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FSAR: Chapter 11.0 Radioactive Waste Management

11.0 RADIOACTIVE WASTE MANAGEMENT

This chapter of the U.S. EPR Final Safety Analysis Report (FSAR) is incorporated by reference
with supplements as identified in the following sections.
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11.1 SOURCE TERMS
{This section of the U.S. EPR FSAR is incorporated by reference.}
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FSAR: Chapter 11.0 Liquid Waste Management System

11.2 LIQUID WASTE MANAGEMENT SYSTEM
{This section of the U.S. EPR FSAR is incorporated by reference with the following
supplements.}

11.2.1 Design Basis

{No departures or supplements.}

11.2.1.1 Design Objective

No departures or supplements.

11.2.1.2 Design Criteria

No departures or supplements.

11.2.1.2.1 Capacity

No departures or supplements.

11.2.1.2.2 Quality Group Classification

No departures or supplements.

11.2.1.2.3 Controlled Releases of Radioactivity

No departures or supplements.

11.2.1.2.4 Mobile Systems
The U.S. EPR FSAR includes the following COL Item in Section 11.2.1.2.4:

A COL applicant that references the U.S. EPR design certification and that chooses to
install and operate mobile skid-mounted processing systems connected to permanently
installed LWMS processing equipment will include plant and site-specific information
describing how design features and implementation of operating procedures for the
LWMS will address the requirements of 10 CFR Part 20.1406(b) and guidance of SRP
Section 11.2,RG 4.21 and 1.143, IE Bulletin 80-10, and NEI 08-08.

The COL Item is addressed as follows:

Should {Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC}
choose to install and operate mobile skid-mounted equipment to connect to the permanently
installed LWMS, then this section of the FSAR will be revised to include plant and site-specific
information describing how design features and implementation of operating procedures for
the LWMS address the requirements of 10 CFR Part 20.1406(b) and guidance of SRP Section
11.2, RG 4.21 and 1.143, IE Bulletin 80-10, and NEI 08-08A (NEI, 2009).

11.2.2 System Description

{No departures or supplements.}

11.2.3 Radioactive Effluent Releases

{No departures or supplements.}
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FSAR: Chapter 11.0 Liquid Waste Management System

11.2.3.1 Discharge Requirements

No departures or supplements.

11.2.3.2 Estimated Annual Releases

No departures or supplements.

11.2.3.3 Release Points and Dilution Factors

The U.S. EPR FSAR includes the following COL Item in Section 11.2.3.3:

A COL applicant that references the U.S. EPR design certification will provide site-specific
information on the release pathway, including a detailed description of the discharge
path and plant sources of dilution, the discharge flow rate, and dilution factors at or
beyond the point of discharge.

The COL Item is addressed as follows:

{After the isolation valves of the liquid waste storage system, the treated wastewater travels
through a double-walled pipe to the discharge line. The waste water discharge line connects
to the cooling tower retention basin discharge line downstream of the basin for added
dilution flow before release in the Chesapeake Bay via an off-shore submerged multi-port
(three) discharge nozzle arrangement. The discharges from the liquid waste storage system do
not interact with the Circulating Water System (CWS).

Prior to discharge into the Chesapeake Bay, CWS cooling tower and ESWS cooling tower
blowdown, and miscellaneous low volume waste are directed to the waste water retention
basin. Wastes resulting from the Desalination Plant membrane filtration and reverse osmosis
equipment will also collect in the waste water retention basin. The waste water retention
basin serves as an intermediate discharge reservoir. During plant startup, start-up flushes and
chemical cleaning wastes will first collect in temporary tanks or bladders, and will then be
discharged into the waste water retention basin. Waste water retention basin effluents and
treated sanitary waste and liquid radwaste collect in the seal well. The seal well is a collection
point for effluents. It is used to prevent waste water backflow, and allows solid particles to
settle and liquids to be discharged back into the Chesapeake Bay.

Treated liquid radwaste effluent is released to the Chesapeake Bay at a flow rate of 11 gpm via
the CCNPP Unit 3 discharge line situated downstream of the waste water retention basin. The
average discharge flow rate from the seal well for waste water streams other than treated
liquid radwaste is 21,008 gpm, resulting in a total average flow of 21,019 gpm for liquid
effluents discharged to the bay. Retention basin flow provides dilution flow to discharged
treated liquid radwaste. As shown in Table 11.2-1, a near-field dilution factor of 13.3 was
utilized for calculating the maximum individual dose to man for exposures associated with fish
and invertebrate ingestion and boating pathways. For swimming and shoreline exposure
pathways, an environmental dilution factor of 58 was applied for the nearest shore with the
minimum tidal average mixing. For members of the public under Appendix | to 10 CFR 50 who
may be associated with ships in the Chesapeake Bay that use desalinization of sea water to
create drinking water, a conservative discharge dilution factor of 296 to 1 was applied to the
annual consumption quantities for four ages groups (730, 510, 510 and 330 liters/year for
adults, teens, children and infants, respectively). These dilution factors are based on a
submerged, multi-port diffuser (with three nozzles), with a discharge line situated
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approximately 550 ft off the near shoreline with the nozzles directed out into the Chesapeake
Bay and into the overhead water column.

11.2.3.4 Estimated Doses
11.2.3.4.1 Liquid Pathways

{No departures or supplements.}

11.2.3.4.2 Liquid Pathway Doses
The U.S. EPR FSAR includes the following COL Item in Section 11.2.3.4.2:

A COL applicant that references the U.S. EPR design certification will confirm that the
site-specific parameters are bounded by those provided in Table 11.2-5 and the dose
pathways provided in Section 11.2.3.4.1. For site-specific parameters that are not
bounded by the values provided in Table 11.2-5 and dose pathways other than those
provided in Section 11.2.3.4.1, a COL applicant that references the U.S. EPR design
certification will perform a site-specific liquid pathway dose analysis following the
guidance provided in RG 1.109 and RG 1.113, and compare the doses to the numerical
design objectives of 10 CFR Part 50, Appendix | and demonstrate compliance with
requirements of 10 CFR Part 20.1302 and 40 CFR Part 190.

The COL Item is addressed as follows:

{The LADTAP Il computer program (NRC, 1986) was used to calculate doses to the maximally
exposed individual (MEI) from liquid effluents. LADTAP Il implements the exposure
methodology described in RG 1.109 (NRC, 1977). The following exposure pathways were
considered:

¢ Ingestion of aquatic foods (fish and invertebrates)

¢ External exposure to shoreline

4 External exposure to water through boating and swimming
¢

Ingestion of drinking water (via desalinization treatment)

Due to the brackish nature of Chesapeake Bay, liquid pathways for irrigation are not
considered significant. The input parameters for the liquid pathway are presented in
Table 11.2-1 in addition to default maximum individual food consumption factors from
Regulatory Guide 1.109 (Table E-5).

The doses calculated by the LADTAP Il code meet the 10 CFR 50, Appendix I, ALARA design
objectives. The dose calculation is based on a discharge flow rate of 46.8 cfs. Table 11.2-2
provides individual doses by pathway and organ. Table 11.2-3 summarizes the total body and
maximum organ dose commitment and regulatory requirements.

