doses are summarized in Table 6 and total liquid radioactivity released is
described in Tables 3 and 4. The highest quarterly total body dose to the
maximum exposed individual resulting from the release of radioactive liquid
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was 2.78E-03 mrem during the fourth quarter. The highest organ dose was
2.79E-03 mrem to the Liver for the fourth quarter. Cumulative annual doses
for the hypothetical maximum exposed individual were 3.74E-03 mrem for
the total body and 4.04E-03 mrem for the GI-LLI, the maximum annual
organ. The GI-LLI was the maximum exposed organ for the first and second
quarter and the Liver was the maximum exposed organ for the third and
fourth quarter.

Dose rates and concentrations were below station limits as specified in
Supplemental Information, Section Il A, B, and C during all the effluent
releases.

Radiation exposure to members of the public within the site boundary was
assessed through calculation of gamma and beta air dose at 0.25 miles of
the gaseous effluent release point and direct measurement of exposure
using thermoluminescent dosimeters. Onsite air dose for this reporting
period was 3.78E-05 mrad gamma and 3.35E-05 mrad beta, well below
levels that can be distinguished above background. Quarterly
thermoluminescent dosimetry (TLD) data from four onsite monitoring
locations within 0.2 miles of the Reactor Building and eight locations at the
site boundary were analyzed and compared with respective pre-operational
background and previous year history. Results showed that the 2016
quarterly dose rates did not differ from the pre-operational or 2015 dose
rates.

The impact of Independent Spent Fuel Storage Installation (ISFSI) operation
which began cask storage on March 26, 2016 was assessed using six TLD
locations monitoring the perimeter of the ISFSI site. The TLD locations were
monitored for three quarters prior to fuel storage and the three quarters of
2016 during which fuel storage casks were stored. Analysis of monitoring
results showed no statistically significant increase in perimeter dose as a
result of ISFSI operation.

Based on review of gaseous effluent dose calculations and analysis of onsite
TLD monitoring it was concluded that doses to members of the public inside
the site boundary were indistinguishable from normal background dose.

Radiation doses from radioactive effluents to workers at the Fairfield
Hydro Station for this reporting period were calculated to be 5.49E-07
and 4.87E-07 mrad for gamma and beta, respectively.

Radiation doses from radioactive effluents to workers at the New
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Nuclear Site for this reporting period were calculated to be 4.72E-06
and 4.19E-06 mrad for gamma and beta, respectively.

Radiation doses from nearby uranium fuel cycle sources were not
assessed. The ODCM, Sections 1.3.1 and B/1.3 establish a five (5)
mile limit beyond which doses from nearby plants are insignificant.
There are no uranium fuel cycle plants within a five (5) mile radius of
the Virgil C. Summer Nuclear Station.

Abnormal Releases

Between May 23, 2016 at 2300 and May 24, 2016 at 0130, pressure
dropped unexpectedly from approximately 7.5 psig to 0.3 psig on Waste
Gas Decay Tank “B”(WGDT B). The Waste Gas System was shutdown to
investigate and repair the leak. The contents of the tank were suspected to
have slowly leaked out of the system into the Auxiliary Building. Radiation
monitors showed no increase in the Auxiliary Building or the Main Plant
Vent.

The content of WGDT “B” at a pressure of 11.8 psig was last sampled on
May 13" at 0935. To be conservative, a permit and dose calculation were
generated using the May 13" tank analysis. The calculated total activity
released for the period was 2.53E-02 Curies. The dose rate to Total Body
was 4.37E-02 mrem/yr equating to 0.09 % of the yearly limit .

Meteorology

The meteorological data for 2016 was collected and analyzed. An
annual meteorological summary report providing joint frequency
distributions of wind direction and speed by atmospheric stability class
is maintained in plant records.

The wind direction and wind speed data used were acquired from the
10-meter level of the primary monitoring tower. Stability was
determined by the primary differential temperature (61 to 10 meter).

The combined annual data recovery for wind direction, wind speed and
stability was 99.9%. Primary variable recovery rates were as follows: wind
direction (10 m) — 99.9%, wind speed (10 m) — 99.9%, and differential
temperature (61 - 10 m) — 99.9%.
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Offsite Dose Calculation Manual

The Virgil C. Summer Nuclear Station ODCM was revised on March 8,
2016. See Enclosure A for a complete copy.

The revision was required to implement the Radiological Effluents
Administration System (RADEAS) software which has replaced the VAX
based Effluent Management System (EMS) and to address dry fuel storage
monitoring requirements. Revision 30 includes a change in organ dose
calculation methodology for gaseous radiological releases. To demonstrate
compliance with ODCM Specification 1.2.4.1, the previous ODCM
methodology used a “maximum hypothetical organ” concept in which the
dose was summed from the maximum organ for each radioisotope. The
revised methodology calculates dose for each individual organ for each
isotope and then sums the doses for all individual organs. The highest
organ dose is then selected for use in demonstrating compliance with
ODCM Specification 1.2.4.1.

Setpoint methodology related to liquid effluent releases was revised to be
consistent with the RADEAS setpoint algorithm. Effectively, the result is a
more limiting permissible discharge flow rate calculation. Reference to
dilution and discharge flow rate setpoints including dilution flow setpoint
formulas were deleted. It was recognized in Revision 5 of the ODCM that
there is no physical/electrical setpoints for discharge and dilution flowrates
other than the penstock minimum flow interlock. The setpoint wording was
removed for clarity.

ISFSI was added as a fuel cycle source and 6 TLD locations and their
reporting requirements were also added.

Offsite Dose Calculation Manual Reportable Incidents
There were no ODCM reportable incidents in 2016.
Major Changes to Radioactive Waste Treatment Systems

During 2016, there were no major changes to the Radioactive Waste
Treatment System.
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Carbon-14 Gaseous Effluents

Carbon-14 production and release estimates were calculated using
EPRI Report 1021106, “Estimation of Carbon-14 in Nuclear Plant
Gaseous Effluents”. This calculation uses active core coolant mass,
average neutron flux by energy and reactor coolant nitrogen
concentrations to determine Carbon-14 generation based upon an
effective full power year. The estimated generation for the Virgil C.
Summer Nuclear station for 2016 was 10.2 curies.

Public dose estimates were performed using Regulatory Guide 1.109
®) methodology. Carbon dioxide is assumed to make up 20% of the
Carbon-14 gaseous emissions from the station based upon available
references and on-site testing. Carbon-14 is the highest dose
contributor of all radionuclides released in gaseous effluents. Annual
dose resulting from Carbon-14 releases in gaseous effluents is
estimated to be 1.66E-01 mrem total body and 8.32E-01 mrem to the
maximum organ (bone).

References

1.

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 ,US Nuclear
Regulatory Commission, Washington D.C., 1974.

EPRI Report 1021106, “Estimation of Carbon-14 in Nuclear Power Plant
Gaseous Effluents”, Electric Power Research Institute, Palo Alto, CA, 2010.

Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine
Releases of ‘Reactor effluents for the Purpose of Demonstrating compliance with
10 CFR50, Appendix I’, US Nuclear Regulatory Commission, Washington D.C.,
1976.
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SUPPLEMENTAL INFORMATION

l. Regulatory Dose Limits:

A.

D.

Fission and Activation Gases:

The air dose to an individual due to noble gases released in gaseous
effluents shall be limited to less than or equal to 5 mrad for gamma
radiation and 10 mrad for beta radiation during any calendar quarter
and 10 mrad for gamma radiation and 20 mrad for beta radiation
during any calendar year (ODCM, Section 1.2.3.1).

lodines, Particulates (half-lives > 8 days) and Tritium:

The dose to an individual from radioidines, tritium and radioactive
materials in particulate form with half-lives greater than 8 days in
gaseous effluents shall be limited to less than or equal to 7.5 mrem to
any organ during any calendar quarter and 15 mrem to any organ
during any calendar year (ODCM, Section 1.2.4.1).

Liquid Effluents:

The dose or dose commitment to an individual from radioactive
materials in liquid effluents released shall be limited to less than or
equal to 1.5 mrem to the total body and 5 mrem to any organ during
any calendar quarter and 3 mrem to the total body and 10 mrem to
any organ during any calendar year (ODCM, Section 1.1.3.1).

All Sources:
The annual dose equivalent shall not exceed 25 mrem to the whole

body, 75 mrem to the thyroid and 25 mrem to any other organ (40
CFR 190).

I. Dose Rate and Effluent Concentration Limits:

A. Fission and Activation Gases

The dose rate in unrestricted areas due to radioactive materials
released in gaseous effluents shall be limited to less than or equal to
500 mrem/year to the total body and less than or equal to 3000
mrem/year to the skin (ODCM, Section 1.2.2.1).
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lodines, Particulates (half-lives > 8 days) and Tritium:

The dose rate in unrestricted areas due to radioactive materials in
effluents shall be limited to less than or equal to 1500 mrem/year to
any organ (ODCM, Section 1.2.2.1).

Liquid Effluents:

The concentration of radioactive materials released from the site
shall be limited to 10 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 2E-04 uCi/ml total activity
(ODCM, Section 1.1.2.1).

Average Energy:

Not Applicable

Measurements and Approximations of Total Radioactivity:

A.

B.

C.

