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COVER SHEET

Responsible Agency: U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety
and Safeguards. There are no cooperating agencies involved in the preparation of this
document.

Title: Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
Supplement 60, Regarding Comanche Peak Nuclear Power Plant, Units 1 and 2, Final Report
(NUREG-1437). Comanche Peak Nuclear Power Plant is located in Somervell County, Texas.

For additional information or copies of this document contact:

U.S. Nuclear Regulatory Commission

ATTN: Tam Tran, Mail Stop T-4B57

11555 Rockville Pike

Rockville, MD 20852

Phone: 1-800-368-5642, extension 3617, email: tam.tran@nrc.gov

ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) prepared this supplemental environmental
impact statement (SEIS) in response to Vistra Operations Company, LLC and Luminant’s
application to renew the operating license for Comanche Peak Nuclear Power Plant (Comanche
Peak), Units 1 and 2 for an additional 20 years. Luminant is a subsidiary of Vistra Operations
Company, LLC. This SEIS evaluates the environmental impacts of the proposed action and
alternatives to the proposed action. Alternatives considered include: (1) New Nuclear (Small
Modular Reactors), (2) Natural Gas-fired Combined-Cycle, (3) Combination Solar Photovoltaic,
Onshore Wind, and New Nuclear, and (4) no renewal of the operating licenses (the no-action
alternative). The NRC staff’'s recommendation is that the adverse environmental impacts of
license renewal (LR) for Comanche Peak are not so great that preserving the option of LR for
energy-planning decisionmakers would be unreasonable. The NRC staff based its
recommendation on the following factors:

e the analysis and findings in NUREG-1437, Generic Environmental Impact Statement for
License Renewal of Nuclear Plants

¢ the environmental report submitted by the applicant, as supplemented
o the NRC staff’s consultation with Federal, State, Tribal, and local agencies
¢ independent environmental review

¢ the consideration of public comments
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EXECUTIVE SUMMARY

Background

By letter dated October 3, 2022, Vistra Operations Company, LLC and Luminant (the applicant)
submitted an application to the U.S. Nuclear Regulatory Commission (NRC) to issue a renewed
operating license for Comanche Peak Nuclear Power Plant (Comanche Peak), Units 1 and 2 for
an additional 20-year period.

Pursuant to Title 10 of the Code of Federal Regulations (10 CFR) 51.20(b)(2) (TN250), the
renewal of a power reactor operating license requires preparation of an environmental impact
statement (EIS) or a supplement to an existing EIS. In addition, 10 CFR 51.95(c) states that, in
connection with the renewal of an operating license, the NRC shall prepare an EIS, which is a
supplement to the Commission’s NUREG-1437, Generic Environmental Impact Statement

(LR GEIS) for License Renewal of Nuclear Plants (NRC 2013-TN2654).

Upon acceptance of the applicant’s application, the NRC staff began the environmental review
process described in 10 CFR Part 51 (TN250), “Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions,” by publishing a notice of intent to
prepare a supplemental environmental impact statement (SEIS) and to conduct scoping for
Comanche Peak. To prepare this SEIS, the NRC staff performed the following:

e conducted two public scoping meetings: a webinar on January 17, 2023, and an in-person
meeting on February 23, 2023, in Glen Rose, Texas

e conducted a severe accident mitigation alternatives audit on February 13, 2023, and an
environmental audit at Comanche Peak on February 21, 2023, to review the applicant’s
environmental report (ER) and compared it to the NRC’s LR GEIS

e consulted with Federal, State, Tribal, and local agencies

e conducted a review of the application following the guidance set forth in NUREG-1555,
Supplement 1, Revision 1, Standard Review Plans for Environmental Reviews for Nuclear
Power Plants: Supplement 1: Operating License Renewal, Final Report

e considered public comments received

Proposed Action

The proposed Federal action (i.e., renewal of the Comanche Peak operating licenses) was
initiated by Vistra Operations submitting their license renewal application. The current
Comanche Peak Units 1 and 2 operating licenses (NPF-87 and NPF-89) are set to expire on
February 8, 2030, and February 2, 2033, respectively. The NRC’s Federal action is to determine
whether to renew the Comanche Peak operating licenses for an additional 20 years. The
regulation at 10 CFR Part 2-(TN6204), “Effect of Timely Renewal Application,” states that if a
licensee of a nuclear power plant files an application to renew an operating license at least

5 years before the expiration date of that license, the existing license will not be deemed to have
expired until the NRC staff completes safety and environmental reviews of the application, and
the NRC makes a final decision about whether to issue a renewed license for the additional

20 years.
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Purpose and Need for Action

The purpose and need for the proposed action (renewal of the Comanche Peak operating
licenses) is to provide an option that allows for power generation capability beyond the term of
the current nuclear power plant operating license to meet future system generating needs, as
such needs may be determined by energy-planning decisionmakers, such as State regulators,
utility owners, and Federal agencies (other than the NRC). This definition of purpose and need
reflects the NRC’s recognition that, absent findings in the safety review required by the Atomic
Energy Act of 1954 (TN663), as amended, or in the National Environmental Policy Act of 1969
(TN661) environmental analysis that would lead the NRC to reject a license renewal application,
the NRC has no role in the energy-planning decisions of utility officials and State regulators as
to whether a particular nuclear power plant should continue to operate.

Environmental Impacts of License Renewal

This SEIS evaluates the potential environmental impacts of the proposed action. The
environmental impacts of the proposed action are designated as SMALL, MODERATE, or
LARGE. As established in the LR GEIS, Category 1 issues are those that meet all the following
criteria:

¢ The environmental impacts associated with the issue are determined to apply either to all
plants or, for some issues, to plants having a specific type of cooling system or other
specified plant or site characteristics.

e A single significance level has been assigned to the impacts except for collective off-site
radiological impacts from the fuel cycle and from high-level waste and spent fuel disposal.

o Mitigation of adverse impacts associated with the issue is considered in the analysis, and it
has been determined that additional plant-specific mitigation measures are likely not to be
sufficiently beneficial to warrant implementation.

Definitions:

SMALL: Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource.

MODERATE: Environmental effects are sufficient to alter noticeably, but not to destabilize,
important attributes of the resource.

LARGE: Environmental effects are clearly noticeable and are sufficient to destabilize important
attributes of the resource.

For Category 1 issues, no additional site-specific analysis is required in this SEIS unless new
and significant information is identified. Site-specific issues (Category 2) are those that do not
meet one or more of the criteria for Category 1 issues; therefore, an additional site-specific
review for the non-generic issues is required, and the results are documented in this SEIS.
Chapter 3 of this SEIS presents the process for identifying new and significant information.

Neither the applicant nor the NRC identified information that is both new and significant related
to Category 1 issues that would call into question the conclusions in the LR GEIS. This
conclusion is supported by the NRC staff’s review of the applicant’s ER and other
documentation relevant to the applicant’s activities, the public scoping process, and the findings

XVi



from the site audits conducted by the NRC staff. Therefore, the NRC staff relied upon the
conclusions of the LR GEIS for all Category 1 issues applicable to Comanche Peak.