In addition to the CCNPP Unit 3 dose impacts assessed for the maximum exposed individual
and general population, the combined historical dose impacts of CCNPP Units 1 and 2 are
added to the CCNPP Unit 3 projected impacts to compare to the uranium fuel cycle dose
standard of 40 CFR 190. Since there are no other fuel cycle facilities within 5 mi of the CCNPP
site, the combined impacts for three units can be used to determine the total impact from
liquid and gaseous effluents, along with direct radiation from fixed radiation sources onsite to
determine compliance with the dose limits of the standard (25 mrem/yr whole body, 75
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mrem/yr thyroid, and 25 mrem/yr for any other organ). Table 11.2-4 illustrates the impact from
CCNPP Units 1 and 2 over a recent seven year historical period. Using the highest observed
annual dose impact from CCNPP Units 1 and 2, Table 11.2-5 shows the combined impact along
with the projected contributions from CCNPP Unit 3.}

11.2.3.5 Maximum Release Concentrations

The U.S. EPR FSAR includes the following COL Item in Section 11.2.3.5:

A COL applicant that references the U.S. EPR design certification will confirm that the
site-specific annual average liquid effluent concentrations are bounded by those
specified in Table 11.2-7. For site-specific annual average liquid effluent concentrations
that exceed the values provided in Table 11.2-7, a COL applicant that references the U.S.
EPR design certification will demonstrate that the annual average liquid effluent
concentrations for expected and design basis conditions meet the limits of 10 CFR Part
20, Appendix B, Table 2 in unrestricted areas.

The COL Item is addressed as follows:

{The maximum liquid effluent release concentrations provided in U.S. EPR FSAR Table 11.2-7
were calculated using a conservatively low dilution flow of 9000 gpm. As described in Section
11.2.3.3, the discharge flow rate for CCNPP Unit 3 is 21,019 gpm. Therefore, the resulting liquid
effluent release concentrations for CCNPP Unit 3 are bounded by those reported in U.S. EPR
FSAR Table 11.2-7 and are thereby less than the limits of 10 CFR Part 20, Appendix B, Table 2.}

11.2.3.6 Radioactive Liquid Waste System Leak or Failure

No departures or supplements.

11.2.3.7 Postulated Radioactive releases due to Liquid-Containing Tank Failure
The U.S. EPR FSAR includes the following COL Item in Section 11.2.3.7:

A COL applicant that references the U.S. EPR design certification will confirm that the
site-specific data (such as distance from release location to unrestricted area,
contaminant migration time, and dispersion and dilution in surface or ground water) are
bounded by those specified in Section 11.2.3.7. For site-specific parameters that exceed
the values provided in Section 11.2.3.7, a COL applicant that references the U.S. EPR
design certification will provide a site-specific analysis to demonstrate that the resulting
water concentrations in the unrestricted area would meet the concentration limits of 10
CFR Part 20, Appendix B, Table 2 using the guidance provided in SRP Sections 2.4.12,
2.4.13,11.2and BTP 11-6.

The COL Item is addressed as follows:

{The analysis performed in support of Section 11.2.3.7 of the U.S. EPR FSAR uses input values
that bound the site-specific values for CCNPP Unit 3.}

11.2.3.8 Quality Assurance

No departures or supplements.}

11.24 Liquid Waste Management System Cost-Benefit Analysis
The U.S. EPR FSAR includes the following COL Item in Section 11.2.4:
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A COL applicant that references the U.S. EPR design certification will perform a
site-specific liquid waste management system cost-benefit analysis.

This COL Item is addressed as follows:

{10 CFR Part 50, Appendix |, Section I1.D requires that plant designs consider additional items
based on a cost-benefit analysis. Specifically, the design must include items of reasonably
demonstrated cleanup technology that, when added to the liquid waste processing system
sequentially and in order of diminishing cost-benefit return, can, at a favorable cost-benefit
ratio, reduce the dose to the population reasonably expected to be within 50 miles of the
reactor. The threshold used to make this decision is $1000 per person-rem or person-thyroid
rem annual cost to reduce the cumulative dose to a population within a 50-mile radius of the
reactor site. The methodology of Regulatory Guide 1.110 was used to perform a site-specific
cost benefit analysis to satisfy these requirements. Regulatory Guide 1.110 provides values in
1975 dollars and instructs that these values not be adjusted for inflation.

The following parameters used in determining the Total Annual Cost (TAC) for the cost-benefit
analysis are fixed and are provided in Regulatory Guide 1.110 for each radwaste system
augment: the Direct Cost of Equipment, Materials and Labor (Table A-1 of Regulatory Guide
1.110), the Annual Operating Cost (AOC) (Table A-2 of Regulatory Guide 1.110), and the
Annual Maintenance Cost (AMC) (Table A-3 of Regulatory Guide 1.110). The following variable
parameters were used in the cost-benefit analysis:

¢ Labor Cost Correction Factor (LCCF) — This factor accounts for the differences in
relative labor costs between geographical regions and is taken from Table A-4 of
Regulatory Guide 1.110. The lowest LCCF value of 1.0 was conservatively used in the
analysis.

¢ Indirect Cost Factor (ICF) — This factor takes into account whether the radwaste system
is unitized or shared (in the case of a multi-unit site) and is taken from Table A-5 of
Regulatory Guide 1.110. A value of 1.75 was used for the ICF since the radwaste system
for CCNPP Unit 3 is for a single unit site.

¢ Capital Recovery Factor (CRF) — This factor reflects the cost of money for capital
expenditures. A cost-of-money value of 7% per year was assumed in the analysis,
consistent with NUREG/BR-0058 (NRC, 2004). From Table A-6 of Regulatory Guide
1.110, the corresponding CRF is 0.0806.

If it is conservatively assumed that each radwaste system augment is a “perfect” technology
that would reduce the effluent dose by 100 percent, the annual cost of the augment can be
determined and the lowest annual cost can be considered a threshold value. The lowest cost
option for the liquid radwaste treatment system augments was determined to be a 20-gpm
cartridge filter at $11,390 per year. Dividing this cost by $1000 per person-rem results in a
threshold value of 11.39 person-rem total body or thyroid dose from liquid effluents.

Population dose impacts within a 50 mile radius of the CCNPP site are listed in Table 11.2-7.
The input parameters used in calculating the population doses are provided in Table 11.2-6. As
shown by the results in Table 11.2-7, the total body and thyroid population doses for liquid
effluents are a small fraction of the threshold value of 11.39 person-rem. It is therefore
concluded that no further cost-benefit analysis is needed to demonstrate compliance with 10
CFR Part 50, Appendix |, Section 11.D.}
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11.2.5 References

{NEI, 2009. NEI 08-08A, Generic FSAR Template Guidance for Life Cycle Minimization of
Contamination, Revision 0, Nuclear Energy Institute, October 2009.

NRC, 1977. Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluent for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix |, Revision 1, U.S. Nuclear Regulatory Commission, October 1977.

NRC, 1986. NUREG/CR-4013, “LADTAP Il - Technical Reference and User Guide,” U.S. Nuclear
Regulatory Commission, April 1986.
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Liquid Waste Management System

Table 11.2-1— {LADTAP Il Input Parameters used in Maximum Exposed Individual Dose

Calculation}

Parameter! Value

Source Term GALE (U.S.EPR FSAR Table 11.2-4)
(Total as Adjusted)

Site Type Saltwater
Shore-Width Factor 1.0
Discharge Flow Rate 46.8 cfs (1.33 m3/s)
Impoundment Reconcentration Model None
Shoreline usage (all age groups)? 200 hr/yr
Swimming usage (all age groups)? 100 hr/yr
Boating usage (all age groups)? 200 hr/yr
Dilution factor for fish, invertebrate, boating pathways 13.3
Dilution factor for swimming and shoreline activity 58
Dilution factor for potable water 296

Decontamination factor for potable water treated via
the reverse osmosis unit

10 for all nuclides except H-3

Transit time for all pathways

0hr

Notes:

1. All other values are LADTAP Il default values.

2. The shoreline usage values used in the maximum exposed individual (MEI) dose calculation are conservative
compared to the default values cited in Regulatory Guide 1.109, Table E-5.