Fission and activation gases: Gamma spectrometry (HPGe)
lodines: Gamma spectrometry (HPGe)

Particulates: Gamma spectrometry (HPGe), beta proportional
counting, alpha proportional counting

Tritium: Liquid scintillation
Liquid effluents: ~ Gamma spectrometry (HPGe), liquid scintillation

(H-3), beta proportional counting, alpha
proportional counting..
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V. Batch Releases:

A.

B.

Gaseous:

1.

2.

Liquid:

Number of batch releases: 0

Total time period for batch releases: 0
Maximum time period for a batch release: 0
Average time period for a batch release: 0

Minimum time period for a batch release: 0

Number of batch releases:

38 For first quarter, 2016

27 For second quarter, 2016
40 For third quarter, 2016
38 For fourth quarter, 2016

Total time period for batch releases:

2.80E+03 min. for first quarter, 2016
2.10E+03 min. for second quarter, 2016
3.21E+03 min. for third quarter, 2016
2.64E+03 min. for fourth quarter 2016

Maximum time period for a batch release:

1.14E+02 min. for first quarter, 2016
9.60E+01 min. for second quarter, 2016
9.70E+01 min. for third quarter, 2016
8.90E+01 min. for fourth quarter, 2016
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4. Average time period for batch releases:

7.38E+01

min. for first quarter, 2016

7.77E+01  min. for second quarter, 2016
8.02E+01  min. for third quarter, 2016
6.94E+01  min. for fourth quarter, 2016
5. Minimum time period for a batch release:
4.00E+00 min. for first quarter, 2016*
1.00E+00 min. for second quarter, 2016*
6.10E+01  min. for third quarter, 2016
1.00E+00 min. for fourth quarter, 2016*

* NaOH sump release

6. Average stream flow during periods of release of effluent
into a flowing stream:

3.82E+06 gpm for first quarter, 2016
6.52E+06 gpm for second quarter, 2016
9.03E+06 gpm for third quarter, 2016
3.65E+06 gpm for fourth quarter, 2016
VI. Abnormal Releases:
A. Gaseous:
1. Number of releases: 1
2. Total activity released: 2.53E-02 Ci
B. Liquid:
1. Number of releases: 0

2. Total activity released: 0
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TABLE 1
Gaseous Effluents-Summation of All Releases
Type of Effluent Units Qtr 1 Qtr2 Qtr3 Qtr4 Error, %
A. Fission & Activation Gases
1. Total Release Curies 0.00E+00 2.58E-02 0.00E+00 0.00E+00 2.0E+01
2. Average Release Rate for Period uCi/sec  0.00E+00 3.28E-03 0.00E+00 0.00E+00
3. Percent of Applicable Limit % 0.00E+00 2.31E-04 0.00E+00 0.00E+00
B. Todines
1. Total Todine-131 Curies  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0E+00
2. Average Release Rate for Period uCi/sec  0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Percent of Applicable Limit % 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C. Particulates
1. Total Particulates (Half-lives > 8 davs) Curies  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0E+00
2. Average Release Rate for Period uCifsec  0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Percent of Applicable Limit % 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4. Gross Alpha Activity Curies  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0E+00
D. Tritium
1. Total Release Curies 0.00E+00 9.69E-03 0.00E+00 0.00E+00 2.0E+01
2. Average Release Rate for Period uCi/fsec  0.00E+00 1.23E-03 0.00E+00 0.00E+00
3. Percent of Applicable Limit % 0.00E+00 7.36E-05 0.00E+00 0.00E-+00
E. Carbon-14
1. Total Release Curies  2.53E+00 2.53E+00 2.56E+00 2.56E+00  2.5E+01
2. Average Release Rate for Period uCifsec  3.22E-01 3.22E-01 3.22E-01 3.22E-01
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TABLE 2

Gaseous Effluents- Ground Level Releases

Continuous Mode Batch
Nuclides Released Units Qtr 1 Qtr 2 Qtr 3 Qtr4 Qtr 1 Qtr 2 Qtr3 Qtr4
1. Fission and Activation Gases
Ar-41 Curies | 0.00E+00 1.75E-03 0.00E+00 0.00E+00 [ 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr-85M Curies | 0.00E+00 5.44E-04 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr-87 Curies | 0.00E+00 2.66E-04 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr-88 Curies | 0.00E+00 9.04E-04 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies | 0.00E+00 1.10E-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-135 Curies | 0.00E+00 1.13E-02 _ 0.00E+00 0.00E+00 | 0.00E+00 0.00E4+00 0.00E+00 0.00E+00
Total for Period Curies | 0.00E+00 2.58E-02 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
2. Todines
Total for Period Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3. Particulates
Total for Period Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4, Tritium
H-3 Curies | 0.00E+00 9.69E-03 (0.00E+00 0.00E+00 [ 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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TABLE 3
Liquid Effluents - Summation of All Releases

Est. Total
Type of Effluent Units Qtrl Qtr2 Qir3 Qtr4 Error, %
A. Fission & Activation Products
1. Total Release (not including Tritium, Gases. and Alpha) Curies 2.81E-03 1.70E-03 1.84E-03 1.26E-03 2.0E+01
2. Average Diluted Concentration During Period pCi/ml 6.38E-11 3.13E-11 1.68E-11 3.05E-11
3. Percent of Applicable Limit % 5.63E-02 3.40E-02 3.67E-02 2.53E-02
B. Tritium
1.  Total Release Curies 1.19E+01 6.31E+01 5.46E+01 2.23E+02 2.0E+01
2. Average Diluted Concentration During Period puCi/ml 2.70E-07 1.16E-06 4.99E-07 5.39E-06
3. Percent of Applicable Limit % 2.70E-02 1.16E-01 4.99E-02 5.39E-01
C. Dissolved and Entrained Gases
1. Total Release Curies 0.00E+00 2.89E-05 1.55E-05 1.08E-04 2.0E+01
2. Average Diluted Concentration During Period uCi/ses 0.00E+00 5.32E-13 1.42E-13 2.61E-12
3. Percent of Applicable Limit % 0.00E-+00 2.66E-07 7.10E-08 1.31E-06
D. Gross Alpha Radioactivity
1. Total Release Curies 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0E+00
E. Waste Volume Released (Pre-Dilution) Liters 1.53E+07 1.11E+07 9.34E+06 1.10E+07 3.0E+00

F. Volume of Dilution Water Used Liters 441E+10 5.43E+10 1.09E+11 4.14E+10 4.3E+00
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TABLE 4
Liquid Effluents
Continuous Mode Batch Mode
Nuclides Released Units Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr4
Ag-110m Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 3.14E-06 2.13E-06 (.00E+00
Co-58 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.15E-04 1.04E-04 2.53E-06 5.61E-06
Co-60 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 3.08E-04 8.53E-04 6.59E-04 3.95E-04
Cr-51 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 1.88E-05 0.00E+00 0.00E+00 0.00E+00
Cs-134 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 6.52E-07 0.00E+00 0.00E+00 0.00E+00
Cs-137 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 5.62E-05 1.03E-04 8.67E-05 6.12E-05
Fe-55 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 3.09E-04 3.48E-04
Fe-59 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 1.80E-06 0.00E+00 0.00E+00
H-3 Curies | 1.80E-03 4.78E-03 8.30E-03 3.84E-02 1.19E+01 6.31E+01 5.46E+01 2.23E+02
Mn-54 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 3.89E-05 7.44E-05 2.10E-05 8.22E-06
Na-24 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.31E-05 9.35E-05 8.60E-05 3.35E-05
Nb-95 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 6.91E-05 7.83E-05 0.00E+00 3.85E-06
Ni-63 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 5.40E-04 2.18E-04 5.40E-04 3.29E-04
Sb-122 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 1.05E-06 0.00E+00 0.00E+00 0.00E+00
Sb-124 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 1.56E-04 1.69E-06 0.00E+00 0.00E+00
Sb-125 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 1.22E-03 1.37E-04 1.31E-04 7.88E-05
Te-125m Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 1.79E-04 0.00E+00 0.00E+00 0.00E+00
Xe-133 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 2.89E-05 9.13E-06 1.08E-04
Xe-135 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 6.40E-09 6.39E-06 0.00E+00
Zn-65 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 3.49E-06 0.00E+00 0.00E+00 0.00E+00
Zr-95 Curies | 0.00E+00 0.00E+00 0.00E+00 0.00E-+00 { 2.96E-05 3.39E-05 0.00E+00 1.03E-06
Total for Period Curies | 1.80E-03 4.78E-03 8.30E-03 3.84E-02 1.19E+01 6.31E+01 5.46E+01 2.23E+02
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TABLE 5
Solid Waste Shipments

1. Solid Waste Shipped Offsite for Burial or Disposal (Not irradiated fuel).

Type of Waste Unit 2016 Est. Total
Total Error, %
a. Spent resins, filters, sludge, m3 2.58E+01 2.5E+01
evaporator bottoms, etc. Ci 1.16E+01
b. Dry compressible waste, Metals, m3 1.64E+02 2.5E+01
Contaminated equipment, etc. Ci 3.60E-01
¢. Irradiated components, m3 0
control rods, etc. Ci 0 N/A
d. All Oils/Sump Debris (Other) m3 8.03E+00 2.5E+01
Ci 1.22E-01

2. Estimate of major nuclide composition for the year (by type of waste) for concentrations

above 1.0%.

a.
Co-60 44.22% 5.08E+00 Ci
Fe-55 22.00% 2.53E+00 Ci
H-3 18.23% 2.10E+00 Gi
Ni-63 10.11% 1.16E+00 Ci
Sb-125 1.81% 2.08E-01 Ci
C-14 1.39% 1.60E-01 Ci
Mn-54 1.26% 1.45E-01 Ci

b.