Table ES-1 summarizes the Category 2 issues relevant to Comanche Peak and the NRC staff’s
findings related to those issues. If the NRC staff determined that there were no Category 2
issues applicable for a particular resource area, the findings in the LR GEIS, as documented in
Appendix B to Subpart A of 10 CFR Part 51, are incorporated for that resource area.

Table ES-1 Summary of NRC Conclusions Relating to Site-Specific Impacts of
License Renewal at Comanche Peak

Resource Area Relevant Category 2 Issues Impacts
Groundwater Resources Radionuclides released to groundwater SMALL
Terrestrial Resources Effects on terrestrial resources (non-cooling SMALL
system impacts)
Aquatic Resources Impingement and entrainment of aquatic SMALL

organisms (plants with once-through cooling
systems or cooling ponds)

Thermal impacts on aquatic organisms SMALL
(plants with once-through cooling systems or
cooling ponds)

Special Status Species and Threatened, endangered, and protected May affect, but is not likely to
Habitats species, critical habitat, and essential fish adversely affect the golden-
habitat cheeked warbler, tricolored
bat, or monarch butterfly
Historic and Cultural Historic and cultural resources Would not adversely affect
Resources known historic properties
Human Health Microbiological hazards to the public SMALL
Chronic effects of electromagnetic fields UNCERTAIN
Electric shock hazards SMALL
Severe accidents SMALL
(See SEIS Appendix F)
Environmental Justice Minority and low-income populations No disproportionate and

adverse human health and
environmental effects on
minority and low-income
populations

No disproportionate and
adverse human health effects
in special pathway receptor
populations in the region
because of subsistence
consumption of water, local
food, fish, and wildlife

Cumulative Impacts Cumulative Impacts See SEIS Chapter 3.16

XVii



Severe Accident Mitigation Alternatives

The applicant submitted an assessment of severe accident mitigation design alternatives
(SAMDAS) as part of its operation license application for Comanche Peak, Unit 1 in 1990 and
Unit 2 in 1993 (see Appendix F). Because the NRC staff has previously considered SAMDASs (or
severe accident mitigation alternatives [SAMAS]) in the Final Environmental Statement (FES) for
Comanche Peak (NRC 1989-TN7822), the applicant is not required to perform another SAMA
analysis for its license renewal application (10 CFR 51.53(c)(3)(ii)(L)). Nevertheless, the
applicant’'s ER must contain any new and significant information of which the applicant is aware
(10 CFR 51.53(c)(3)(iv)).

The NRC staff discusses new information pertaining to SAMAs in Appendix F, “Environmental
Impacts of Postulated Accidents,” in this SEIS. The NRC staff did not find any substantial
changes in the proposed action as previously evaluated in the FES that are relevant to
environmental concerns or any significant new circumstances or information relevant to
environmental concerns and bearing on the licensing of Comanche Peak Units 1 and 2. Based
on the NRC staff’s review and evaluation of the applicant’s analysis regarding SAMAs and the
staff's independent analyses, as documented in Appendix F, “Environmental Impacts of
Postulated Accidents” to this SEIS, the staff finds that there is no new and significant
information for Comanche Peak related to SAMASs.

Alternatives

As part of its environmental review, the NRC is required to consider alternatives to LR and
evaluate the environmental impacts associated with each alternative. These alternatives can
include other methods of power generation (replacement energy alternatives), as well as not
renewing the Comanche Peak operating licenses (the no action alternative).

The NRC considered 16 alternatives to the proposed action and eliminated 13 from detailed
study due to technical, resource availability, or commercial limitations that are likely to exist
when the Comanche Peak operating licenses expire. Three replacement energy alternatives
were determined to be commercially viable, and include:

¢ new nuclear (small modular reactor or SMR)
e natural gas-fired combined-cycle
e combination alternative of solar photovoltaic, onshore wind, and new nuclear (SMR)

These alternatives, along with the no-action alternative, were evaluated in detail in this SEIS.
In addition, NRC staff also evaluated new and significant information that could alter the
conclusions of the SAMDA analysis previously performed for the Comanche Peak, which
authorized reactor operation.

Recommendation

The NRC staff's recommendation is that the adverse environmental impacts of Comanche Peak
LR are not so great that preserving the LR option for energy-planning decisionmakers would be
unreasonable. The NRC staff based its recommendation on the following:

analysis and findings in NUREG-1437

Vistra Operations’ ER

the NRC staff’s consultation with Federal, State, Tribal, and local agencies
independent environmental review

the consideration of public comments
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1 INTRODUCTION

Under the U.S. Nuclear Regulatory Commission’s (NRC’s) environmental protection regulations,
which are found in Title 10 of the Code of Federal Regulations (10 CFR Part 51-TN250),
“Environmental Protection Regulations for Domestic Licensing and Related Regulatory
Functions,” and implement the National Environmental Policy Act (NEPA), issuance of a new
nuclear power plant operating license requires the preparation of an environmental impact
statement (EIS).

The Atomic Energy Act of 1954 (AEA) (TN663) specifies that licenses for commercial power
reactors can be granted for up to 40 years. NRC regulations (10 CFR 54.31-TN4878) allow for
an option to renew a license for up to an additional 20 years. The initial 40-year licensing period
was based on economic and antitrust considerations rather than on technical limitations of the
nuclear facility.

The decision to seek a license renewal rests entirely with nuclear power facility owners and,
typically, is based on the facility’s economic viability and the investment necessary to continue
to meet NRC safety and environmental requirements. The NRC makes the decision to grant or
deny license renewal based on whether the applicant has demonstrated that the environmental
and safety requirements in the agency’s regulations can be met during the period of extended
operation.

1.1 Proposed Federal Action

Vistra Operations Company, LLC (Vistra, the applicant) initiated the proposed Federal action by
submitting an application for license renewal of Comanche Peak Nuclear Power Plant
(Comanche Peak), Units 1 and 2, for which the existing licenses (NPF-87 and NPF-89) expire
on February 8, 2030, and February 2, 2033, respectively. Luminant is a subsidiary of Vistra. The
NRC’s proposed Federal action is the decision whether to renew the licenses for an additional
20 years.

1.2 Purpose and Need for the Proposed Federal Action

The purpose and need for the proposed action (renewal of an operating license) is to provide an
option that allows for power generation capability beyond the term of a current nuclear power
plant operating license to meet future system generating needs, as such needs may be
determined by other energy planning decisionmakers. This definition of purpose and need
reflects the NRC’s recognition that, unless there are findings in the safety review required by the
AEA or findings in the NEPA environmental analysis that would lead the NRC to reject a license
renewal application (LRA), the NRC does not have a role in the energy planning decisions of
State regulators and utility officials as to whether a particular nuclear power plant should
continue to operate.

If the renewed license is issued, State regulatory agencies and the applicant will ultimately
decide whether the plant will continue to operate based on factors such as the need for power
or other matters within the State’s jurisdiction or the purview of the owners. If the operating
license is not renewed, then the facilities must be shut down on or before the expiration dates of
the current operating licenses.



1.3 Major Environmental Review Milestones

The applicant submitted an environmental report (ER) as part of its LRA (Luminant 2022-
TN8655) on October 3, 2022. After reviewing the LRA and ER for sufficiency, the NRC staff
published a Federal Register Notice of Acceptability and Opportunity for Hearing (87 FR 73798-
TN8656) on December 1, 2022. On December 13, 2022, and February 22, 2023, the NRC
published notices in the Federal Register (87 FR 76219-TN8657 and 88 FR 10940-TN8658) on
the intent to conduct scoping, thereby beginning the scoping period that ended on March 13,
2023.