3. The usage values for swimming and boating were selected to bound data for actual usage values for the

population within the site vicinity (See Table 11.2-6).
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Liquid Waste Management System

Table 11.2-3— {Dose Commitment Due To Liquid Releases}

0 CFR Part 50, Appendix |

Type of Dose 1 Calculated (mrem/yr) ALARA Design Objective
(mrem/yr)
Total Body Dose 1.32E-02 (adult) 3
Maximum Organ Dose 7.72E-02 (adult, GI-LLI) 10
Thyroid Dose 6.81E-02 (child) N/A

CCNPP Unit 3
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Liquid Waste Management System

Table 11.2-4— {Annual Historical Dose Compliance with 40 CFR 190 for CCNPP Units 1

and 2"}
Year Whole Body Thyroid Maximum Organ
(mrem) (mrem) (mrem)
2008 0.004 0.035 0.010
2007{Annual Historical 0.002 0.010 0.005
Dose Compliance with 40
CFR 190 for CCNPP Units 1
and 2}
2006 0.004 0.052 0.010
2005 0.005 0.006 0.095
2004 0.002 0.007 0.006
2003 0.004 0.006 0.023
2002 0.007 0.003 0.1740
2001 0.010 0.005 0.351
2000 0.018 0.018 0.211
1999 0.013 0.011 0.686
Max value any year 0.018 0.052 0.686

Note 1: Historical doses for CCNPP Units 1 and 2 were obtained from the annual radiological environmental
operating reports for years 2000-2009.

CCNPP Unit 3
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Table 11.2-5— {40 CFR 190 Annual Site Dose Compliance}

. Whole Body Thyroid Max. Organ(”)
CCNPP Unit 3 (mrem) (mrem) (mrem)
CCNPP Unit 3 Liquids™ 1.31E-02 6.81E-02 7.72E-02
CCNPP Unit 3 Gaseous Plume® 2.24E-01 2.24E-01 2.24E-01
External
Ground Plane® 1.67E-03 1.67E-03 1.67E-03
Ingestion Meat® 2.74E-02 3.20E-02 1.33E-01
Vegetable® 1.87E-01 5.42E-01 9.08E-01
Inhalation® 4.47E-03 1.26E-02 1.12E-04
Total 4.58E-01 8.80E-01 1.34E+00
(CCNPP Unit 3)®
Total 1.8E-02 5.2E-02 6.86E-01
(CCNPP Units 1 and 2)©)
CCNPP Site Total 4.76E-01 9.32E-01 2.03E+00

Notes:

Values from Table 11.2-2 and Table 11.2-3.

External dose from plume is calculated at the SE site boundary (0.88 mi) only for noble gases and is used for
assessment of compliance with 40 CFR 190. (See Table 11.3-6)

Exposure pathway assumed to exist at maximum site boundary (S, 0.86 mi) (See Table 11.3-1 and
Table 11.3-6).

Exposure pathway assumed to exist at maximum site boundary (SE, 0.88 mi) (See Table 11.3-1 and
Table 11.3-6).

Unit 3 doses projected based on design performance calculations using the GALE code, and both real and
potential maximum pathway locations. Direct radiation exposure from containment and other plant
buildings is negligible based on information in U.S. EPR FSAR Section 12.3.5.3.

Unit 1 & 2 doses based on actual plant recorded effluents and exposure pathways (different basis from that
applied to Unit 3 projected assessments). - see Table 11.2-4

For Unit 3, the liquid effluent critical organ is adult GI-LLI (gastro-intestinal - lower large intestine); for
gaseous effluents, critical organ is Child bone. These are conservatively added to represent maximum dose.

CCNPP Unit 3
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Liquid Waste Management System

Table 11.2-6— {Input Parameters for the LADTAP Il Computer Code used in Liquid Waste
Cost-Benefit Analysis}

Parameter Value'
Source Term (Unadjusted) GALE (U.S. EPR FSAR Table 11.2-4)
50-Mile Population 6.42E+06
Shoreline Activity (person-hours per year) 3.8E+07
Boating (person-hours per year) 4.4E+07
Swimming (person-hours per year) 3.0E+07
Commercial Fishing Harvest (kg per year) 1.5E+08
Commercial Invertebrate Harvest (kg per year) 2.6E+07
Sport Fishing Harvest (kg per year) 1.3E+06
Sport Invertebrate Harvest (kg per year) 1.6E+06
Shore-Width Factor 1.0
Discharge Flow Rate (cfs) 46.8
Impoundment Reconcentration Model None
Site Type Saltwater
Dilution factor (for all pathways) 296

Note 1: All other input values are LADTAP Il default values.

CCNPP Unit 3
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Liquid Waste Management System

Table 11.2-7— {Population Doses from Liquid Effluents’}

Total Body Dose Thyroid Dose
(person-rem) (person-rem)
0.168 0.712

Note 1: Includes dose contribution from commercial and sport harvest of fish and shellfish, shoreline, swimming
and boating exposures to the 50-mile population.

CCNPP Unit 3
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FSAR: Chapter 11.0 Gaseous Waste Management Systems

11.3 GASEOUS WASTE MANAGEMENT SYSTEMS
{This section of the U.S. EPR FSAR is incorporated by reference with the following
supplements.}

11.3.1 Design Basis

{No departures or supplements.}

11.3.1.1 Design Objectives

{No departures or supplements.}

11.3.1.2 Design Criteria

{No departures or supplements.}

11.3.1.2.1  Quality Group Classification

{No departures or supplements.}

11.3.1.2.2 Seismic Design Classification

{No departures or supplements.}

11.3.1.2.3 Controlled Releases of Radioactivity

{No departures or supplements.}

11.3.1.2.4 Mobile Systems
The U.S. EPR FSAR includes the following COL Item in Section 11.3.1.2.4:

A COL applicant that references the U.S. EPR design certification and that chooses to
install and operate mobile skid-mounted processing systems connected to permanently
installed GWMS processing equipment will include plant and site-specific information
describing how design features and implementation of operating procedures for the
GWMS will address the requirements of 10 CFR Part 20.1406(b) and guidance of SRP
Section 11.3,RG 4.21, RG, 1.143, IE Bulletin 80-10, and NEI 08-08.

The COL Item is addressed as follows:

Should {Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC}
choose to install and operate mobile skid-mounted equipment to connect to the permanently
installed GWMS, then this section of the FSAR will be revised to include plant and site-specific
information describing how design features and implementation of operating procedures for
the GWMS address the requirements of 10 CFR Part 20.1406(b) and guidance of SRP Section
11.3,RG 4.21, RG, 1.143, IE Bulletin 80-10, and NEI 08-08A (NEI, 2009).

11.3.2 System Description

{No departures or supplements.}

11.3.3 Radioactive Effluent Releases

{No departures or supplements.}
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11.3.3.1 Discharge Requirements |
{No departures or supplements.} |
11.3.3.2 Estimated Annual Releases |
{No departures or supplements.} |
11.3.3.3 Release Points |
The U.S. EPR FSAR includes the following COL Item in Section 11.3.3.3: |

A COL applicant that references the U.S. EPR design certification will provide a discussion
of the onsite vent stack design parameters and site-specific release point characteristics.