Co-60 31.75% 1.14E-01 Ci
Fe-55 31.11% 1.12E-01 Ci
Ni-63 24.25% 8.70E-02 Ci
Co-58 2.90% 1.04E-02 Ci
Sb-125 1.86% 6.66E-03 Ci
Mn-54 1.77% 6.35E-03 Ci
Zr-95 1.43% 5.13E-03 Ci
Nb-95 1.39% 5.00E-03 Ci
H-3 1.29% 4.64E-03 Ci

c.

| None
d.
Ni-63 37.98% 4.60E-02 Ci
Co-60 25.51% 3.09E-02 Ci
Fe-55 24.52% 2.97E-02 Ci
Nb-95 3.78% 4.58E-03 Ci
Zr-95 2.00% 2.42E-03 Ci
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TABLE §
Solid Waste Shipments
Co-58 1.64% 1.99E-03 Ci
Mn-54 1.19 % 1.44E-03 Ci
Sb-125 1.06% 1.28E-03 Ci
Cr-51 1.03% 1.24E-03 Ci
3. Solid Waste Disposition
Numbers of Shipments |  Mode of Transportation Destination
) Barnwell Processing/Disposal
2 Hittman
Facility
_ Energy Solutions in
3 Hittman-Tennessee )
OakRidge, Tn
PGT Trucking Alaron in Wampum, Pa
2 Southern Pines Alaron in Wampum, Pa

Notes:

1. Two shipments by Hittman containing (2) 8-120 High Integrity Containers of
Dewatered Resin/Charcoal were shipped to the Barnwell Processing/Disposal
Facility for burial.

2. Three shipments by Hittman-Tennessee containing (1) 6-80 High Integrity
Container of Filters; (4) B-25 Boxes of Hot Particle/Dry Active Waste; and (15)
55—gallon drums of Waste Oil were shipped to Energy Solutions in OakRidge,
Tn for processing.

3. Two shipments by PGT Trucking containing (1) Sealand of Dry Active Waste; (4)
B-25 Boxes of Metal Waste; (2) B-12 Boxes of Metal Waste; (2) B-25 Boxes of
Paint Chips; and (6) B-25 Boxes of Nuclear Blowdown Resin were shipped to
Alaron in Wampum, Pa for processing.

4, Two shipments by Southern Pines containing (3) Sealands of Dry Active Waste
and (2) B-25 Boxes containing (10) 55-gallon Drums Sump Debris were shipped
to Alaron in Wampum, Pa for processing.
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TABLE 6
Gaseous and Liquid Effluents Dose Summary

Gaseous Effluents

Parameter Location Dose Dose Limit % of Limit

Qtr 1 Gamma Air Dose (mrad) 1.61 km ENE 0.00E+00 5.00E+00 0.00
Beta Air Dose (mrad) 1.61 km ENE 0.00E+00 1.00E+01 0.00
Total Body Dose (mrem) 1.61 km ENE 0.00E+00 5.00E+00 0.00
Skin Dose (mrem) 1.61 km ENE 0.00E+00 7.50E+00 0.00
Max Organ Dose (mrem)* 1.77 km E 0.00E+00 7.50E+00 0.00
None - None

Qtr 2 Gamma Air Dose (mrad) 1.61 km ENE 1.16E-05 5.00E+00 0.00
Beta Air Dose (mrad) 1.61 km ENE 1.03E-05 1.00E+01 0.00
Total Body Dose (mrem) 1.61 km ENE 1.09E-05 5.00E+00 0.00
Skin Dose (mrem) 1.61 km ENE 1.96E-05 7.50E+00 0.00
Max Organ Dose (mrem)* 1.77 km E 5.52E-06 7.50E+00 0.00
Child - Liver

Qtr 3 Gamma Air Dose (mrad) 1.61 km ENE 0.00E+00 5.00E+00 0.00
Beta Air Dose (mrad) 1.61 km ENE 0.00E+00 1.00E+01 0.00
Total Body Dose (mrem) 1.61 km ENE 0.00E+00 5.00E+00 0.00
Skin Dose (mrem) 1.61 km ENE 0.00E+00 7.50E+00 0.00
Max Organ Dose (mrem)* 1.77 km E 0.00E+00 7.50E+00 0.00
None - None

Qtr 4 Gamma Air Dose (mrad) 1.61 km ENE 0.00E+00 5.00E+00 0.00
Beta Air Dose (mrad) 1.61 km ENE 0.00E+00 1.00E+01 0.00
Total Body Dose (mrem) 1.61 km ENE 0.00E+00 ) 5.00E+00 0.00
Skin Dose (mrem) 1.61 km ENE 0.00E+00 7.50E+00 0.00
Max Organ Dose (mrem)* 1.77 km E 0.00E+00 7.50E+00 0.00
None - None

Year Gamma Air Dose (mrad) 1.61 km ENE 1.16E-05 1.00E+01 0.00
Beta Air Dose (mrad) 1.61 km ENE 1.03E-05 2.00E+01 0.00
Total Body Dose (mrem) 1.61 km ENE 1.09E-05 1.00E+01 0.00
Skin Dose {(mrem) 1.61 km ENE 1.96E-05 1.50E+01 0.00
Max Organ Dose {(mrem)* 1.77 km E 5.52E-06 1.50E+01 0.00

Child - Liver

* Includes dose from all nuclides excluding Carbon-14. See Section K for C-14.

Liquid Effluents

Parameter Max Receptor Dose Dose Limit % of Limit
Qtr 1 Max Organ Dose (mrem) Adult - Gi-LLi 3.30E-04 5.00E+00 0.01
Total Body Dose (mrem) Adult - Total Body 1.74E-04 1.50E+00 0.01
Qtr 2 Max Organ Dose (mrem) Adult - Gi-LLi 6.45E-04 5.00E+00 0.01
Total Body Dose (mrem) Adult - Total Body 4.70E-04 1.50E+00 0.03
Qtr 3 Max Organ Dose (mrem) Adult - Liver 3.25E-04 5.00E+00 0.01
Total Body Dose (mrem) Adult ~ Total Body 3.16E-04 1.50E+00 0.02
Qtr 4 Max Organ Dose (mrem) Adult - Liver 2.79E-03 5.00E+00 0.06
Total Body Dose (mrem) Adult - Total Body 2.78E-03 1.50E+00 0.19
Year Max Organ Dose (mrem) Adult - Gi-LLi 4.04E-03 1.00E+01 0.04
Total Body Dose (mrem) Adult - Total Body 3.74E-03 3.00E+00 0.12

NOTE: See Section E for max organ for each quarter
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is an implementing and
supporting document of the RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS
(RETS). In accordance with USNRC Generic Letter 89-01, entitled “Implementation of
Programmatic Controls for Radiological Effluent Technical Specifications in the Administrative
Controls Section of the Technical Specifications and the Relocation of Procedural Details of RETS
to the Offsite Dose Calculation Manual or to the Process Control Program”, the procedural details
for implementing the Radiological Controls have been incorporated into the ODCM. The ODCM
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/trip setpoints. The ODCM contains a list and graphical
description of the specific sample locations for the radiological environmental monitoring program.

Configurations of the liquid and gaseous radwaste treatment systems are also included.

The ODCM will be maintained at the Station as the reference which details the Radiological
Effluent Controls of the V. C. Summer Nuclear Station. Additionally the ODCM will be maintained
as the guide for accepted calculational methodologies. Changes in calculation methods or
parameters will be incorporated into the ODCM in order to ensure that the ODCM represents the
current methodology in all applicable areas. Computer software to perform described calculations

will be maintained current with this ODCM.
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RESPONSIBILITIES

The ODCM contains the radiological effluent controls, their applicability, remedial actions,
surveillance requirements, and their bases. Plant procedures implement responsibilities for
compliance with the ODCM that include:

The Operations group is responsible for:

° Declaring radioactive liquid and gaseous effluent monitor channels operable or inoperable.

° Ensuring the minimum number of operable channels for radioactive liquid and gaseous
effluent monitors.

° Notifying the responsible group to implement appropriate action if less than the minimum
number of radioactive liquid and gaseous effluent monitor channels are operable.

. Initiating a Condition Report (CR) in accordance with SAP-0999 when less than the
minimum number of channels operable condition prevails for more than 30 days.

. Restoring to within limits, the concentration of liquid radioactive material exceeding ODCM
limits released from the site.

. Ensuring radioactive liquid and gaseous effluent monitor setpoints are set as prescribed in
the effluent release permit.

. Suspending release if radioactive liquid and gaseous effluent monitor setpoints are less
conservative than ODCM requirements.