The NRC staff held two public scoping meetings: a webinar on January 17, 2023, and an
in-person meeting on February 23, 2023, in Glen Rose, Texas (NRC 2023-TN8659). The
comments received during the scoping process and NRC discussion are presented in their
entirety in Environmental Impact Statement Scoping Process, Summary Report, Comanche
Peak Nuclear Power Plant, Units 1 and 2 (NRC 2023-TN8659), and in Appendix A of this
supplemental environmental impact statement (SEIS).

For independent evaluation of information provided in the ER, the NRC staff conducted a site
audit at Comanche Peak, Units 1 and 2, in February 2023. During the site audit, the NRC staff
met with plant personnel, reviewed specific documentation, and toured the facility. Some NRC
staff met with interested local Federal and State offices. A summary of that site audit and a list
of attendees is contained in the Comanche Peak Nuclear Power Plant, Units 1 and 2, Summary
of the License Renewal Environmental Audit (NRC 2023-TN8713).

Upon completion of the scoping process and site audit, the NRC staff compiled its findings in
the draft SEIS (Figure 1-1). The document was made available for public comment for 45 days.
During this time, the staff hosted public meetings and collected public comments. Based on the
information gathered, the NRC staff amended the draft SEIS findings, as necessary, and
published this final SEIS for license renewal. Changes made to the draft SEIS are marked with
a change bar (vertical line) on the side margin of the page where the changes were made.
Figure 1-1 shows the major milestones of the environmental review portion of the NRC'’s license
renewal application review process.

Application Submitted
to NRC

v

Review Application

v v
< *Scoping Process > Environmental Site Audit

v

Draft SEIS Issued <

v

< *Draft SEIS Process >

v

Final SEIS Issued

v

[ NRC Decision ]

*Opportunity for Public Involvement

Figure 1-1 Environmental Review Process



The NRC has established a license renewal review process that can be completed in a
reasonable period with clear requirements to assure safe plant operation for up to an additional
20 years of plant life. The NRC staff conducts the safety review simultaneously with the
environmental review. The staff documents the findings of the safety review in a safety
evaluation report (SER). The findings in the SEIS and the SER are both factors in the NRC’s
decision to either grant or deny the issuance of a renewed license. The SER and the SEIS
schedules are listed at the project website:
https://www.nrc.gov/reactors/operating/licensing/renewal/applications/comanche-peak.html.

1.4 Generic Environmental Impact Statement

The NRC staff performed a generic assessment of the environmental impacts associated with
license renewal to improve the efficiency of its license renewal review. The Generic
Environmental Impact Statement for License Renewal of Nuclear Power Plants (LR GEIS),
NUREG-1437, Revision 1 (NRC 2013-TN2654) documented the results of the staff's systematic
approach to evaluate the environmental consequences of renewing the licenses of individual
nuclear power plants and operating them for an additional 20 years. The staff analyzed in detail
and arrived at generic findings for those environmental issues that could be resolved generically
in the LR GEIS.

The LR GEIS establishes separate environmental impact issues for the NRC staff to

independently evaluate. Of these issues, the NRC staff determined that some issues are

generic to all plants (Category 1). Other issues do not lend themselves to generic consideration

(Category 2 or uncategorized). The NRC staff evaluates these issues on a site-specific basis in

a SEIS to the LR GEIS. Appendix B to Subpart A of 10 CFR Part 51 (10 CFR Part 51-TN250)

provides a summary of the staff findings in the LR GEIS.

For each potential environmental issue in the LR GEIS, the NRC staff performs the following:

e describes the activity that affects the environment

¢ identifies the population or resource that is affected

e assesses the nature and magnitude of the impact on the affected population or resource

e characterizes the significance of the effect for both beneficial and adverse effects

e determines whether the results of the analysis apply to all plants

e considers whether additional mitigation measures would be warranted for impacts that
would have the same significance level for all plants

The NRC'’s standard of significance for impacts was established using the Council on
Environmental Quality former terminology for “significant” and in the LR GEIS. The NRC
established three levels of significance for potential impacts—SMALL, MODERATE, and
LARGE. The definitions are listed below.

Significance indicates the importance of likely environmental impacts and is
determined by considering two variables: context and intensity.

Context is the geographic, biophysical, and social context in which the effects
will occur.

Intensity refers to the severity of the impact, in whatever context it occurs.


https://www.nrc.gov/reactors/operating/licensing/renewal/applications/comanche-peak.html

SMALL: Environmental effects are not detectable or are so minor that they will
neither destabilize nor noticeably alter any important attribute of the resource.

MODERATE: Environmental effects are sufficient to alter noticeably, but not to
destabilize, important attributes of the resource.

LARGE: Environmental effects are clearly noticeable and are sufficient to
destabilize important attributes of the resource.

The LR GEIS includes a determination of whether the analysis of the environmental issue could
be applied to all plants and whether additional mitigation measures would be warranted

(Figure 1-2). Issues are assigned a Category 1 or a Category 2 designation. As set forth in the
LR GEIS, Category 1 issues are those that meet the following criteria:

¢ The environmental impacts associated with the issue have been determined to apply either
to all plants or, for some issues, to plants having a specific type of cooling system or other
specified plant or site characteristics.

e A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
impacts (except for collective offsite radiological impacts from the fuel cycle and from
high-level waste and spent fuel disposal).

e Mitigation of adverse impacts associated with the issue has been considered in the analysis,
and it has been determined that additional plant-specific mitigation measures are likely not
to be sufficiently beneficial to warrant implementation.

Figure 1-2 illustrates the license renewal environmental review process. The results of that
site-specific review are documented in the SEIS.

For generic issues (Category 1), no additional site-specific analysis is required in the SEIS
unless new and significant information is identified. The process for identifying new and
significant information is presented in Chapter 3. Site-specific issues (Category 2) are those that
do not meet one or more of the criteria of Category 1 issues; therefore, additional site-specific
review for these issues is required. The results of that site-specific review are documented in
the SEIS.

New information can be identified from many sources, including the applicant, the NRC, other
agencies, or public comments. If a new issue is revealed, it is first analyzed to determine
whether it is within the scope of the license renewal environmental evaluation. If the new issue
is not addressed in the LR GEIS, the NRC staff would determine the significance of the issue
and document the analysis in the SEIS. To merit additional review, information must be both
new and significant and it must bear on the proposed action or its impacts.

Definition:
New and significant information either identifies a significant environmental
issue that was not covered in the LR GEIS or was not considered in the analysis

in the LR GEIS and leads to an impact finding that is different from the finding
presented in the LR GEIS.
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Figure 1-2 Environmental Issues Evaluated for License Renewal

1.5 Supplemental Environmental Impact Statement

The SEIS presents an analysis that considers the environmental effects of the continued
operation of Comanche Peak, Units 1 and 2, alternatives to license renewal, and mitigation
measures for minimizing adverse environmental impacts. Chapter 2 includes analysis of
reasonable alternatives. Chapter 3 contains analysis and comparison of the potential
environmental impacts from alternatives while Chapter 4 presents the recommendation of the
NRC on whether the environmental impacts of license renewal are so great that preserving the
option of license renewal would be unreasonable. The NRC staff made its final recommendation
to the Commission, after consideration of comments received on the draft SEIS during the
public comment periods.