The COL Item is addressed as follows: |

{All gaseous effluents are released at the top of the plant stack. The stack height is
approximately 197 ft above plant grade, or about 6.56 ft above the height of the adjacent
Reactor Building. The normal stack flow rate is conservatively estimated at 260,000 cfm (sum
of exhaust ventilation flow rates from the Nuclear Auxiliary Building 157,000, Radioactive
Waste Processing Building 94,000 and Access Building 9,000) with no credit for thermal
buoyancy of the exit gas assumed (ambient temperature) and the low flow purge system
assumed to not be operating. For the purpose of analyzing the effective stack height, a
conservative stack flow rate of 242,458 cfm was utilized in the atmospheric dispersion
calculations. The stack diameter is 12.5 ft. The releases of radioactive effluent to the plant stack
include contributions from:

4 Gaseous Waste Processing System discharges via the carbon delay beds for noble gas
holdup and decay,

4 Containment purge ventilation discharges,
4 Ventilation discharges from (1) the four Safeguards and Access Building controlled

areas, (2) the Fuel Pool Building, (3) the Radwaste Building and (4) the Nuclear
Auxiliary Building, and

4 Main Condenser air evacuation exhaust.}

11.3.3.4 Estimated Doses |
The U.S. EPR FSAR includes the following COL Item in Section 11.3.3.4: |

A COL applicant that references the U.S. EPR design certification will confirm that the
site-specific parameters are bounded by those provided in Table 11.3-4 and the dose
pathways provided in Section 11.3.3.4. For site-specific parameters that are not bounded
by the values provided in Table 11.3-4 and dose pathways other than those provided in
Section 11.3.3.4, a COL applicant that references the U.S. EPR design certification will
perform a site-specific gaseous pathway dose analysis following the guidance provided in
RG1.109 and RG 1.111, and compare the doses to the numerical design objectives of 10
CFR Part 50, Appendix | and demonstrate compliance with requirements of 10 CFR Part
20.1302 and 40 CFR Part 190.

The COL Item is addressed as follows: |
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{The GASPAR Il computer program (NRC, 1987) was used to calculate doses to the maximally
exposed individual (MEI) from gaseous releases. GASPAR Il implements the exposure
methodology described in RG 1.109, Rev. 1 for estimated dose associated with the radioactive
releases in gaseous effluent. The following exposure pathways were considered:

4 External exposure to contaminated ground.

4 External exposure to noble gas radionuclides in the airborne plume.

¢ Exposure from inhalation of radioactivity.

¢ Exposure from ingestion of farm products grown in contaminated soil.
.

Exposure from ingestion of meat from animals fed with contaminated feed. (Milk
animals are not considered as there are no animals producing milk for human
consumption within a 5-mile radius of the site.

The gaseous effluent is transported and diluted in a manner determined by the prevailing
meteorological conditions. Section 2.3 discusses the meteorological modeling which has been
used for all dose estimates, including estimated dispersion values for the 50-mile radius of the
CCNPP site. Dilution factors due to atmospheric dispersion are deduced from historical onsite
meteorological data and are summarized for the maximum exposed individual in Table 11.3-1.
The gaseous source term for CCNPP Unit 3 expected routine operations is provided in US EPR
FSAR Table 11.3-3. The CCNPP Unit 3 stack is located adjacent to the reactor building and
gualifies as a mixed mode release point. All ventilation air from areas of significant potential
contamination, along with waste gas processing effluents, is released through the plant stack.

The input parameters for the gaseous pathway are presented in Tables 11.3-2 and

Table 11.3-3, and the receptor locations are shown in Table 11.3-4. The locations of nearest
residences, gardens, milk and meat animals were identified via a land-use census conducted in
2005. The locations of the site boundary and vegetable garden chosen for the analysis
represent the respective locations with the most limiting atmospheric dispersion and
deposition factors, not necessarily the site boundary location or garden closest to the reactor
centerline. Although the use of beef cattle within 5 miles of CCNPP was identified in the
land-use census, specific locations for beef cattle were not available. Therefore, it is
conservatively assumed that beef cattle exist at the most limiting site boundary location
(excluding sectors bordering or extending over water).

The release of radioactive materials in gaseous effluents from CCNPP Unit 3 to the
environment results in minimal radiological impacts. Annual radiation exposures to the
maximum exposed individual near the CCNPP site via the pathways of submersion, ground
contamination, inhalation and ingestion are provided in Tables 11.3-5 and 11.3-6 for the four
age groups of interest. Table 11.3-7 provides a summary of the dose to the MEI compared to
the dose limits of 10 CFR 50, Appendix |. Table 11.3-7 shows that the critical organ dose to the
MEl is 0.868 mrem/yr to a child’s bone via the identified exposure pathways in the CCNPP site
vicinity. Table 11.3-7 also provides the beta and gamma air dose at the site boundary.
Projected dose impacts are well within the design objectives of Appendix I. If a hypothetical
individual is postulated to be exposed to all potential pathways (ground plane, inhalation,
vegetable gardens, goat’s milk and meat) at the same limiting CCNPP site boundary location,
the maximum critical organ (child bone) dose increases to 1.47 mrem/yr, which is still below
the dose objective of 10 CFR 50, Appendix |, Section II.C.
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In addition to the CCNPP Unit 3 dose impacts assessed for the maximum exposed individual
and general population, the combined historical dose impacts of CCNPP Units 1 and 2 are
added to the CCNPP Unit 3 projected impacts to compare to the uranium fuel cycle dose
standard of 40 CFR 190. Since there are no other fuel cycle facilities within 5 mi of the CCNPP
site, the combined impacts for three units can be used to determine the total impact from

Gaseous Waste Management Systems

liquid and gaseous effluents along with direct radiation from fixed radiation sources onsite to
determine compliance with the dose limits of the standard (25 mrem/yr whole body, 75
mrem/yr thyroid, and 25 mrem/yr for any other organ). Table 11.2-4 illustrates the impact from
CCNPP Units 1 and 2 over a recent ten year historical period. Using the highest observed
annual dose impact from CCNPP Units 1 and 2, 11.2-5 shows the combined impact along with
the projected contributions from CCNPP Unit 3.}

11.3.3.5 Maximum Release Concentrations

The U.S. EPR FSAR includes the following COL Item in Section 11.3.3.5:

A COL applicant that references the U.S. EPR design certification will confirm that the
site-specific annual average gaseous effluent concentrations are bounded by those
specified in Table 11.3-6. For site-specific annual average gaseous effluent concentrations
that exceed the values provided in Table 11.3-6, a COL applicant that references the U.S.
EPR design certification will demonstrate that the annual average gaseous effluent
concentrations for expected and design basis conditions meet the limits of 10 CFR Part
20, Appendix B, Table 2 in unrestricted areas.

The COL Item is addressed as follows:

{The maximum liquid effluent release concentrations provided in U.S. EPR FSAR Table 11.2-7
were calculated using a conservatively low dilution flow of 9000 gpm. As described in Section
11.2.3.3, the discharge flow rate for CCNPP Unit 3 is 21,019 gpm. Therefore, the resulting liquid
effluent release concentrations for CCNPP Unit 3 are bounded by those reported in U.S. EPR
FSAR Table 11.2-7 and are thereby less than the limits of 10 CFR Part 20, Appendix B, Table 2.}

11.3.3.6 Radioactive Gaseous Waste System Leak or Failure
U.S. EPR FSAR includes the following COL Item in Section 11.3.3.6:

A COL applicant that references the U.S. EPR design certification will confirm that the
site-specific accident atmospheric dispersion data is bounded by the values provided in
Table 2.1-1. For site-specific accident atmospheric dispersion data that exceed the values
provided in Table 2.1-1, a COL applicant that references the U.S. EPR design certification
will provide a site-specific analysis demonstrating that the resulting dose at the exclusion
area boundary associated with a radioactive release due to gaseous waste system leak or
failure does not exceed 0.1 rem in accordance with SRP Section 11.3, BTP 11-5.