° Declaring liquid and gaseous radwaste treatment systems operable or inoperable.

o Ensuring operability of gaseous and liquid radwaste treatment systems and ventilation
exhaust treatment system.

o Ensuring appropriate portions of the gaseous and liquid radwaste treatment systems are
used to reduce the radioactive materials in liquid and gaseous waste prior to their discharge
when the projected doses exceed limits specified by the ODCM.

o Initiating a CR in accordance with SAP-0999 when liquid or gaseous radwaste system is
inoperable for more than 31 days.

o Performing channel check and source check at the frequencies shown in Tables 1.1-2 and
1.2-2 for each radioactive liquid and gaseous effluent monitoring instrumentation channel.

ODCM, V. C. Summer/SCE&G: Revision 30 (March 2016)
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Instrumentation and Controls group is responsible for:

o Performing channel calibration and analog channel operational test at the frequencies
shown in Tables 1.1-2 and 1.2-2 for each radioactive liquid and gaseous effluent monitoring
instrumentation channel.

o Informing the Operations group of surveillance test results.

The Health Physics group is responsible for:

° Establishing setpoints for radioactive liquid and gaseous effluent monitors, consistent with
ODCM methodology, and providing setpoints information to Operations.

° Implementing remedial actions as requested by Operations. These actions include grab
sampling and analysis and providing the results to Operations.

. Performing periodic radioactive effluent monitor checks to determine backgrounds, normal
indications and verifying monitor correlation graphs, and providing this information as
necessary to Operations.

. Implementing radioactive gaseous and liquid waste sampling and analysis program in
accordance with ODCM Tables 1.1-4 and 1.2-3.

. Informing Operations when at least one Circulating Water Pump or the Circulating Water
Jockey Pump is required to provide dilution to the discharge structure.

. Calculating cumulative dose contributions and performing dose projections from liquid and
gaseous effluents in accordance with the ODCM and providing the information to
Operations.

o Initiating a CR in accordance with SAP-0999 when calculated dose from the discharge of

radioactive materials in liquid or gaseous effluents are in excess of the limits specified by
ODCM Sections 1.1.3.1 or 1.2.3.1.

. Initiating a CR in accordance with SAP-0999 when liquid or gaseous waste is discharged
without treatment and is in excess of the limits specified by ODCM Sections 1.1.4.1 or
1.2.3.1.

o Initiating a CR in accordance with SAP-0999 when the dose or dose commitment to any

member of the public due to releases of radioactivity and radiation is in excess of 25 mrem
to the total body or any organ (except the thyroid, which shall be limited to less than or
equal to 75 mrem) over 12 consecutive months.

o Implementing the Radiological Environmental Monitoring Program as specified in Section
1.4 of the ODCM.

ODCM, V. C. Summer/SCE&G: Revision 30 (March 2016)
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Initiating a CR in accordance with SAP-0999 when the Radiological Environmental
Monitoring Program limiting conditions for operation are exceeded.

Preparation of the Annual Radioactive Effluent Release Report and the Annual
Environmental Operating Report.

ODCM, V. C. Summer/SCE&G: Revision 30 (March 2016)
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1.0 SPECIFICATION OF CONTROLS

1.1 LIQUID EFFLUENTS

1.1.1 Radioactive Liquid Effluent Monitoring Instrumentation

CONTROLS

1.1.1.1  The radioactive liquid effluent monitoring instrumentation channels
shown in Table 1.1-1 shall be OPERABLE with their alarm/trip setpoints set to
ensure that the limits of ODCM Specification 1.1.2.1 are not exceeded. The
alarm/trip setpoints of these channels shall be determined in accordance with
ODCM, Section 2.1.

APPLICABLE: At all times.
ACTION:
a. With a radioactive liquid effluent monitoring instrumentation channel

alarm/ trip setpoint less conservative than required by the above
specification, immediately suspend the release of radioactive liquid
effluents monitored by the affected channel or declare the channel
inoperable.

b. With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 1.1-1. Additionally, if this condition prevails for more
than 30 days, in the next Annual Radioactive Effluent Release Report
explain why this condition was not corrected in a timely manner.

C. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

1.1.1.2  Each radioactive liquid effluent monitoring instrumentation channel shall
be demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and ANALOG CHANNEL
OPERATIONAL TEST operations at the frequencies shown in Table 1.1-2.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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Table 1.1-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM

INSTRUMENT

AND AUTOMATIC TERMINATION OF RELEASE

a.

b.

Liquid Radwaste Effluent Line - RM-L5 or RM-L9

Nuclear (Processed Steam Generator) Blowdown
Effluent Line RM-L7 or RM-L9

Steam Generator Blowdown Effluent Line

1. Unprocessed during Power Operation -
RM-L10 or RM-L3

2. Unprocessed during Startup - RM-L3

Turbine Building Sump Effluent Line - RM-L8

Condensate Demineralizer Backwash Effluent Line
RM-L11

FLOW RATE MEASUREMENT DEVICES*

a.

b.

Liquid Radwaste Effluent Line - Tanks 1 and 2
Penstock Minimum Flow Interlock™*

Nuclear Blowdown Effluent Line

Steam Generator (Unprocessed) Blowdown
Effluent Line

TANK LEVEL INDICATING DEVICES

a.

In the event that simultaneous releases from both WMT and NBMT are required
(which normally will be prevented by procedure) the flow rate for monitor RM-L9

Condensate Storage Tank

MINIMUM
CHANNELS

OPERABLE

1/tank
1

1
1

ACTION

A A M b

will be determined by adding flow rates for monitors RM-L5 and RM-L7.
Minimum dilution flow is assured by an interlock that terminates liquid waste
releases if the minimum dilution flow is not available.

1.0-2
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ACTION 1

ACTION 2

ACTION 3

Table 1.1-1 (Continued)

TABLE NOTATION

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. At least two independent samples are analyzed in
accordance with ODCM Specification 1.1.2.4 and
b. At least two technically qualified members of the Facility

Staff independently verify the release rate calculations and
discharge line valving.
Otherwise, suspend release of radioactive effluents via this path-
way.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided grab samples are analyzed by
gamma spectroscopy for radioactivity at the LLD specified in Table
1.1-4 or samples are analyzed for gross radioactivity (beta and
gamma) at a limit of detection of at least 1E-7 microcuries/gram.

a. At least once per 12 hours when the specific activity of the
secondary coolant is greater than 0.01 microcuries/gram
DOSE EQUIVALENT [-131, or

b. At least once per 24 hours when the specific activity of the
secondary coolant is less than or equal to 0.01 micro-
curies/gram DOSE EQUIVALENT [-131.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided that, at least once per 12 hours,
grab samples are collected and analyzed by gamma spectroscopy
for radioactivity at the LLD specified in Table 1.1-4 or samples are
analyzed for gross radioactivity (beta and gamma) at a limit of
detection of at least 1E-7 microcuries/gram.

ODCM, V. C. Summer, SCE&G: Revision 27 (January 2011)
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ACTION 4

ACTION 5

ACTION 6

Table 1.1-1 (Continued)

TABLE NOTATION

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flow rate is estimated at
least once per 4 hours during actual releases. Pump curves may be
used to estimate flow.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, liquid additions to this
tank may continue for up to 30 days provided the tank liquid level is
estimated during all liquid additions to the tank to prevent overflow.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases may
continue for up to 30 days provided that samples are analyzed in
accordance with ODCM Specification 1.1.2.2 and Technical Specifi-
cation 4.11.1.5.

ODCM, V. C. Summer, SCE&G: Revision 27 (January 2011)
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Table 1.1-2

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

ANALOG
CHANNEL CHANNEL
CHANNEL SOURCE CALIBRA- OPERATIONAL
INSTRUMENT CHECK CHECK TION TEST

1. GROSS RADIOACTIVITY MONITORS
PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

a. Liquid Radwaste Effluent Line - D =] R(2) Q(1)
RM-L5 or RM-L9
b. Nuclear Blowdown Effluent Line D =) R(2) Q(1)
RM-L7
C. Steam Generator Blowdown D M R(2) Q(1)
Effluent Line - RM-L3, RM-L10
d. Turbine Building Sump Effluent D M R(2) Q(1)
Line - RM-L8
e. Condensate Demineralizer D M R(2) Q(4)
Backwash Effluent Line RM-L11
2. FLOW RATE MEASUREMENT DEVICES
a. Liquid Radwaste Effluent Line D(3) N.A. R Q
b. Penstocks Minimum Flow D(3) N.A. R Q
Interlock
C. Nuclear Blowdown Effluent Line D(3) N.A. R Q
d. Steam Generator Blowdown
Effluent Line D(3) N.A. R Q
3. TANK LEVEL INDICATING DEVICES
a. Condensate Storage Tank D N.A. R Q

See Table 1.1-3 for explanation of frequency notation.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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(1)

(2)

)

(4)

Table 1.1-2 (Continued)
TABLE NOTATION

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic isolation of this pathway and control room alarm annunciation occurs if
any of the following conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint.

Loss of Power (alarm only).

Low Flow (alarm only).

Instrument indicates a Downscale Failure (alarm only).

Normal/Bypass switch set in Bypass (alarm only).

Other instrument controls not set in Operate mode.

ook wWN

The initial CHANNEL CALIBRATION shall be performed using one or more of
the reference standards certified by the National Institute of Standards and
Technology (NIST) or using standards that have been obtained from suppliers
that participate in measurement assurance activities with NIST. These standards
shall permit calibrating the system over its intended energy and measurement
range. For subsequent CHANNEL CALIBRATION, sources that have been
related to the initial calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of
release. CHANNEL CHECK shall be made at least once per 24 hours on days
on which continuous, periodic or batch releases are made.