In preparing the SEIS for Comanche Peak, Units 1 and 2, the NRC staff carried out the following
activities:

¢ reviewed the information provided in the applicant’s ER
e consulted with other Federal, State, and local agencies and Native American Tribes
e conducted an independent evaluation of the issues during the site audit

e considered the public comments received for the review (during the scoping process and,
subsequently, on the draft SEIS)

e Evaluate new and significant information
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1.6 Decision to Be Supported by the SEIS

The decision to be supported by the SEIS is whether to renew the operating licenses for
Comanche Peak for an additional 20 years. The NRC decision standard is specified in
10 CFR 51.103 (TN250):

In making a final decision on a license renewal action pursuant to Part 54 of this
chapter, the Commission shall determine whether or not the adverse
environmental impacts of license renewal are so great that preserving the option
of license renewal for energy planning decisionmakers would be unreasonable.

In the statement of consideration for 10 CFR Part 51 (TN250), the Commission further
explained:

Given the uncertainties involved and the lack of control that the NRC has in the
choice of energy alternatives in the future, the Commission believes that it is
reasonable to exercise its NEPA authority to reject license renewal applications
only when it has determined that the impacts of license renewal sufficiently
exceed the impacts of all or almost all of the alternatives that preserving the
option of license renewal for future decision makers would be unreasonable.

The analyses of environmental impacts evaluated in this SEIS will provide the NRC’s
decisionmaker (in this case, the Commission) with important environmental information for use
in the overall decision-making process. There are decisions that are made outside the
regulatory scope of license renewal. These include decisions related to: (1) changes to plant
cooling systems, (2) disposition of spent nuclear fuel, (3) emergency preparedness,

(4) safeguards and security, (5) need for power, and (6) seismicity and flooding (NRC 2013-
TN2654).

1.7 Cooperating Agencies

During the scoping process, no Federal, State, or local agencies were identified as cooperating
agencies in the preparation of this SEIS.

1.8 Consultations

The Endangered Species Act of 1973 (TN1010), as amended (ESA); the Magnuson—Stevens
Fisheries Management Act of 1996, as amended and reauthorized (TN7841); and the National
Historic Preservation Act of 1966 (TN4157) require that Federal agencies consult with
applicable State and Federal agencies and groups prior to taking action that may affect
endangered species, fisheries, or historic and archaeological resources, respectively.
Appendix C includes copies of consultation documents.

1.9 Correspondence

Appendix D contains a chronological list of documents sent and received during the
environmental review.



1.10 Status of Compliance

The applicant is responsible for complying with all NRC regulations and other applicable
Federal, State, and local requirements. Appendix F of the LR GEIS describes some of the major
applicable Federal statutes.

There are numerous permits and licenses issued by Federal, State, and local authorities for
activities at Comanche Peak, Units 1 and 2. Appendix B of this SEIS contains further discussion
about Comanche Peak status of compliance.

1.11 Related Federal and State Activities

The NRC reviewed the possibility that activities of other Federal agencies might impact the
renewal of the operating license for Comanche Peak. There are no Federal projects that would
make it necessary for another Federal agency to become a cooperating agency in the
preparation of this SEIS. There are no known Native American lands (under Tribal nations)
within 50 mi of Comanche Peak. Consistent with Section 3.16, “Cumulative Effects of the
Proposed Action,” no Federal project was identified for which EISs would be prepared that might
impact the renewal of the operating licenses for Comanche Peak.

The NRC is required under Section 102(2)(C) of NEPA (TN661) to consult with and obtain the
comments from any Federal agency that has jurisdiction by law or special expertise with respect
to any environmental impact involved in the subject matter of the EISs. For example, during the
preparation the SEIS, the NRC consulted with the U.S. Fish and Wildlife Service and the office
of Texas State Historic Preservation Officer. Appendix C contains a complete list of all key
consultation correspondence.






2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

Although the NRC’s decision-making authority in LR is limited to deciding whether to renew a
nuclear power plant’s operating license, the agency’s implementation of the National
Environmental Policy Act of 1969, as amended (NEPA; 42 U.S.C. 4321 et seq.; TN661),
requires consideration of the environmental impacts of potential alternatives to renewing a
plant’s operating license. Although the ultimate decision about which alternative (or the
proposed action) to carry out falls to operator, State, or other non-NRC Federal officials,
comparing the impacts of renewing the operating license to the environmental impacts of
alternatives allows the NRC to determine whether the environmental impacts of LR are so great
that preserving the option of LR for energy-planning decisionmakers would be unreasonable
(10 CFR 51.95(c)(4)) (TN250).

Energy-planning decisionmakers and owners of the nuclear power plant decide whether the
nuclear plant will continue to operate, and economic and environmental considerations play
important roles in making this decision. In general, the NRC'’s responsibility is to ensure the safe
operation of nuclear power facilities, not to formulate energy policy or encourage or discourage
the development of alternative power generation. The NRC does not engage in energy-planning
decisions, and it makes no judgment about which energy alternatives evaluated would be the
most likely alternative in any given case.

The remainder of this chapter provides (1) a description of the proposed action, renewal of the
Comanche Peak Nuclear Power Plant (Comanche Peak), Units 1 and 2 licenses, (2) a
description of alternatives to the proposed action (including the no-action alternative), and

(3) alternatives to the proposed action that the NRC staff considered and eliminated from
detailed study.

2.1 Description of Nuclear Power Plant Facility and Operation

This section describes the Comanche Peak, Units 1 and 2, operating systems, infrastructure,
operations, and maintenance. The use of “Vistra” refers to the applicant, Vistra Operations
Company LLC, that submitted the LRA. Luminant Generation Company LLC (Luminant) and
Comanche Peak Nuclear Power Company (CP PowerCo) are affiliates and each are wholly-
owned subsidiaries of Vistra. CP PowerCo is the owner of Comanche Peak Nuclear Power
Plant. Comanche Creek Reservoir (CCR) refers to the former Squaw Creek Reservoir, which
was renamed in January 2023. (DOI 2023-TN8684). A more detailed description of the
Comanche Peak facility and operation is found in Vistra’'s ER, part of its LRA. (Luminant 2022-
TN8655, Section 2.2).

211 External Appearance and Setting

The Comanche Peak occupies a site on a peninsula located on the southwestern bank of the
CCR (Figure 2-1). The CCR is completely within the bounds of the Comanche Peak site
(Figure 2-2) (Luminant 2022-TN8655). The Comanche Peak site and the 50-mile radius can be
seen in Figure 2-3 (Luminant 2022-TN8655).

Squaw Creek Park (SCP) is located within the Comanche Peak site (Luminant 2023-TN8884).
Vistra maintains the park and controls public access to the park and reservoir (Luminant 2022-
TN8655, Section 2.2).


https://www.doi.gov/pressreleases/interior-department-completes-vote-remove-derogatory-names-five-locations
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21.2 Nuclear Reactor Systems

The Comanche Peak Unit 1 operating license was issued on April 17, 1990, and the Unit 2
operating license was issued on April 6, 1993. Each of the units consists of one pressurized
water reactor (PWR), four steam generators, one steam turbine generator, a heat dissipation
system, and associated auxiliary and engineered safeguards (Luminant 2022-TN8655,
Section 2.2.1.1).