The COL Item is addressed as follows:

{The evaluation performed in support of the US EPR FSAR Section 11.3.3.6 used an
atmospheric dispersion factor of 1.0E-03 sec/m3. This dispersion factor bounds the accident
dispersion factors for CCNPP Unit 3 as shown in Table 2.3-76. Therefore, the resulting dose
associated with a gaseous waste system leak or failure at CCNPP Unit 3 would be less than 0.1
rem, in accordance with BTP 11 5. (NRC, 2007)}
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11.3.3.7 Quality Assurance

{No Departures or supplements.}

11.34 Gaseous Waste Management System Cost-Benefit Analysis

The U.S. EPR FSAR includes the following COL Item in Section 11.3.4:

A COL applicant that references the U.S. EPR design certification will perform a
site-specific gaseous waste management system cost-benefit analysis.

This COL Item is addressed as follows:

{10 CFR Part 50, Appendix | Section I1.D requires that plant designs consider additional items
based on a cost-benefit analysis. Specifically, the design must include all items of reasonably
demonstrated cleanup technology that, when added to the gaseous waste processing system
sequentially and in order of diminishing cost-benefit return, can, at a favorable cost-benefit
ratio, reduce the dose to the population reasonably expected to be within 50 miles of the
reactor. The threshold used to make this decision is $1000 per person-rem or person-thyroid
rem annual cost to reduce the cumulative dose to a population within a 50-mile radius of the
reactor site. The methodology of Regulatory Guide 1.110 was used to perform a site-specific
cost benefit analysis to satisfy these requirements. Regulatory Guide 1.110 provides values in
1975 dollars and instructs that these values not be adjusted for inflation.

The following parameters used in determining the Total Annual Cost (TAC) for the cost-benefit
analysis are fixed and are provided in Regulatory Guide 1.110 for each radwaste system
augment: the Direct Cost of Equipment, Materials and Labor (Table A-1 of Regulatory Guide
1.110), the Annual Operating Cost (AOC) (Table A-2 of Regulatory Guide 1.110), and the
Annual Maintenance Cost (AMC) (Table A-3 of Regulatory Guide 1.110). The following variable
parameters were used in the cost-benefit analysis:

¢ Labor Cost Correction Factor (LCCF) — This factor accounts for the differences in
relative labor costs between geographical regions and is taken from Table A-4 of
Regulatory Guide 1.110. The lowest LCCF value of 1.0 was conservatively used in the
analysis.

¢ Indirect Cost Factor (ICF) — This factor takes into account whether the radwaste system
is unitized or shared (in the case of a multi-unit site) and is taken from Table A-5 of
Regulatory Guide 1.110. A value of 1.75 was used for the ICF since the radwaste system
for CCNPP Unit 3 is for a single unit site.

¢ Capital Recovery Factor (CRF) — This factor reflects the cost of money for capital
expenditures. A cost-of-money value of 7% per year was assumed in the analysis,
consistent with NUREG/BR-0058 (NRC, 2004). From Table A-6 of Regulatory Guide
1.110, the corresponding CRF is 0.0806.

If it is conservatively assumed that each radwaste system augment is a “perfect” technology
that would reduce the effluent dose by 100 percent, the annual cost of the augment can be
determined and the lowest annual cost can be considered a threshold value. The lowest cost
option for the gaseous radwaste treatment system was determined to be the steam generator
flash tank vent to main condenser augment at $6,650 per year. Dividing this cost by $1000 per
person-rem results in a threshold value of 6.65 person-rem total body or thyroid dose from
liquid effluents.
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Population dose impacts within a 50 mile radius of the CCNPP site are listed in Table 11.3-8.
The input parameters used in calculating the population doses are provided in Table 11.3-2
and Tables 11.3-9 through 11.3-17. As shown by the results in Table 11.3-8, the total body and
thyroid population doses for liquid effluents are lower than the threshold value of 6.65
person-rem. It is therefore concluded that no further cost-benefit analysis is needed to
demonstrate compliance with 10 CFR Part 50, Appendix |, Section 11.D.}

11.3.5 References
{CCNPP, 2005. “Land Use Census around Calvert Cliffs Nuclear Power Plant,” Calvert Cliffs
Nuclear Power Plant, August, 2005.
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MDP, 2005. Historical and Projected Total Population for Maryland’s Jurisdictions, Maryland
Department of Planning, September 2005, Website: www.mdp.state.md.us/msdc/
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Table 11.3-1— {Locations and Atmospheric Dispersion/Deposition Factors for Gaseous
Effluent Maximum Dose Evaluations'©}

Location Dose Pathways Undecayed Depleted D/Q
(Distance, Sector) Evaluated XiQ Xia (1/m?)
! (sec/m3) (sec/m3)
Plume
Site Boundary Ground
(0.88 mi SE) Inhalation 1.076E-06 9.733E-07 1.060E-08
Meat®
Plume
Site Boundary Ground
(0.86miS) Inhalation 8.681E-07 7.939E-07 1.186E-08
Meat®
Nearest Garden'@
(0.98 mi SE) Vegetables 8.707E-07 7.859E-07 8.234E-09

Notes:

a. Theterm nearest garden refers to the most limiting locations.

b. Assumed to exist at the site boundary with most limiting atmospheric dispersion (excluding sectors
bordering or extending over water). Specific locations for beef cattle are not available. Therefore, it is
conservatively assumed that beef cattle exist at the site boundary.

¢. Thelocations of nearest garden and cattle were identified via a land-use census (CCNPP, 2005). No milk
animals were identified within 5 miles of CCNPP.
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Table 11.3-2— {Gaseous Pathway Parameters}

Parameter Description Value
Growing season, fraction of year (April - October)(" 0.583
Fraction time animals on pasture per year 0.583
Intake from Pasture when on Pasture 1.0
Fraction of the maximum individual's vegetable intake that is from his own garden 0.76
Absolute Humidity, g/m3 8.4
50-mile Population Distribution Table 11.3-9
50-mile distribution of normal effluent undecayed/undepleted X/Q values®? Table 2.3-86
50-mile distribution of normal effluent gamma X/Q values? Table 2.3-92
50-mile distribution of bounding dispersion factors (2 Table 11.3-10
50-mile distribution of normal effluent deposition (D/Q) values Table 2.3-95
Milk Production within 50 mi (kg/yr)® Table 11.3-11
Meat Production within 50 mi (kg/yr)® Table 11.3-14
Vegetable/Grain Production within 50 mi (kg/yr)® Table 11.3-17

Notes:

1. The growing season is the span of months when the temperature is above freezing for all days during the
month. Based on local climatological data, this occurs from April through October. (NOAA, 2002)

2. The more limiting (i.e., higher) value of the undecayed/ undepleted X/Q and the gamma X/Q for each
distance and sector is used as a bounding input to the GASPAR Il population dose input file for the
undecayed/undepleted atmospheric dispersion factors, decayed/undepleted atmospheric dispersion factors,
and decayed/depleted atmospheric dispersion factors. This approach is conservative since no credit is taken
for either decay or depletion.