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic isolation of this pathway and local panel alarm annunciation occurs if
any of the following conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint.

Loss of Power (alarm only).

Low Flow (alarm only).

Instrument indicates a Downscale Failure (alarm only).

Normal/Bypass switch set in Bypass (alarm only).

Other instrument controls not set in Operate mode.

ook wWN

ODCM, V. C. Summer, SCE&G: Revision 21 (March 1996)

1.0-6



Table 1.1-3

FREQUENCY NOTATION
Notation Frequency
D At least once per 24 hours.
w At least once per 7 days.
M At least once per 31 days.
Q At least once per 92 days.
SA At least once per 184 days.
At least once per 18 months.
P Completed prior to each release.
N.A. Not applicable.

Note: Each surveillance requirement shall be performed within
the specified surveillance interval with a maximum allowable
extension of 25% of the specified surveillance interval.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)

1.0-7




1.1.2 Liquid Effluents: Concentration

CONTROLS

1.1.2.1  The concentration of radioactive material released from the site (see
Technical Specification Figure 5.1-4) shall be limited to 10 times the concentration
values 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 2E-4 microcuries/ml
total activity.

APPLICABLE: At all times.

ACTION:

a. With the concentration of radioactive material released to
unrestricted areas exceeding the above limits, immediately
restore the concentration to within the above limits.

b. The provisions of Technical Specifications 3.0.3 and 3.0.4 are
not applicable.

SURVEILLANCE REQUIREMENTS

1.1.2.2  The radioactivity content of each batch of radioactive liquid waste shall
be determined prior to release by sampling and analysis in accordance with Table
1.1-4. The results of pre-release analyses shall be used with the calculational
methods in ODCM Section 2.1 to assure that the concentration at the point of
release is maintained within the limits of ODCM Specification 1.1.2.1.

1.1.2.3 Post-release analyses of samples composited from batch releases shall
be performed in accordance with Table 1.1-4. The results of the previous post-
release analyses shall be used with the calculational methods in ODCM Section
2.1 to assure that the concentrations at the point of release were maintained within
the limits of ODCM Specification 1.1.2.1.

ODCM, V. C. Summer, SCE&G: Revision 25 (January 2007)
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1.1.2.4  The radioactivity concentration of liquids discharged from continuous
release points shall be determined by collection and analysis of samples in
accordance with Table 1.1-4. The results of the analyses shall be used with the
calculational methods in ODCM Section 2.1 to assure that the concentrations at
the point of release are maintained within the limits of ODCM Specification 1.1.2.1.

1.1.2.5 Atleast one Circulating Water Pump or the Circulating Water Jockey
Pump shall be determined to be in operation and providing dilution to the

discharge structure at least once per 4 hours whenever dilution is required to meet
the site radioactive effluent concentration limits of ODCM Specification 1.1.2.1.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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Table 1.1-4

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum Type of of Detection
Liquid Release Sampling Analysis Activity (LLD)
Type Frequency Frequency Analysis (uCi/ml)®
Batch Waste Release® P P Principal Gamma 5X10”
Tanks Each Batch Each Batch Emitters’
-131 1X10°
Waste Monitor Tanks P M Dissolved and 1X107°
One Batch/M Entrained Gases
(Gamma Emitters)
Condensate Demin- P M H-3 1X107
eralizer Backwash Each Batch Compositeb
Receiving Tank
Gross Alpha 1X10”
Nuclear Blowdown P Q Sr-89, Sr-90 5X10°
Monitor Tank Each Patch Composite”
Fe-55, Ni-63 # 1X10°
Continuous Release® D w Principal Gamma 5X10”
Grab Sample Composite®  Emitters'
-131 1X10°
Steam Generator M M Dissolved and 1X10°
Blowdown Grab Sample Entrained Gases
(Gamma Emitters)
Turbine Building D M H-3 1X10™
Sump Grab Sample Composite®
Gross Alpha 1X10”"
Service Water D Q Sr-89, Sr-90 5X107
Grab Sample Composite®
Fe-55 1X10°

ODCM, V. C. Summer, SCE&G: Revision 30 (March 2016)

See Table 1.1-3 for explanation of frequency notation.

# Ni-63 required for Waste Monitor Tanks only.
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Table 1.1-4 (Continued)

TABLE NOTATION

The Lower Limit of Detection (LLD) is the smallest concentration of radioactive
material in a sample that will yield a net count above background that will be
detected with a 95% probability. LLD also yields a 5% probability of falsely
concluding that a blank observation represents a “real” signal.

For a particular measurement system (which may include radiochemical
separation):

b 2.71+4.66s,
(E) (V) (2.22) (Y) (exp) (-4A7)

Where:

LLD is the “a priori” lower limit of detection as defined above (as pCi per unit

mass or volume). Current literature defines the LLD as the detection
capability for the instrumentation only and the MDC, the minimum

detectable concentration, as the detection capability for a given instrument

procedure and type of sample.

4.66 is a factor which corrects for the smallest activity that has a probability,

p, of being detected, and a probability, 1-p, of falsely concluding its
presence.

2.71 may be used to account for minor deviations of the Poisson

distribution from Normality.
466 =2k \/ 1+(t,/t,)

k = a constant whose value depends on the chosen
confidence level (NRC recommends a confidence
level of 95%)

= 1.6545 at 95% confidence level
t, = background time
ts = sample time

Sp is the standard deviation of the background counting rate or the counting

rate of blank sample as appropriate (as counts per minute).

E is the counting efficiency (as counts per transformation).

ODCM, V. C. Summer, SCE&G: Revision 29 (August 2013)
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Table 1.1-4 (Continued)

TABLE NOTATION

V is the sample size (in units of mass or volume).

2.22 is the number of transformations per minute per picoCurie.
Y is the fractional radiochemical yield (when applicable).

A is the radioactive decay constant for the particular radionuclide.

At is the elapsed time between midpoint of sample collection and
time of counting (for plant effluents, not environmental samples).

The value of s , used in the calculation of the LLD for a detection
system shall be used on the actual observed variance of the back-
ground counting rate or of the counting rate of the blank samples (as
appropriate) rather than on an unverified theoretically predicted
variance. In calculating the LLD for a radionuclide determined by
gamma-ray spectrometry the background should include the typical
contributions of other radionuclides normally present in the samples.
Typical values of E, V, Y and At shall be used in the calculation.

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

*For a more complete discussion of the LLD, and other detection limits, see the following:

(1) HASL Procedures Manual, HASL-300 (revised annually).

(2) Currie, L. A., “Limits for Qualitative Detection and Quantitative Determination -
Application to Radiochemistry” Anal. Chem. 40, 586-93 (1968).

(3) Hartwell, J. K., “Detection Limits for Radioisotopic Counting Techniques,” Atlantic
Richfield Handford Company Report ARH-2537 (June 22, 1972).

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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Table 1.1-4 (Continued)

TABLE NOTATION

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

To be representative of the quantities and concentrations of radioactive materials
in liquid effluents, samples shall be composited in proportion to the rate of flow of
the effluent stream. Prior to analyses, all samples taken for the composite shall be
thoroughly mixed in order for the composite sample to be representative of the
effluent release.

A batch release is the discharge of liquid wastes of a discrete volume. Prior to
sampling for analyses, each batch shall be isolated, and then thoroughly mixed, by
a method described in ODCM Section 2.0, to assure representative sampling.

A continuous release is the discharge of liquid wastes of a nondiscrete volume;
e.g., from a volume of system that has an input flow during the continuous release.

The principal gamma emitters for which the LLD specification applies exclusively
are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-
134, Cs-137, and Ce-141. Ce-144 shall also be measured, but with an LLD of
5X 10 ®. This list does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable and identifiable, together with the
above nuclides, shall also be identified and reported.

ODCM, V. C. Summer, SCE&G: Revision 25 (January 2007)
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1.1.3 Liquid Effluents: Dose

CONTROLS

1.1.3.1

The dose or dose commitment to an individual from radioactive

materials in liquid effluents released from the site (see Technical Specification
Figure 5.1-4) 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.

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.

APPLICABLE: At all times.
ACTION:

a. With the calculated dose from the release of radioactive materials in
liquid effluents exceeding any of the above limits, in lieu of any other
report required by ODCM Section 1.6, prepare and submit to the
Commission within 30 days, pursuant to Technical Specification
6.9.2, a Special Report which identifies the cause (s) for exceeding
the limit (s) and defines the corrective actions to be taken to the
releases and the proposed actions to be taken to assure that
subsequent releases will be in compliance with ODCM Specification
1.1.3.1.

b. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not

applicable.

SURVEILLANCE REQUIREMENTS

1.1.3.2

Dose Calculations Cumulative dose contributions from liquid

effluents shall be determined in accordance with ODCM Section 2.2 at least once

per 31 days.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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1.1.4 Liquid Waste Treatment

CONTROLS

1.1.4.1 The liquid radwaste treatment system shall be OPERABLE. The
appropriate portions of the system shall be used to reduce the radioactive
materials in liquid wastes prior to their discharge when the projected doses due to
the liquid effluent from the site (See Technical Specification Figure 5.1-4) when
averaged on a sliding 31 day calendar basis, would exceed 0.06 mrem to the total
body or 0.2 mrem to any organ.