Units 1 and 2 were each licensed to generate net electrical output of 3,458 MWt

(NRC 1990-TN9109). In 2007, Comanche Peak submitted an application to the NRC for a
power uprate, which was approved in June 2008. The power uprate increased the power
capacity to 3,612 MWt, an increase of 5.9 percent (Luminant 2022-TN8655, Section 2.2.1.1).

The high-pressure turbines at both units were replaced as part of the uprate. As described in
Section 2.2.6 of the applicant’s ER, the uprate had no impacts on radiological effluents.
(Luminant 2022-TN8655).

2.1.3 Cooling and Auxiliary Water Systems

The Comanche Peak cooling system has two major components, the circulating water system
and the station service water system (SSWS). The circulating water is withdrawn from the CCR
through an eight-water pump intake structure. The water is pumped through the condensers and
heat exchangers and then returned to CCR. A dam across an arm of the CCR establishes a
separate water impoundment—the safe shutdown impoundment (SSI). The SSl is to provide
cooling capability that can withstand postulated natural phenomena hazard (Luminant
2022-TN9107). When necessary, service water is withdrawn from the SSI through a structure
containing four pumps (Luminant 2022-TN8655, Section 2.2.3).

The SSI provides cooling water for dissipating reactor heat and allows an orderly shutdown of
the plant. The water level of the SSI is equalized with the CCR via a channel and provides
cooling capacity in accordance with the requirements of NRC Regulatory Guide 1.27

(NRC 2015-TN5907), which is further described in Section 2.2.3 of the applicant’s
environmental report (Luminant 2022-TN8655, Section 2.2.3). The circulating water system
supplies approximately 1,100,000 gpm of cooling water to Units 1 and 2 through an intake
structure located north of the plant on the CCR. This flow is sufficient to remove the heat from
the main condenser, the two auxiliary condensers, the turbine plant cooling water heat
exchanger, the three-condenser exhausting vacuum pump heat exchangers, and five non-safety
ventilation chillers. The heated water of the circulating water system is discharged to the CCR
via a discharge tunnel southeast of the plant. The circulating water system is not required for
emergency cooldown or for operation of the engineered safeguard systems or for shutdown
cooling (Luminant 2022-TN8655, Section 2.2.3.1).

2.1.3.1 Cooling Water Intake and Discharge

Cooling water for normal plant operation is withdrawn from the CCR by eight circulating water
pumps, each with 275,000 gpm capacity. The number of pumps needed for operation is
adjusted seasonally; three pumps operate during cooler months and four pumps operate during
mild or warmer months. The total heat removed amounts to approximately 8.8 x 10° Btu/hr. The
circulating water system provides water at a temperature of 95 °F. The expected discharge
temperature is an approximately 15 °F temperature rise above the inlet temperature. The SSWS
is designed to operate with the water level at 770 ft—the lowest elevation of the CCR (Luminant
2022-TN8655, Section 2.2.3.1).



Cooling water is returned to the CCR via a tunnel discharging into a discharge structure located
at a distance from the circulating water intake to ensure sufficient mixing and evaporative
cooling. The discharge velocity is approximately 9.8 fps and promotes dissipation of the rejected
heat by evaporation (Luminant 2022-TN8655, Section 2.2.3.1).

Water from the CCR flows to the circulating water pumps for both Units 1 and 2 through, steel
trash racks and 12 traveling screens. Circulating water is withdrawn through a single
screenhouse that has 12 intake bays; each bay measures 11 ft, 2 in. wide and has a vertical
traveling water screen. A trash rack measuring 4 in. x %2 in. wide, with a 2 in. clear spacing is
located along the upstream face of the rack. The twelve 10-ft wide traveling water screens are
located downstream from the trash racks. The screens have % in. square mesh openings. The
screens are on a 4-hour timed rotation schedule and are cleaned with a high-pressure front
spray wash. The screens can also be set to rotate automatically based on differential pressures
from high debris loading. The screens are set for continuous operation when water
temperatures reach below 38 °F (Luminant 2022-TN8655, Section 2.2.3.1).

Two screen wash pumps in Unit 1 and two screen wash pumps in Unit 2 are located
downstream of the traveling water screens. Each pump supplies about 1,200 gpm of water to
the traveling water screens. Each screen well contains “stop logs” to allow dewatering of any
individual screen well. The water from the wells flows to a suction pit. Four centrifugal circulating
water pumps take suction from this pit.

The circulating water is “shock-treated” with sodium hypochlorite and sodium bromide to reduce
organic fouling and biological growth. At periodic intervals, chlorine is also injected into the
system to prevent the growth of algae and bacterial slime from accumulating on the surfaces of
the circulating water tunnel and the condensers (NRC 1981-TN8799). The chlorine dosage is
adjusted in accordance with the Texas Pollutant Discharge Elimination System (TPDES) permit
that restricts the total residual chlorine concentration to a daily maximum of 0.2 mg/L and

880 Ib/day. Effluent limitations for chlorine at Outfall 001 are a 0.2 mg/L daily average, with a
daily maximum of 0.5 mg/L and 1,101 Ib/day (Luminant 2022-TN8655, Section 2.2.3.1).

Cooling water is withdrawn from the SSI by four 17,000 gpm capacity service water pumps.
These pumps are in a seismic Category | building. Cooling water is returned to the SSI through
the service water discharge canal that is located at a sufficient distance from the intake structure
to ensure water mixing and evaporative cooling (Luminant 2022-TN8655, Section 2.2.3.2).

The SSWS removes heat from the component cooling water system (CCWS) heat exchangers
and from the emergency diesel generators. So that no single failure impairs the cooling of
essential equipment, the CCWS with two flow loops and redundant pumps, heat exchangers,
and piping, is normally required to be operating during all phases of plant operation after a loss-
of-coolant accident. The SSWS supplies cooling water to the safety injection system, centrifugal
charging pump lube oil coolers, and the containment spray pump bearing oil coolers. The
SSWS also supplies cooling water to the plant cooling system during normal operation,
shutdown, and during or after a postulated loss-of-coolant accident. In addition, the SSWS acts
as a backup water supply for the auxiliary feedwater system if the content of condensate
storage tank is depleted (Luminant 2022-TN8655, Section 2.2.3.2).

The SSWS has a separate system that injects sodium hypochlorite and sodium bromide into the
water to control organic fouling, and phosphate, organic phosphate, and a copolymer to control
corrosion and fouling of the carbon steel piping in the system (Luminant 2022-TN8655,

Section 2.2.3.2).



The SSWS associated with each of the units is completely independent and redundant. Each
unit has two fully independent trains, either of which can supply the required cooling water flow.
The pumps and heat exchangers of each train can be aligned with the other train in the event of
a component failure. Like the CCWS, the SSWS has two flow loops with redundant pumps, heat
exchangers, and piping arrangements so that no single failure impairs the capability to cool
essential equipment (Luminant 2022-TN8655, Section 2.2.3.2).