3. 3.Data for 50-mile food and crop production obtained from the U.S. Department of Agriculture statistics for
Delaware, Maryland, and Virginia, the states within 50 miles of CCNPP. (USDA, 2002)
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Table 11.3-3— {Gaseous Pathway Consumption Factors for MEI"}

Consumption Factor Adult Teen Child Infant
Leafy vegetables: kg/yr 64 42 26 0
Meat Consumption: kg/yr 110 65 41 0
Milk Consumption: liter/yr 310 400 330 330
Vegetable/fruit consumption: kg/yr 520 630 520 0
TValues from Table E-5 of Regulatory Guide 1.109
CCNPP Unit 3 11-25 Rev.7
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Table 11.3-4— {Distance to Nearest Gaseous Dose Receptors (V(3)}

Sector Site Boundary Residence Vegetable Garden
(m/mi) (km/mi) (km/mi)
N@ 623/0.39 - -
NNE®@ 429/0.27 - -
NE®@ 443/0.28 - -
ENE@ 471/0.29 - -
E@ 554/0.34 - -
ESE®@ 693/0.43 - -
SE 1413/0.88 1.6/1.0 1.6/1.0
SSE 1607/1.0 2.0/1.2 2.1/13
S 1385/0.86 2.2/1.4 2.2/1.4
SSW 1371/0.85 - -
SW 1759/1.09 1.9/1.2 23/1.4
Wsw 1745/1.08 1.6/1.0 1.6/1.0
w 1732/1.08 2.1/13 2.5/1.6
WNW 2313/1.44 25/15 2.8/1.7
NW 1662/1.03 41/25 41/25
NNW@ 762/0.47 - -

Notes:

1. Distance measure from the center of containment to site boundary based on the 2005 Land-Use Census
(CCNPP, 2005).

2. Sector includes portions bordering or over water; distance measured are to the nearest shoreline property
boundary.

3. No milk cows or goats identified within 5 miles of the site. Meat animals assumed to be at location of critical
receptor for dose assessment projections.
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Gaseous Waste Management Systems

Table 11.3-6— {Gaseous Pathway Doses for Maximally Exposed Individuals (MEI)("(2)}

Max Organ
Total Body (Bone) Thyroid Skin
Location Pathway (mrem/yr) (mrem/yr) (mem/yr) (mrem/yr)
Site Boundary
0.88 mi SE Plume 2.24E-01 2.11E4+00
0.86 mi S Ground Plane 1.67E-03 1.67E-03 1.67E-03 1.96E-03
0.88 mi SE Inhalation
Adult 4.42E-03 7.55E-05 1.01E-02 4.41E-03
Teen 4.47E-03 9.21E-05 1.17E-02 4.45E-03
Child 3.95E-03 1.12E-04 1.26E-02 3.93E-03
Infant 2.27E-03 5.90E-05 1.02E-02 2.26E-03
Nearest Garden Vegetable
0.98 mi SE Adult 4.09E-02 1.85E-01 1.50E-01 4.01E-02
Teen 6.48E-02 3.04E-01 2.10E-01 6.39E-02
Child 1.51E-01 7.33E-01 4.27E-01 1.49E-01
Nearest Beef Meat
0.88 mi SE Adult 1.79E-02 8.39E-02 2.21E-02 1.78E-02
Teen 1.48E-02 7.09E-02 1.79E-02 1.48E-02
Child 2.74E-02 1.33E-01 3.20E-02 2.74E-02

Note:

1. Results for milk ingestion are not presented as there are no milk producing animals for human consumption
within 5 mi. Nearest meat animal assumed to be at limiting site boundary location since actual location of
animals within 5 mi is not available. (CCNPP, 2005).

2. Doses represent the dose to the maximally exposed individual (MEI) or nearest resident, who is assumed to
reside at the limiting site boundary.
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Gaseous Waste Management Systems

Table 11.3-7— {CCNPP Unit 3 Gaseous Effluent MEI Dose Summary}

10 CFR 50; Appendix |

10 CFR 50; Appendix |

Section Type of Dose Calculated Dose Limit
I1.B.1 Beta Air Dose 2.87 20
mrad/yr
Gamma Air Dose 0.356 10
mrad/yr
1.B.2 External Total Body Dose 0.226 5
mrem/yr(1)
External Skin Dose 2.11 15
mrem/yr")
I.C Organ Dose 0.868 (child bone) 15
mrem/yr®

Notes:

1. Exposure from plume and ground plane pathways at site boundary.

2. Exposure from ground plane, inhalation and meat pathways at site boundary; vegetable pathway at location
of nearest garden (CCNPP, 2005).
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Gaseous Waste Management Systems

Table 11.3-8— {Population Doses from Gaseous Effluents’}

Total Body Dose Thyroid Dose
(person-rem) (person-rem)
3.70 3.96

Note 1: Includes dose contribution from ingestion of milk, meat and vegetables.
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Table 11.3-10— {Bounding 50-mile Dispersion Factors (sec/m3) for CCNPP Site}

Sector Distance (miles)
7.5 10 15 20 25 30 35 40 45 50

N 2.217E-08 | 1.608E-08 | 1.013E-08 | 7.265E-09 | 5.602E-09 | 4.526E-09 | 3.937E-09 | 3.363E-09 | 2.926E-09 | 2.584E-09
NNE 3.321E-08 | 2.429E-08 | 1.555E-08 | 1.129E-08 | 8.797E-09 | 7.170E-09 | 6.090E-09 | 5.239E-09 | 4.773E-09 | 4.236E-09
NE 4.586E-08 | 3.318E-08 | 2.099E-08 | 1.515E-08 | 1.236E-08 | 1.005E-08 | 8.434E-09 | 7.247E-09 | 6.340E-09 | 5.625E-09
ENE 2.155E-08 | 1.580E-08 | 1.018E-08 | 7.445E-09 | 6.198E-09 | 5.078E-09 | 4.290E-09 | 3.706E-09 | 3.258E-09 | 2.903E-09
E 1.892E-08 | 1.390E-08 | 8.963E-09 | 6.547E-09 | 5.263E-09 | 4.304E-09 | 3.629E-09 | 3.129E-09 | 2.746E-09 | 2.443E-09
ESE 2.176E-08 | 1.570E-08 | 9.870E-09 | 7.089E-09 | 5.615E-09 | 4.546E-09 | 3.802E-09 | 3.257E-09 | 2.841E-09 | 2.514E-09
SE 2.468E-08 | 1.706E-08 | 1.011E-08 | 6.975E-09 | 5.294E-09 | 4.183E-09 | 3.429E-09 | 2.888E-09 | 2.482E-09 | 2.169E-09
SSE 1.578E-08 | 1.081E-08 | 6.328E-09 | 4.322E-09 | 3.249E-09 | 2.550E-09 | 2.079E-09 | 1.743E-09 | 1.492E-09 | 1.299E-09
S 1.862E-08 | 1.270E-08 | 7.407E-09 | 5.053E-09 | 3.791E-09 | 2.977E-09 | 2.429E-09 | 2.037E-09 | 1.746E-09 | 1.522E-09
SSw 1.716E-08 | 1.170E-08 | 6.808E-09 | 4.636E-09 | 3.470E-09 | 2.721E-09 | 2.217E-09 | 1.857E-09 | 1.590E-09 | 1.385E-09
SW 1.562E-08 | 1.065E-08 | 6.206E-09 | 4.230E-09 | 3.169E-09 | 2.487E-09 | 2.078E-09 | 1.741E-09 | 1.519E-09 | 1.322E-09
wWsw 1.306E-08 | 8.908E-09 | 5.187E-09 | 3.526E-09 | 2.614E-09 | 2.048E-09 | 1.779E-09 | 1.486E-09 | 1.290E-09 | 1.120E-09
w 1.128E-08 | 7.736E-09 | 4.767E-09 | 3.231E-09 | 2.399E-09 | 1.876E-09 | 1.525E-09 | 1.275E-09 | 1.089E-09 | 9.469E-10
WNW | 9.934E-09 | 6.957E-09 | 4.180E-09 | 2.903E-09 | 2.411E-09 | 1.901E-09 | 1.571E-09 | 1.321E-09 | 1.234E-09 | 1.074E-09
NwW 1.095E-08 | 7.658E-09 | 4.619E-09 | 3.201E-09 | 2.677E-09 | 2.106E-09 | 1.789E-09 | 1.499E-09 | 1.309E-09 | 1.139E-09
NNwW 2.036E-08 | 1.421E-08 | 9.444E-09 | 6.507E-09 | 5.273E-09 | 4.148E-09 | 3.389E-09 | 2.847E-09 | 2.442E-09 | 2.130E-09
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11.4 SOLID WASTE MANAGEMENT SYSTEMS