APPLICABLE: At all times.
ACTION:
a. With the liquid radwaste treatment system inoperable for more than 31 days

or with radioactive liquid waste being discharged without treatment and in

excess of the above limits, in lieu of any other report required by ODCM

Section 1.6, prepare and submit to the Commission within 30 days,

pursuant to Technical Specification 6.9.2, a Special Report which includes

the following information:

1. Identification of the inoperable equipment or subsystems and the
reason for inoperability.

2. Action(s) taken to restore the inoperable equipment to OPERABLE

status.
3. Summary description of action(s) taken to prevent a recurrence.
b. With radioactive waste being discharged, the requirements to process

effluents are:
1. If all streams are unprocessed and projected dose(s) exceed the

limits of ODCM Specification 1.1.4.1, process the appropriate
streams to the point that the projected dose is within limits.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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2. With a combination of processed and unprocessed streams
producing a dose projection exceeding the limits of specification
1.1.4.1, process the unprocessed streams if they contribute greater
than or equal to 10 percent of Specification 1.1.4.1 limits.

C. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

1.1.4.2 Doses due to liquid releases shall be projected at least once per 31
days.
1.14.3 The liquid radwaste treatment system shall be demonstrated

OPERABLE by operating the liquid radwaste treatment system equipment for at
least 30 minutes at least once per 92 days unless the liquid radwaste system has
been utilized to process radioactive liquid effluents during the previous 92 days.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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1.2 GASEOUS EFFLUENTS

1.2.1 Radioactive Gaseous Effluent Monitoring Instrumentation

CONTROLS

1.2.1.1 The radioactive gaseous effluent monitoring instrumentation
channels shown in Table 1.2.-1 shall be OPERABLE with their alarm/trip setpoints
set to ensure that the limits of ODCM Specification 1.2.2.1 are not exceeded. The
alarm/trip setpoints of these channels shall be determined in accordance with
ODCM Section 3.1.

APPLICABLE: As shown in Table 1.2-1
ACTION:
a. With a radioactive gaseous effluent monitoring instrumentation channel

alarm/trip setpoint less conservative than required by the above ODCM
Specification, immediately suspend the release of radioactive gaseous
effluents monitored by the affected channel or declare the channel
inoperable.

b. With less than the minimum number of radioactive gaseous effluent
monitoring instrumentation channels OPERABLE, take the ACTION shown
in Table 1.2-1. Additionally if this condition prevails for more than 30 days,
in the next Annual Radioactive Effluent Release Report, explain why this
condition was not corrected in a timely manner.

C. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

1.21.2 Each radioactive gaseous effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION and an ANALOG
CHANNEL OPERATIONAL TEST operations at the frequencies shown in Table
1.2-2.

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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Table 1.2-1

RADIOACTIVE GASEOUS EFFLUENT
MONITORING INSTRUMENTATION

INSTRUMENT
WASTE GAS HOLDUP SYSTEM

a. Noble Gas Activity Monitor - Providing
Alarm and Automatic Termination of
Release (RM-A10 or RM-A3)

MAIN PLANT VENT EXHAUST SYSTEM

a. Noble Gas Activity Monitor - Providing
Alarm and Automatic Termination of
Release from Waste Gas Holdup System
(RM-A3)

lodine Sampler

Particulate Sampler

Flow Rate Measuring Device

Sampler Flow Rate Measuring Device

pooo

REACTOR BUILDING PURGE SYSTEM

a. Noble Gas Activity Monitor Providing
Alarm & Automatic Termination of
Release (RM-A4)

b. lodine Sampler

Particulate Sampler

Flow Rate Measuring Device

1. For 36" Purge (IFT09287)

2. For 6" Purge (IFT08252)

e. Sampler Flow Rate Measuring Device

oo

MINIMUM
CHANNELS

OPERABLE

= A A

APPLICA-
BILITY

ACTION

ODCM, V. C. Summer, SCE&G: Revision 24 (May 2006)
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Table 1.2-1 (Continued)
TABLE NOTATION

*

At all times during releases via this pathway.

ACTION 7 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, the contents of the tank(s)
may be released to the environment provided that prior to initiating the

release:

a. At least two independent samples of the tank’s contents are
analyzed.

b. At least two technically qualified members of the Facility Staff
independently verify the release rate calculations and discharge
valve lineup.

Otherwise, suspend release of radioactive effluents via this pathway.

ACTION 8 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided the flow rate is estimated at least once per
4 hours.

ACTION 9 - 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 at least once per
12 hours and these samples are analyzed for gross activity within 24 hours.

ACTION 10 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, immediately suspend
PURGING of radioactive effluents via this pathway.

ACTION 11 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via the
affected pathway may continue provided samples, as specified in
Table 1.2-3, are continuously collected with auxiliary sampling equipment.

a. With the monitor taken out of service, by a condition other than a
planned action, the action statement is considered met if a
conscious, concerted and continuous effort is being made to initiate
the collection of the required sample(s) with auxiliary sampling
equipment.

b. A planned removal of the monitor from service requires that the
auxiliary sampling equipment be staged in the area to reduce the
amount of time for the change over from sampling by the installed
monitor to the auxiliary sampling equipment.
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Table 1.2-2

RADIOACTIVE GASEOUS EFFLUENT
MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT

WASTE GAS HOLDUP
SYSTEM

a.

Noble Gas Activity
Monitor - RM-A10
or RM-A3

MAIN PLANT VENT
EXHAUST SYSTEM

a.

Noble Gas Activity
Monitor - RM-A3

lodine Sampler

Particulate
Sampler

Flow Rate
Measuring Device

Sampler Flow Rate
Monitor

REACTOR BUILDING
PURGE SYSTEM

a.

See Table 1.1-3 for explanation of frequency notation.

Noble Gas Activity
Monitor - RM-A4

lodine Sampler

Particulate
Sampler

Flow Rate
Measuring Device
1.For 36” Purge
(IFT09287)
2.For 6" Purge
(IFT08252)

Sampler Flow Rate
Monitor

CHANNEL
CHECK

SOURCE
CHECK

N.A.
N.A.

N.A.

N.A.

P.M

N.A.
N.A.

N.A.
N.A.

N.A.

CHANNEL
CALIBRATION

R(3)

R(3)

N.A.
N.A.

R(3)

N.A.
N.A.

ANALOG
CHANNEL
OPERATIONAL
TEST

Q(1)

Q(2)

N.A.
N.A.

Q(1)

N.A.
N.A.
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(1)

(2)

3)

Table 1.2-2 (Continued)

TABLE NOTATION

At all times.

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic isolation of this pathway and control room alarm annunciation occurs if
any of the following conditions exists:

Instrument indicates measured levels above the alarm/trip setpoint.

Loss of Power (alarm only).

Low Flow (alarm only).

Instrument indicates a Downscale Failure (alarm only).

Normal/Bypass switch set in Bypass (alarm only).

Other instrument controls not set in Operate mode.

IS S o

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
control room alarm annunciation occurs if any of the following conditions exists:
Instrument indicates measured levels above the alarm setpoint.

Loss of Power.

Low Flow.

Instrument indicates a Downscale Failure.

Instrument controls not set in Operate mode.

abhwn =

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and
Technology (NIST) or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NIST. These standards shall
permit calibrating the system over its intended range of energy and measurement.
For subsequent CHANNEL CALIBRATION, sources that have been related to the
initial calibration shall be used.
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1.2.2 Gaseous Effluents: Dose Rate

CONTROLS

1.2.21 The dose rate in unrestricted areas due to radioactive materials
released in gaseous effluents from the site ( see Technical Specification Figure
5.1-3) shall be limited to the following:

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

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

APPLICABLE: At all times.

ACTION:

With the dose rate(s) exceeding the above limits, immediately decrease the
release rate to within the above limit(s).

SURVEILLANCE REQUIREMENTS

1222 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above limits in accordance with the methods and
procedures of the ODCM.

1.2.2.3 The dose rate due to radioiodines, tritium and radioactive materials
in particulate form with half lives greater than 8 days in gaseous effluents shall be
determined to be within the above limits in accordance with the methods and
procedures of ODCM Section 3.2.2 by obtaining representative samples and
performing analyses in accordance with the sampling and analysis program
specified in Table 1.2-3.
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Table 1.2-3

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower
Limit of
Minimum Type of Detection
Gaseous Release Sampling Analysis Activity (LLD)
Type Frequency Frequency Analysis (uCi/ml)®
A. Waste Gas Storage P P Principal Gamma 1X10™
Tank Each Tank Each Tank Emitters®
Grab Sample
B1 Reactor Building P P Principal Gamma 1X10™
- 36" Purge Line Each Purge >° Each Purge®  Emitters®
H-3 1X10°
- 6” Purge Line
B2 Reactor Building M° M° Principal Gamma 1X10™
- 6” Purge Line Grab Sample Emitters®
(if continuous) H-3 1X10™
C Main Plant Vent M°*© M° Principal Gamma 1X10™
Grab Sample Emitters®
H-3 1X10™
D1. Reactor Building Continuous we 1-131 1X10™°
Purge Sampler' Charcoal Sample  1-133 1X107"°
2. Main Plant Vent Continuous we Principal Gamma 1X10™
Sampler’ Particulate Emitters®
Sample I-131, others
Continuous M
Sampler’ Composite Parti-  Gross Alpha 1X10™
culate Sample
Continuous Q
Sampler’ Composite Parti-  Sr-89, Sr-90 1X10™
culate Sample
Continuous Noble Gas Noble Gases 1X10°
Monitor Monitor Gross Beta

See Table 1.1-3 for explanation of frequency notation.
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Table 1.2-3 (Continued)
TABLE NOTATION

See Table 1.1-4 notation (a) for definition of LLD.