2.1.3.2  Thermal Effluent Dispersion

A 2007 thermal discharge study was performed regarding the impacts of the power uprate. The
study identified a maximum discharge temperature increase from 109 °F to 111 °F, and an
average discharge temperature increase from 95.3 °F to 96.6 °F at Outfall 001. Since
Comanche Peak is currently permitted by the TPDES permit for discharge at a daily average
temperature of 113 °F and a daily maximum temperature of 116 °F, the impacts associated with
the power uprate thermal discharge are bounded according to the thermal discharge study
performed for the TPDES permit (Luminant 2022-TN8655, Section 2.2.3.3).

2.1.3.3  Municipal Water Supply System

The Comanche Peak potable and sanitary water system is designed to provide water for toilets,
sinks, showers, and drinking purposes in all permanent personnel areas; water for emergency
eyewash and showers; water to fire protection hoses for various onsite buildings; and water to
fill and to provide normal makeup for the fire water storage tanks. A small quantity (35,900 gal,
less than 1 gpm, in 2020) of groundwater per year was historically used primarily for potable
and sanitary purposes at the recreation training facility. Groundwater withdrawals are discussed
in detail in Section 3.5. Backflow preventers are installed on potable water lines to protect the
water supply from potential contamination, and are tested and certified annually (Luminant
2022-TN8655, Section 2.2.3.4).

To prevent radioactive contamination of the potable water supply, there is no interconnection
with any source of radioactive materials. The system is also completely separated from the
laundry and hot shower portion of the liquid waste processing system. Wastes produced by the
potable and sanitary water system are treated in the domestic waste treatment facility (Luminant
2022-TN8655, Section 2.2.3.4).

Because the sanitary and potable water system is common to Comanche Peak Units 1 and 2,
and is independent of their operation, a shutdown of either or both units does not affect the
supply of potable water. However, in the case of contamination or shutdown of the system,
potable water can be trucked to the site (Luminant 2022-TN8655, Section 2.2.3.4).

2.1.3.4  Fire Protection Water Supply System

The fire protection water supply system capacity was designed using National Fire Protection
Association Standard 13 and NRC branch technical position Auxiliary Power Conversion
Systems Branch 9.5-1 Appendix A, as guidance. The capacity of the system is based on
supplying water to the largest fixed extinguishing system and the adjacent hose stations with the
shortest portion of the fire protection yard-loop out of service (Luminant 2022-TN8655, Section
2.2.3.5).

Water is provided to the system by two dedicated 100 percent capacity, atmospheric fire water
storage tanks, each with a nominal capacity of 524,500 gal. The SSI provides refill capability via
a separate pump to refill each tank within 8 hours (Luminant 2022-TN8655, Section 2.2.3.5).



The station fire main system and all the associated supporting equipment are shared by the two
Comanche Peak units (Luminant 2022-TN8655, Section 2.2.3.5).

214 Radioactive Waste Management Systems

Section E2.2.6 of Vistra’s ER, submitted as part of its LRA, provides an expanded description of
Comanche Peak’s radioactive waste treatment systems (Luminant 2022-TN8655,

Sections E2.2.6, and E-2-14 to E-2-20). The NRC staff incorporates this information here by
reference.

The NRC licenses all nuclear plants with the expectation that they will release radioactive
material to both the air and water during normal operations. However, NRC regulations require
that gaseous and liquid radioactive releases from nuclear power plants meet radiation
dose-based limits specified in 10 CFR Part 20-TN283, “Standards for Protection Against
Radiation,” and the as low as reasonably achievable (ALARA) criteria in 10 CFR Part 50-TN249,
Appendix I, “Numerical Guides for Design Objectives and Limiting Conditions for Operation to
Meet the Criterion ‘As Low as is Reasonably Achievable’ for Radioactive Material in Light-
Water-Cooled Nuclear Power Reactor Effluents.” In other words, the NRC places regulatory
limits on the radiation dose that members of the public can receive from radioactive effluents of
a nuclear power plant. For this reason, all nuclear power plants use radioactive waste
management systems to control and monitor radioactive wastes.

Comanche Peak uses liquid, gaseous, and solid waste management systems to collect and
process radioactive materials and waste produced as a byproduct of plant operations. Liquid
waste disposal systems are used to collect, hold up, treat, monitor, dispose, and record the
liquid effluent. The gaseous wastes disposal systems are used to collect, hold, if necessary,
filter, monitor, and record the gaseous effluent. Solid wastes are stored, packaged, and shipped
off-site. Solid waste is composed of reactor components, equipment, and tools that have been
removed from service, contaminated protective clothing, paper, rags, and other trash generated
from plant design and operations modifications and routine maintenance activities and non-fuel
solid waste. Non-fuel solid waste consists of the treatment and separation of radionuclides from
gases and liquids, in addition to contaminated materials from various reactor areas (Luminant
2022-TN8655, p. 2-19).

The liquid waste processing system for Comanche Peak is shared by Unit 1 and Unit 2, as is
the gaseous waste processing system. The liquid waste processing system can process the
waste produced by normal operation of the systems, as well as anticipated wastes related to
operational occurrences involving liquid waste processing system equipment malfunction,
excessive leakage in reactor coolant system equipment, and excessive leakage in auxiliary
system equipment. The gaseous waste processing system design is based on continuous
operation of the nuclear steam supply stream, assuming that fission products associated with

1 percent of the core power generation are available for leakage from the fuel into the coolant
over the life of the plant. These radioactive waste management systems assure that the dose to
members of the public from radioactive effluents is reduced to ALARA levels in accordance with
NRC regulations (Luminant 2022-TN8655).

Vistra maintains a radiological environmental monitoring program (REMP) to assess the
radiological impact, if any, to the public and the environment from radioactive effluents released
during operations at Comanche Peak (Luminant 2022-TN8655). The REMP is discussed in
Section 2.1.4.5 of this SEIS.



Vistra maintains an Offsite Dose Calculation Manual (ODCM) that contains the methods and
parameters for calculating offsite doses resulting from liquid and gaseous radioactive effluents.
These methods ensure that radioactive material discharges from Comanche Peak meet NRC
and U.S. Environmental Protection Agency (EPA) regulatory dose standards. The ODCM also
contains the requirements for the REMP.

2.1.4.1 Radioactive Liquid Waste Management

Vistra uses waste management systems to collect, analyze, and process radioactive liquids
produced at Comanche Peak. These systems reduce radioactive liquids before they are
released to the environment. The Comanche Peak liquid waste disposal system meets the
design objectives of 10 CFR Part 50-TN249, Appendix |, and controls the processing, disposal,
and release of radioactive liquid wastes.

The liquid waste processing system consists mainly of two subsystems designated as drain
channel A and drain channel B. Drain channel A is connected to drain channel B and processed
for release through the filter demineralizer system. A drain system inside the containment
collects liquid in drains and from leaks. The drain system transfers that waste to an appropriate
tank. The waste processing system is also capable of handling and storing spent demineralizer
resins. Drain channel C is provided to collect and process waste effluents from onsite laundry,
personnel decontamination showers and sinks, and surface decontamination. This liquid is
pumped to one of the two 5,000 gal waste monitoring tanks. The wastewater is then sampled to
determine whether the liquid is to be discharged or reprocessed through the filter demineralizer
or the waste evaporator. Based on the results of the analysis, wastewater is continuously
monitored and controlled and is either recycled through the boron recycle system or processed
through the liquid waste processing system and released (Luminant 2022-TN8655,

Section E2.2.6.1).