This section of the U.S. EPR FSAR is incorporated by reference with the following supplements.

11.4.1 Design Basis

No departures or supplements.

11.4.1.1 Design Objective

No departures or supplements.

11.4.1.2 Design Criteria

No departures or supplements.

11.4.1.2.1 Capacity
The U.S. EPR FSAR includes the following COL Item in Section 11.4.1.2.1:

A COL applicant that references the U.S. EPR design certification will address
plant-specific commitments to address the long-term storage of LLRW beyond the
provisions described in the U.S. EPR design certification when such storage capacity is
exhausted and describe how additional onsite LLRW storage or alternate LLRW storage
will be integrated in plant operations. To address the need for additional storage, the
commitment will address the requirements of 10 CFR Part 20, Appendix B (Table 2,
Column 1 and 2); dose limits of 10 CFR 20.1301, 20.1302, and 20.1301(e) in unrestricted
areas; Part 20.1406(b) in minimizing the contamination of plant facilities and environs;
and design objectives of Sections II.A, I1.B, I1.C, and 11.D of Appendix | to 10 CFR Part 50.
The design and operations of additional onsite storage capacity will be integrated in the
plant-specific process control program and consider the guidance of SRP Section 11.4
and Appendix 11.4-A, Regulatory Guides 1.206, 4.21 and 1.143, |IE Bulletin 80-10, industry
standards, and NEI 08-08.

The COL Item is addressed as follows:

Should {Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC}
require additional LLRW storage capacity, then this section of the FSAR will be revised to
describe how additional onsite LLRW storage or alternate LLRW storage will be integrated in
plant operations. Any additional LLRW storage capacity required will address the requirements
of 10 CFR Part 20, Appendix B (Table 2, Column 1 and 2); dose limits of 10 CFR 20.1301,
20.1302, and 20.1301(e) in unrestricted areas; Part 20.1406(b) in minimizing the contamination
of plant facilities and environs; and design objectives of Sections IL.A, I1.B, I.C, and I1.D of
Appendix | to 10 CFR Part 50. Should additional onsite storage LLRW capacity be used, it will
be integrated in the plant specific process control program and consider the guidance of SRP
Section 11.4 and Appendix 11.4-A, Regulatory Guides 1.206, 4.21 and 1.143, IE Bulletin 80-10,
industry standards, and NEI 08-08A (NEI, 2009b).

11.4.1.2.2 Quality Group Classification

No departures or supplements.

11.4.1.2.3 Seismic Design Classification

No departures or supplements.
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11.4.1.2.4 Controlled Releases

No departures or supplements.

11.4.1.2.5 Mobile Systems
The U.S. EPR FSAR includes the following COL Item in Section 11.4.1:

A COL applicant that references the U.S. EPR design certification and that chooses to
install and operate mobile skid-mounted processing systems connected to permanently
installed solid waste management system (SWMS) processing equipment will include
plant and site-specific information describing how design features and implementation
of operating procedures for the SWMS will address the requirements of 10 CFR Part
20.1406(b) and guidance of SRP Section 11.4, Regulatory Guides 4.21 and 1.143, IE
Bulletin 80-10, industry standards, and NEI 08-08.

The COL Item is addressed as follows: |

Should {Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC}
choose to install and operate mobile skid-mounted equipment to connect to the permanently
installed SWMS, then this section of the FSAR will be revised to include plant and site-specific
information describing how design features and implementation of operating procedures for
the SWMS address the requirements of 10 CFR Part 20.1406(b) and guidance of SRP Section
11.4, Regulatory Guides 4.21 and 1.143, IE Bulletin 80-10, industry standards, and NEI 08-08A
(NEI, 2009b).

11.4.2 System Description

No departures or supplements.

11.4.3 Radioactive Effluent Releases

{This section of the U.S. EPR FSAR is incorporated by reference with the following supplement. |

Solid wastes will be shipped from the site for burial at a NRC licensed burial site or to a
licensed radioactive waste processing facility.

As of July 1, 2008, the Barnwell LLRW disposal facility in Barnwell, South Carolina no longer
accepts Class B and C waste from sources in states outside of the Atlantic Compact. The only
other operating disposal site in Richland, Washington, does not currently accept Class B and C
wastes from outside the Northwest or Rocky Mountain LLRW Compacts. Maryland is affiliated
with the Appalachian Compact.

CCNPP Unit 3 expects to enter into an agreement prior to initial criticality with an
NRC-licensed facility that will process or otherwise accept Class B and C LLRW. For example, a
site in Andrews County, Texas was recently licensed to accept Class B and C waste. For now,
however, the site will only accept waste from Texas and Vermont.

In the event that no offsite disposal facility is available to accept Class B and C waste from
CCNPP Unit 3 when it commences operation, additional waste minimization measures could
be implemented to reduce or eliminate the generation of Class B and C waste. These measures
include: reducing the service run length for resin beds; short loading media volumes in ion
exchange vessels; and other techniques discussed in the EPRI Class B/C Waste Reduction
Guide (Nov. 2007) and EPRI Operational Strategies to Reduce Class B/C Wastes (April 2007).
These measures would extend the capacity of the Solid Waste Storage System to store Class B
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and C waste to over ten years. This would provide additional time for offsite disposal capability
to be developed or additional onsite capacity to be added. Continued storage of Class B and C
waste in the Solid Waste Storage System would be in accordance with procedures that
maintain occupational exposures within permissible limits and result in no additional
environmental impacts.

If additional onsite storage capacity for Class B and C were necessary, CCNPP Unit 3 could elect
to construct a new temporary storage facility. The facility would meet applicable NRC
guidance, including Appendix 11.4-A of the Standard Review Plan, "Design Guidance for
Temporary Storage of Low-Level Waste." Such a facility would be located in an appropriate
onsite location. The environmental impacts of constructing such a facility would be minimal
and would be addressed at the time the facility was announced. The operation of a storage
facility meeting the standards in Appendix 11.4-A would provide appropriate protection
against releases, maintain exposures to workers and the public below applicable limits, and
result in no significant environmental impact.