Analyses shall be also be performed within 24 hours following shutdown, startup,
or a THERMAL POWER change exceeding 15 percent of the RATED THERMAL
POWER within a one hour period.

Tritium grab samples shall be taken at least once per 24 hours when the refueling
canal is flooded.

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after removal from sampler).
Sampling shall also be performed at least once per 24 hours for at least 7 days
following each shutdown, startup or THERMAL POWER change exceeding 15
percent of RATED THERMAL POWER in one hour and analyses shall be
completed within 48 hours of changing. When samples collected for 24 hours are
analyzed, the corresponding LLD’s may be increased by a factor of 10.

Tritium grab samples shall be taken at least once per 7 days from the ventilation
exhaust from the spent fuel pool area, whenever spent fuel is in the spent fuel
pool.

The ratio of the sample flow rate to the sampled stream flow rate shall be known
for the time period covered by each dose or dose rate calculation made in
accordance with ODCM Specifications 1.2.2.1, 1.2.3.1 and 1.2.4 1.

The principal gamma emitters for which the LLD specification applies exclusively
are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135 and Xe-
138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-
134, Cs-137, Ce-141 and Ce-144 for particulate emissions. This list does not
mean that only these nuclides are to be detected and reported. Other peaks which
are measurable and identifiable, together with the above nuclides, shall also be
identified and reported.

Prior to sampling for analysis, each batch of oil shall be isolated and representative
samples obtained by methods described in ASTM D 4057-81, Volume 05.03,
“Standard Practice for Manual Sampling of Petroleum and Petroleum Products”.

This LLD refers to the liquid sample.
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1.2.3 Gaseous Effluents: Dose - Noble Gas

CONTROLS

1.2.3.1 The air dose due to noble gases released in gaseous effluents from

the site (see Technical Specification Figure 5.1-3) 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.

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.

APPLICABLE: At all times.

ACTION:

a. With the calculated air dose from radioactive noble gases in gaseous
effluents exceeding any of the above limits, in lieu of any other report
required by ODCM Section 1.6, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification 6.9.2, a Special Report
which identifies the cause(s) for exceeding the limit(s) and defines the
corrective actions to be taken to releases and the proposed corrective
actions to be taken to assure that subsequent releases will be in
compliance with ODCM Specification 1.2.3.1.

b. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not

applicable.
SURVEILLANCE REQUIREMENTS

1.2.3.2 Dose Calculations Cumulative dose contributions for the current
calendar quarter and current calendar year shall be determined in accordance with
ODCM Section 3.2.3 at least once per 31 days.
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124 Gaseous Effluents: Dose - Radioiodines, Tritium, and Radioactive
Materials in Particulate Form.

CONTROLS

1.241 The dose to an individual from radioiodines, tritium, and radioactive
materials in particulate form, and radionuclides (other than noble gases) with half-
lives greater than 8 days in gaseous effluents (see Technical Specification Figure
5.1-3) shall be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrem to any organ.

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

APPLICABLE: At all times.

ACTION:

a. With the calculated dose from the release of tritium, radioiodines, and
radioactive materials in particulate form with half lives greater than 8 days in
gaseous effluents exceeding any of the above limits, in lieu of any other
report required by ODCM Section 1.6, prepare and submit to the
Commission within 30 days, pursuant to Technical Specification 6.9.2, a
Special Report which identifies the cause(s) for exceeding the limit and
defines the corrective actions to be taken to releases and the proposed
actions to be taken to assure that subsequent release will be in compliance
with ODCM Specification 1.2.4.1.

b. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

1.24.2 Dose Calculations Cumulative dose contributions for the current
calendar quarter and current calendar year shall be determined in accordance with
ODCM Section 3.2.3 at least once per 31 days.
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1.2.5 Gaseous Effluents: Gaseous Radwaste Treatment

CONTROLS

1.2.5.1 The GASEOUS RADWASTE TREATMENT SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE. The
appropriate portions of the GASEOUS RADWASTE TREATMENT SYSTEM shall
be used to reduce radioactive materials in gaseous waste prior to their discharge
when the projected gaseous effluent air doses due to gaseous effluent releases
from the site (See Technical Specification Figure 5.1-3), when averaged over 31
days, would exceed 0.2 mrad for gamma radiation and 0.4 mrad for beta radiation.
The appropriate portions of the VENTILATION EXHAUST TREATMENT SYSTEM
shall be used to reduce radioactive materials in gaseous waste prior to their
discharge when the projected doses due to gaseous effluent releases from the site
when averaged over 31 days would exceed 0.3 mrem to any organ.

APPLICABLE: At all times™.

ACTION:

a. With the GASEOUS RADWASTE TREATMENT SYSTEM and/or the
VENTILATION EXHAUST TREATMENT SYSTEM inoperable for more
than 31 days or with gaseous waste being discharged without treatment
and in excess of the above limits, in lieu of any other report required by
ODCM Section 1.6, prepare and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Special Report which includes
the following information:

1. Identification of the inoperable equipment or subsystems and the
reason for inoperability.

2. Action(s) taken to restore the inoperable equipment to OPERABLE
status.

*The Waste Gas System may be secured during refueling and defueled operations since
there is no gas in the system to be removed and processed. The system is considered
“‘inoperable” during these conditions due to the instrumentation being out of calibration
when flow is stopped through the recombiner. This “inoperable” state is the normal
system condition during refueling and defueled modes.
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3. Summary description of action(s) taken to prevent a recurrence.

b. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

1.2.5.2 Doses due to gaseous releases from the reactor shall be projected at
least once per 31 days.

1.2.5.3 The GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION
EXHAUST TREATMENT SYSTEM shall be demonstrated OPERABLE by opera-
ting the GASEOUS RADWASTE TREATMENT SYSTEM equipment and
VENTILATION EXHAUST TREATMENT SYSTEM equipment for at least 30
minutes, at least once per 92 days unless the appropriate system has been utilized
to process radioactive gaseous effluents during the previous 92 days.
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1.3 RADIOACTIVE EFFLUENTS: TOTAL DOSE

CONTROLS

1.3.1 The dose or dose commitment to any member of the public, due to releases
of radioactivity and radiation, from uranium fuel cycle sources including the
Independent Spent Fuel Storage Installation (ISFSI) shall be limited to less
than or equal to 25 mrem to the total body or any organ (except the thyroid,
which shall be limited to less than or equal to 75 mrem) over 12 consecutive

months.

APPLICABLE: At all times.

ACTION:

a.

With the calculated doses from the release of radioactive
materials in liquid or gaseous effluents exceeding twice the
limits of ODCM Specification 1.1.3.1.a, 1.1.3.1.b, 1.2.3.1.a,
1.2.3.1.b, 1.24.1.a or 1.2.4.1.b, in lieu of any other report
required and ODCM Section 1.6, prepare and submit to the
Commission, within 30 days, pursuant to Technical
Specification 6.9.2, a Special Report which defines the
corrective action to be taken to reduce subsequent releases
to prevent recurrence of exceeding the limits of ODCM
Specification 1.3.1. This Special Report, defined in 10 CFR
20.2203(a)(4), shall include an analysis which estimates the
radiation exposure (dose) to a member of the public from
uranium fuel cycle sources (including all effluent pathways
and direct radiation) for a 12 consecutive month period that
includes the release(s) covered by this report. The report
shall also describe levels of radiation and concentrations of
radioactive material involved and the cause of the exposure
levels or concentrations. [f the estimated dose(s) exceeds the
limits of ODCM Specification 1.3.1, and if the release
condition resulting in violation of 40 CFR 190 has not already
been corrected, the Special Report shall include a request for
a variance in accordance with the provisions of 40 CFR 190
and including information of § 190.11 (b). Submittal of the
report is considered a timely request, and a variance is
granted until staff action on the request is complete. The
variance only relates to the limits of 40 CFR 190, and does
not apply in any way to the requirements for dose limitation of
10 CFR Part 20, as addressed in ODCM Specifications 1.1.2
and 1.2.2.

The provisions of Technical Specifications 3.0.3 and 3.0.4 are
not applicable.
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SURVEILLANCE REQUIREMENTS

1.3.2 Dose Calculations Cumulative dose contributions from liquid and gaseous

effluents shall be determined in accordance with ODCM Specifications 1.1.3.2, 1.2.3.2
and 1.2.4.2.
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1.4 RADIOLOGICAL ENVIRONMENTAL MONITORING

1.41 Monitoring Program
CONTROLS
1.4.1.1  The radiological environmental monitoring program shall be conducted

as specified in Table 1.4-1.