The liquid waste disposal system was designed to receive, process, and discharge potentially
radioactive liquid waste. Holdup capacity is provided for retention of liquid effluents, particularly
where unfavorable environmental conditions can be expected to require operational limitations
upon the release of radioactive effluents to the environment. Radioactive fluids entering the
waste disposal system are processed or collected in tanks until a determination of subsequent
treatment can be made. The waste is sampled and analyzed to determine the quantity of
radioactivity. Liquid wastes are processed as required and then released under controlled
conditions.

Instrumentation and controls necessary for the operation of the liquid waste processing system
are located on a control board in the auxiliary building. Any alarm on this control board is
relayed to the main control board in the control room and monitored to ensure that the waste
does not exceed the station release limits.

All liquid wastes are monitored prior to their release to ensure that they will not exceed the limits
of 10 CFR Part 20-TN283. The radiation monitoring system monitors the effluent and closes the
discharge valve if the amount of radioactive material in the effluent exceeds preset values.
Vistra performs off-site dose calculations based on effluent samples obtained at this release
point to ensure that the limits of 10 CFR Part 50-TN249, Appendix | are not exceeded. The
ODCM prescribes the alarm/trip setpoints for the liquid effluent radiation monitors. Vistra's use
of these radiological waste systems and the procedural requirements in the ODCM provides
assurance that the dose from radiological liquid effluents at Comanche Peak complies with NRC
and EPA regulatory dose standards. Vistra calculates dose estimates for members of the public
using radiological liquid effluent release data.

2-9



Vistra’s annual radioactive effluent release reports contain a detailed presentation of liquid
effluents released from Comanche Peak and the resultant calculated doses (Luminant 2023-
TN8660). These reports are publicly available on the NRC’s website.

The NRC staff reviewed 5 years of radioactive effluent release data from 2018 through 2022
(Luminant 2019-TN8661, 2020-TN8662, 2021-TN8663, 2022-TN8664, 2023-TN8660). A 5-year
period provides a data set that covers a broad range of activities that occur at a nuclear power
plant, such as refueling outages, routine operation, and maintenance, which can affect the
generation and emission of radioactive effluents into the environment. The NRC compared the
data against NRC dose limits and looked for indications of adverse trends (i.e., increasing dose
levels or increasing radioactivity levels).

The doses calculated for radioactive liquid effluents released from Comanche Peak during 2022
(Luminant 2023-TN8660) are summarized below.

Comanche Peak Unit 1 in 2022

e The total-body dose to an off-site member of the public from Comanche Peak Unit 1
radioactive effluents was 7.0 x 1072 millirem (mrem) (7.0 x 107* millisievert [mSv]), which is
well below the 3 mrem (0.03 mSv) dose criterion in Appendix | to 10 CFR Part 50-TN249.

¢ The maximum organ dose (gastrointestinal tract) to an off-site member of the public from
Comanche Peak Unit 1 radioactive effluents was 7.0 x 1072 mrem (7.0 x 10~ mSv), which is
well below the 10 mrem (0.1 mSv) dose criterion in Appendix | to 10 CFR Part 50-TN249.

Comanche Peak Unit 2 in 2022

e The total-body dose to an off-site member of the public from Comanche Peak Unit 2
radioactive effluents was 7.0 x 1072 mrem (7.0 x 10™* mSv), which is well below the 3 mrem
(0.03 mSv) dose criterion in Appendix | to 10 CFR Part 50-TN249.

¢ The maximum organ dose (gastrointestinal tract) to an off-site member of the public from
Comanche Peak Unit 2 radioactive effluents was 7.0 x 1072 mrem (7.0 x 10~ mSv), which is
well below the 10 mrem (0.1 mSv) dose criterion in Appendix | to 10 CFR Part 50-TN249.

In the values cited above, the NRC staff divided Vistra’s reported total-body and maximum
organ liquid effluent doses for the entire facility evenly among Units 1 and 2. This was done to
attribute the approximate dose contribution to each of the licensed nuclear units. The NRC
staff’'s review of Vistra’s radioactive liquid effluent control program shows that the applicant
maintained radiation doses to members of the public within NRC and EPA radiation protection
standards, as contained in Appendix | to 10 CFR Part 50-TN249, 10 CFR Part 20-TN283, and
Title 40, “Protection of Environment,” of the Code of Federal Regulations 40 CFR Part 190-
TN739, “Environmental Radiation Protection Standards for Nuclear Power Operations.” The
NRC staff observed no adverse trends in the dose levels.

During the LR term, Vistra will continue to perform routine plant refueling and maintenance
activities. Based on Vistra’s past performance in operating a radioactive waste system at
Comanche Peak that maintains ALARA doses from radioactive liquid effluents, the NRC staff
expects that Vistra will maintain similar performance during the LR term.
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2.1.4.2 Radioactive Gaseous Waste Management

Radioactive gaseous wastes develop from gases in liquid contained in tanks and piping at
Comanche Peak. The gaseous wastes are monitored and released at an acceptable rate
designated by the ODCM. The ODCM determines the effluent release rate to ensure that
releases are within predetermined limits, which ensures compliance with dose limitations of
licensee commitments. Comanche Peak Units 1 and 2 share a Gaseous Waste Disposal
System, which maintains a non-oxidizing cover gas of nitrogen in tanks and equipment that may
contain radioactive gas. These systems also provide for holdup gas decay, and they release the
gases under controlled conditions.

Vistra calculates dose estimates for members of the public based on radioactive gaseous
effluent release data and atmaospheric transport models. Vistra’s annual radioactive effluent
release reports present in detail the radiological gaseous effluents released from Comanche
Peak and the resultant calculated doses. As described in Section 2.1.4.1, “Radioactive Liquid
Waste Management,” of this SEIS, the NRC staff reviewed 5 years of radioactive effluent
release data from the 2018 through 2022 reports (Luminant 2019-TN8661, 2020-TN8662, 2021-
TN8663, 2022-TN8664, 2023-TN8660). The NRC staff compared the data against NRC dose
limits and looked for indications of adverse trends (i.e., increasing dose levels) over the period.

The calculated doses from radioactive gaseous effluents released from Comanche Peak during
2022 (Luminant 2023-TN8660) are summarized below.

Comanche Peak Unit 1 in 2022

e The air dose due to noble gases with resulting gamma radiation in gaseous effluents was
1.81 x 107 millirad (mrad) (1.81 x 107 milligray), which is well below the 10 mrad
(0.1 milligray) dose criterion in Appendix | to 10 CFR Part 50-TN249.

¢ The air dose from beta radiation in gaseous effluents was 6.6 x 10~ mrad
(6.6 x 1077 milligray), which is well below the 20 mrad (0.2 milligray) dose criterion in
Appendix | to 10 CFR Part 50-TN249.

e The critical organ dose (bone) to an off-site member of the public from radiation in gaseous
effluents as a result of iodine-131, iodine-133, hydrogen-3, and particulates with greater
than 8-day half-lives was 1.02 x 10~" mrem (1.02 x 1073 mSv), which is below the 15 mrem
(0.15 mSv) dose criterion in Appendix | to 10 CFR Part 50-TN249.