As an alternative to onsite storage, CCNPP Unit 3 could enter into a commercial agreement
with a third-party contractor to process, store, own, and ultimately dispose of low-level waste
generated as a result of CCNPP Unit 3 operations. Activities associated with the transportation,
processing, and ultimate disposal of low level waste by the third-party contractor would
necessarily comply with applicable laws and regulations in order to assure public health and
safety and protection of the environment. In particular, the third-party contractor would
conduct its operations consistent with applicable Agreement State or NRC regulations (e.g., 10
CFR Part 20), which assure that the radiological impacts from these activities would be
acceptable. Environmental impacts resulting from management of low-level wastes are
expected to be bounded by the NRC findings in 10 CFR 51.51(b) (Table S-3). Table S-3 assumes
that solid, low-level waste from reactors will be disposed of through shallow land burial, and
concludes that this kind of disposal will not result in the release of any significant effluent to
the environment.}

The U.S. EPR FSAR includes the following COL Item in Section 11.4.3:

A COL applicant that references the U.S. EPR will fully describe, at the functional level,
elements of the Process Control Program (PCP). This program description will identify the
administrative and operational controls for waste processing process parameters and
surveillance requirements which demonstrate that the final waste products meet the
requirements of applicable federal, state, and disposal site waste form requirements for
burial ata 10 CFR Part 61 licensed low level waste (LLW) disposal site, toxic or hazardous
waste requirements per 10 CFR 20.2007, and will be in accordance with the guidance
provided in RG 1.21, NUREG-0800, BTP 11-3, ANSI/ANS-55.1-1992 and Generic Letters
80-09, 81-38, and 81-39. NEI 07-10A PCP Template is an alternate means of
demonstrating compliance with GL 89-01 and SECY 05-0197 until a plant specific PCP is
developed under license conditions.

This COL Item is addressed as follows:
{CCNPP Unit 3} will adopt NEI 07-10A, "Generic FSAR Template Guidance for Process Control

Program (PCP)," (NEI, 2009a). The milestone for development and implementation of the PCP
is addressed in Table 13.4-1.
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11.4.4 Solid Waste Management System Cost-Benefit Analysis

No departures or supplements.

11.4.5 Failure Tolerance

No departures or supplements.

11.4.6 Quality Assurance

No departures or supplements.

11.4.7 References

{NEI, 2009a. NEI 07-10A, "Generic FSAR Template Guidance for Process Control Program
(PCP)”, Nuclear Energy Institute, March, 2009.

{NEI, 2009b. NEI 08-08A, Generic FSAR Template Guidance for Life Cycle Minimization of
Contamination, Revision 0, Nuclear Energy Institute, October 2009.}
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11.5 PROCESS AND EFFLUENT RADIOLOGICAL MONITORING AND SAMPLING SYSTEMS

This section of the U.S. EPR FSAR is incorporated by reference with the following supplements.

11.5.1 Design Basis
The U.S. EPR FSAR includes the following COL Item in Section 11.5.1: |

A COL applicant that references the U.S. EPR design certification and that chooses to
install and operate skid-mounted radiation monitoring and sampling systems connected
to permanently installed radioactive process and waste management systems will include
plant-specific information describing how design features and implementation of
operating procedures for the PERMSS will address the requirements of 10 CFR Part
20.1406(b) and guidance of SRP Section 11.5, Regulatory Guides 4.21 and 1.143, |IE
Bulletin 80-10, ANSI/HPS-13.1-1999 and ANSI N42.18-2004, and NEI 08-08.

The COL Item is addressed as follows: |

Should {Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC}
choose to install and operate mobile skid-mounted radiation monitoring and sampling
systems connect to the permanently installed radioactive process and waste management
systems, then this section of the FSAR will be revised to include plant and site-specific
information describing how design features and implementation of operating procedures for
the PERMSS address the requirements of 10 CFR Part 20.1406(b) and guidance of SRP Section
11.5, Regulatory Guides 4.21 and 1.143, IE Bulletin 80-10, ANSI/HPS-13.1-1999 and ANSI
N42.18-2004, and NEI 08-08A (NEI, 2009a).

11.5.1.1 Design Objective |
No departures or supplements. |
11.5.1.2 Design Criteria |
No departures or supplements. |

11.5.2 System Description
The U.S. EPR FSAR includes the following COL Item in Section 11.5.2:

A COL applicant that references the U.S. EPR will fully describe, at the functional
level, elements of the process and effluent monitoring and sampling programs
required by 10 CFR Part 50, Appendix | and 10 CFR 52.79(a)(16). This program
description, Offsite Dose Calculation Manual (ODCM), will specify how a licensee
controls, monitors, and performs radiological evaluations of releases. The program
will also document and report radiological effluents discharged to the
environment.

This COL Item is addressed as follows:

{CCNPP Unit 3} will adopt NEI 07-09A, "Generic FSAR Template Guidance for Offsite Dose
Calculation Manual (ODCM) Program Description,” (NEI, 2009b). The milestone for

development and implementation of the ODCM is addressed in Table 13.4-1. |

{Additionally, a notification process that shares release and release rates information between
CCNPP Units 1 and 2 and CCNPP Unit 3 will be established between the two licensees on the
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property to ensure the site dose and dose rate limits will not be exceeded. The notification
requirements and cross company information exchange and tracking will be incorporated into
the respective licensees' implementing procedures. This process will ensure that each
organization is aware of the overall site releases for normal as well as Anticipated Operational
Occurrences and each plant will have the ability to ensure that site wide releases will not
exceed the applicable limits of 40CFR 190 and TOCFR20.}.

The U.S. EPR FSAR includes the following COL Item in Section 11.5.2:

A COL applicant that references the U.S.EPR design certification is responsible for deriving
PERMSS subsystem'’s lower limits of detection or detection sensitivities, and set-points (alarms
and process termination/diversion) for liquid and gaseous process radiation monitoring
equipment not covered by the ODCM based on plant and site specific conditions and
operating characteristics of each installed radiation monitoring subsystem.

The COL Item is addressed as follows:

{Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC} will
develop PERMSS subsystem’s LLDs or detection sensitivities, and set-points (alarms and
process termination/diversion) for liquid and gaseous process radiation monitoring
equipment not covered by the ODCM based on plant and site specific conditions and
operating characteristics of each installed radiation monitoring subsystem.

The U.S. EPR FSAR includes the following COL Item in Section 11.5.2:

A COL applicant that references the U.S. EPR design certification is responsible for
developing a plant-specific process and effluent radiological sampling and analysis plan
for systems not covered by the ODCM, including provisions describing sampling and
analytical frequencies, and radiological analyses for the expected types of liquid and
gaseous samples and waste media generated by the LWMS, GWMS, and SWMS.

The COL Item is addressed as follows:

{Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operation Services, LLC} will develop
a plant-specific process and effluent radiological sampling and analysis plan for systems not
covered by the ODCM, including provisions describing sampling and analytical frequencies,
and radiological analyses for the expected types of liquid and gaseous samples and waste
media generated by the LWMS, GWMS, and SWMS.

11.5.3 Effluent Monitoring and Sampling

No departures or supplements.

11.5.4 Process Monitoring and Sampling

No departures or supplements.

11.5.5 References

{CFR, 2008a. Domestic Licensing of Production and Utilization Facilities, Title 10, Code of
Federal Regulations, Part 50, U.S. Nuclear Regulatory Commission, 2008.

CFR, 2008b. Contents of Applications; Technical Information in Final Safety Analysis Report,
Title 10, Code of Federal Regulations, Part 52.79, U.S. Nuclear Regulatory Commission, 2008.
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NEI, 2009a. NEI 08-08A, Generic FSAR Template Guidance for Life Cycle Minimization of
Contamination, Revision 0, Nuclear Energy Institute, October 2009.

NEI, 2009b. NEI 07-09A, Generic FSAR Template Guidance for Offsite Dose Calculation Manual
(ODCM) Program Description, Revision 0, Nuclear Energy Institute, March 2009.}
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