APPLICABILITY: At all times.

ACTION:

a.

With the radiological environmental monitoring program not being
conducted as specified in Table 1.4-1 in lieu of any other report required by
ODCM Section 1.6, prepare and submit to the Commission, in the Annual
Radiological Environmental Operating Report, a description of the reasons
for not conducting the program as required and the plans for preventing a
recurrence.

With the level of radioactivity in an environmental sampling medium
exceeding the reporting levels of Table 1.4-2 when averaged over any
calendar quarter, in lieu of any other report required by ODCM Section 1.6,
prepare and submit to the Commission within 30 days from the end of the
affected calendar quarter a Special Report. When more than one of the
radionuclides in Table 1.4-2 are detected in the sampling medium, this
report shall be submitted if:

Concentration (1) Concentration (2)
Limit Level (1) Limit Level (2)

Foenn.. >1.0

When radionuclides other than those in Table 1.4-2 are detected and are
the result of plant effluents, this report shall be submitted if the potential
annual dose to an individual is equal to or greater than the calendar year
limits of ODCM Specifications 1.1.3.1, 1.2.3.1 and 1.2.4.1. This report is
not required if the measured level of radioactivity was not the result of plant
effluents; however, in such an event, the condition shall be reported and
described in the Annual Radiological Environmental Operating Report.
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C. With milk or fresh leafy vegetable samples permanently unavailable from
one or more of the sample locations required by Table 1.4-1, in lieu of any
other report required by ODCM Section 1.6 prepare and submit to the
Commission within 30 days, pursuant to Technical Specification 6.9.2, a
Special Report which identifies the cause of the unavailability of samples
and identifies locations for obtaining replacement samples. The locations
from which samples were unavailable may then be deleted from those
required by Table 1.4-1, provided the locations from which the replacement
samples were obtained are added to the environmental monitoring program
as replacement locations.

d. The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

14.1.2 The radiological environmental monitoring samples shall be collected
pursuant to Table 1.4-1 and shall be analyzed pursuant to the requirements of
Tables 1.4-1 and 1.4-3.
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Table 1.4-1 Radiolo

i
Virgil % Summer Nuclear Station

cal Environmental Monitoring Program

Exposure Path-
way and/or
Sample

Minimum Number of Sample Locations and

Criteria for Selection

Sampling and

Collection Frequency

Type & Frequency
of Analysis

AIRBORNE:
I. Particulates

B)

C)

D)

3 Indicator samples from locations close to the
site boundary, in different sectors, of the
highest calculated annual average ground level
D/Q or dose.

1 Indicator sample to be taken close to the site
boundary in the sector corresponding to the
residence having the highest anticipated offsite
ground level concentration or dose.

1 Indicator sample to be taken at the location of
one of the dairies being sampled meeting the
criteria of VII(A).2

1 Control sample to be taken at a location at
least 10 air miles from the site and not in the
most prevalent wind directions.

Continuous sampler operation

with weekly collection.

Continuous sampler operation

with weekly collection.

Continuous sampler operation

with weekly collection.

Continuous sampler operation

with weekly collection.

Gross beta following filter
change; quarterly
composite (by location) for
gamma isotopic.

Gross beta following filter
change; quarterly 6
composite (by location) for
gamma isotopic.

Gross beta following filter
change; quarterly
composite (by location) for
gamma isotopic.

Gross beta following filter
change; quarterly 6
composite (by location) for
gamma isotopic.

Il. Radioiodine

C)

D)

3 Indicator samples to be taken at two
locations as given in I(A) above.

1 Indicator sample to be taken at the location
as given in I(B) above.

1 Indicator sample to be taken at the location
as given in I(C) above.

1 Control sample to be taken at a location as
given in (D) above.

Continuous sampler operation
with weekly canister collection.

Continuous sampler operation
with weekly canister collection.

Continuous sampler operation
with weekly canister collection.

Continuous sampler operation
with weekly canister collection.

Gamma isotopic for 1-131
weekly.

Gamma isotopic for 1-131
weekly.

Gamma isotopic for 1-131
weekly.

Gamma isotopic for 1-131
weekly.

Ill. Direct

A)

B)

13 Indicator stations with two or more
dosimeters to form an inner ring of stations in
the 13 accessible sectors within 1 to 2 miles of
the plant.

16 Indicator stations with two or more
dosimeters to form an outer ring of stations in
the 16 accessible sectors within 3 to 5 miles of
the plant.

11 Stations with two or more dosimeters to be
placed in special interest areas such as
population centers, nearby residences,
schools and in 4 or 5 areas to serve as control
stations.

6 Stations with two or more dosimeters to be
placed around the ISFSI boundary.

Monthly ° or quarterly .

Monthly ° or quarterly .

Monthly ° or quarterly .

Monthly ®or quarterly €.

Gamma dose monthly ° or
quarterly 6

Gamma dose monthly ° or
quarterly 6

Gamma dose monthly ° or
quarterly 6

Gamma and neutron dose
monthly Sor quarterly
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Table 1.4-1 Radiologlcal Environmental Monitoring Program

Virgil

Summer Nuclear Station

Exposure Path-

way and/or Minimum Number of Sample Locations and Sampling and Type & Frequency

Sample Criteria for Selection Collection Frequency of Analysis

WATERBORNE: A) 1 Indicator sample downstream to be taken at a | Time composite samples with Gamma |sotop|c monthly

IV. Surface Water location which allows for mixing and dilution in collection every month. ° with quarterly comp03|te
the ultimate receiving river. (by location) or monthly

sample to be analyzed for
tritium.

B) 1 Control sample to be taken at a location on Time composite samples with Gamma |sotop|c monthly
the receiving river sufficiently far upstream such [ collection every month. ° with quarterly comp03|te
that no effects of pumped storage operation are (by location) or monthly
anticipated. sample to be analyzed for

tritium.

C) 1 Indicator sample to be taken in the upper Time composite samples with Gamma |sotop|c monthly
reservoir of the pumped storage facility in the collection every month. ° with quarterly comp03|te
plant discharge canal. (by location) or monthly

sample to be analyzed for
tritium.

V. Ground Water A) 12 Indicator samples to be taken within the Quarterly 6 grab sampling. Gamma isotopic and
exclusion boundary and in the direction of tritium analyses quarterly
potentially affected ground water supplies.

B) 1 Control sample from unaffected location. Quarterly 6 grab sampling. Gamma isotopic and

tritium analyses quarterly 6

VI. Drinking Water A) 1 Indicator sample from a nearby public ground | Monthly ® grab sampling. Monthly ° gamma isotopic

water supply source. and gross beta analyses
and quarterly composite
for tritium analyses.

B) 1 Indicator (finished water) sample from the Monthly 5 composite sampling. Monthly gamma isotopic
nearest downstream water supply. and gross beta analyses

and quarterly composite
for tritium analyses.

C) 1 Control (finish water) sample from the nearest | Monthly ° composite sampling. Monthly ° gamma isotopic
unaffected public water supply. and gross beta analyses

and quarterly composite
for tritium analyses.
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Table 1.4-1 Radiolo%ical Environmental Monitoring Program

Virgil

. Summer Nuclear Station

Exposure Path-

way and/or Minimum Number of Sample Locations and Sampling and Type & Frequency
Sample Criteria for Selection Collection Frequency of Analysis
INGESTION: A)  Samples from milking animals in 3 locations with- | Semimonthly 4 when animals Gamma isotopic and
VII. Milk? in 5 km distance having the highest dose are on pasture, monthly ® other | 1-131 analysis
potential. If there are none then 1 sample from times. semimonthly 4 when
milking animals in each of 3 areas between 5 to 8 animals are on pasture;
km distance where doses are calculated to be monthly ° at other times.
greater than 1 mrem per year '
B) 1 Control sample to be taken at the location of a Semimonthly 4 when animals Gamma isotopic and
dairy greater than 20 miles distance and not in are on pasture, monthly ° other | 1-131 analysis
the most prevalent wind direction. times &. semimonthly * when
animals are on pasture;
monthly ® at other times.
C) 1 Indicator grass (forage) sample to be taken at Monthly ° when available. Gamma isotopic.
the location of one of the dairies being sampled
meeting the criteria of VII(A), above, when
animals are on pasture.
D) 1 Control grass (forage) sample to be taken at the | Monthly ® when available .2 Gamma isotopic.
location of VII(B) above.
VIII. Food Products A) 2 samples of broadleaf vegetation grown in the 2 Monthly ® when available. Gamma Isotopic on
nearest offsite locations of highest calculated edible portion.
annual average ground level D/Q if milk sampling
is not performed within 3 km or if milk sampling is
not performed at a location within 5 to 8 km where
the doses are calculated to be greater than 1
mrem/yr .
Gamma Isotopic on
B) 1 Control sample for the same foods taken at a Monthly ® when available. edible portion.
location at least 10 miles distance and not in the
most prevalent wind direction if milk sampling is
not performed within 3 km or if milk sampling is
not at a location within 5 to 8 km where doses are
calculated to be greater than 1 mrem/yr '
IX. Fish A) 1 Indicator sample to be taken at a location in the J| Semiannual " collection of the | Gamma isotopic on
upper reservoir. following specie types if edible portions
available: bass; bream, semiannually