Comanche Peak Unit 2 in 2022

e The air dose due to noble gases with resulting gamma radiation in gaseous effluents was
1.81 x 10 mrad (1.81 x 107 milligray), which is well below the 10 mrad (0.1 milligray) dose
criterion in Appendix | to 10 CFR Part 50-TN249.

e The air dose from beta radiation in gaseous effluents was 6.6 x 10™° mrad
(6.6 x 1077 milligray), which is well below the 20 mrad (0.2 milligray) dose criterion in
Appendix | to 10 CFR Part 50-TN249.

e The critical organ dose (bone) to an off-site member of the public from radiation in gaseous
effluents as a result of iodine-131, iodine-133, hydrogen-3, and particulates with greater
than 8-day half-lives was 1.02 x 10~" mrem (1.02 x 1073 mSv), which is below the 15 mrem
(0.15 mSv) dose criterion in Appendix | to 10 CFR Part 50-TN249.
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In the values cited above, the NRC staff divided Vistra’s reported air dose due to noble gases,
air dose from beta radiation, and critical organ dose for the entire facility evenly among Units 1,
and 2. This was done to attribute the approximate dose contribution to each of the licensed
nuclear units. The NRC staff’'s review of Comanche Peak’s radioactive gaseous effluent control
program showed radiation doses to members of the public that were well below NRC and EPA
radiation protection standards contained in Appendix | to 10 CFR Part 50-TN249, 10 CFR Part
20-TN283, and 40 CFR Part 190-TN739. The NRC staff observed no adverse trends in the dose
levels over the 5 years reviewed.

During the LR term, Vistra will continue to perform routine plant refueling and maintenance
activities. Based on Vistra’s past performance in operating a radioactive waste system at
Comanche Peak that maintains ALARA doses from radioactive gaseous effluents, the NRC staff
expects that Comanche Peak will maintain similar performance during the LR term.

2.1.4.3 Radioactive Solid Waste Management

Comanche Peak’s solid waste disposal system provides for packaging and/or solidification of
radioactive waste that will subsequently be shipped off-site to an approved burial facility. These
activities reduce the amount of waste shipped for off-site disposal. Solid radioactive wastes are
logged, processed, packaged, and stored for subsequent shipment and off-site burial. Solid
radioactive wastes and potentially radioactive wastes include reactor components, equipment
and tools removed from service; chemical laboratory samples; spent resins; used filter
cartridges; and radioactively contaminated hardware, as well as compacted wastes such as
contaminated protective clothing, paper, rags, and other trash generated from plant design
modifications and operations and routine maintenance activities. In addition, non-fuel solid
wastes result from treating and separating radionuclides from gases and liquids and from
removing containment material from various reactor areas.

2.1.4.4 Radioactive Waste Storage

At Comanche Peak, low-level radioactive waste (LLRW) is stored temporarily onsite at a low-
level waste storage facility before being shipped off-site for processing or disposal at licensed
LLRW treatment and disposal facilities. EnergySolutions is the processing and disposal facility
Comanche Peak uses. LLRW is classified as Class A, Class B, or Class C (minor volumes are
classified as greater than Class C). Class A includes both dry active waste and processed
waste (e.g., dewatered resins). Classes B and C normally include a low percentage of the
LLRW generated. Radioactive waste that is greater than Class C waste is the responsibility of
the Federal government. Low-level mixed waste is managed and transported to either the
EnergySolutions facility or Waste Control Specialist facility with which Vistra has contracts. As
indicated in Vistra’s ER and discussed with the NRC staff at the virtual audit, Comanche Peak
has sufficient existing capability to store all generated LLRW onsite. No additional construction
of onsite storage facilities would be necessary for LLRW storage during the period of extended
operation.

Comanche Peak Units 1 and 2 each store spent fuel in a spent fuel pool and in an onsite
independent spent fuel storage installation (ISFSI). The ISFSI safely stores spent fuel onsite in
licensed and approved dry cask storage containers. Spent fuel is stored in the ISFSI under a
separate license. The possible need to expand the size of the ISFSI would depend on the U.S.
Department of Energy’s (DOE’s) future performance of its obligation to accept spent nuclear fuel
or the availability of other interim storage options. During the audit discussion Vistra personnel
clarified that it would need to expand the ISFSI by 2030 if off-site storage options do not
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become available in sufficient time. This timeline would potentially require Vistra to act before
the current facility operating licenses expire in February 2030 (Unit 1) and February 2033

(Unit 2). If the ISFSI expansion were needed, enough land area would be expected to be
available for expansion within the site boundary of the existing facility. The staff understands
that Vistra is allowed under a 10 CFR Part 72-TN4884general license as part of the units’

10 CFR Part 50-TN249 licenses to expand the ISFSI as necessary (see 10 CFR 72.210;
TN4884). Vistra confirms that they will ensure that there will be adequate spent fuel storage to
safely accommodate spent fuel onsite for the current license term and during the proposed LR
term through expansion of the ISFSI if off-site storage options do not become available in
sufficient time (Luminant 2023-TN8665). Currently, Comanche Peak has not proposed the
installation of additional spent fuel storage pads in the current ISFSI area to support LR. If future
changed circumstances require the installation of additional spent fuel storage pads, then this
would be subject to a separate NEPA review. Therefore, the staff does not consider expansion
of the ISFSI in this SEIS. The NRC staff notes, however, that the impacts of onsite storage of
spent nuclear fuel during the period of extended operation is a Category 1 issue and has been
determined to be SMALL, as stated in 10 CFR Part 51-TN250, Appendix B, Table B-1; see also
NUREG-2157, Generic Environmental Impact Statement for Continued Storage of Spent
Nuclear Fuel (NRC 2014-TN4117).

2.1.45 Radiological Environmental Monitoring Program

Vistra maintains a REMP to assess the radiological impact, if any, on the public and the
environment from Comanche Peak operations. The REMP measures the aquatic, terrestrial,
and atmospheric environment for ambient radiation and radioactivity. Monitoring is conducted
for the following: direct radiation, air, precipitation, well water, river water, surface water, milk,
food products and vegetation (such as edible broad leaf vegetation), fish, silt, and shoreline
sediment. The REMP also measures background radiation (i.e., cosmic sources, global fallout,
and naturally occurring radioactive material, including radon).

In addition to maintaining the REMP, Vistra established a Comanche Peak onsite groundwater
protection initiative program in accordance with Nuclear Energy Institute (NEI) 07-07, “Industry
Groundwater Protection Initiative” (NEI 2007-TN1913). This program monitors the onsite plant
environment to detect leaks from plant systems and pipes containing radioactive liquid.
Section 3.5.2.3, “Groundwater Quality,” of this SEIS contains information about Comanche
Peak’s groundwater protection initiative program. Since monitoring installation began in 2008,
the groundwater monitoring network at Comanche Peak has expanded and now consists of
12 onsite monitoring wells (Luminant 2022-TN8655). As part of the REMP, Vistra conducts
analyses of selected wells for the presence of gamma emitters, tritium, and difficult-to-detect
radionuclides in groundwater on a quarterly, semi-annual, or annual basis.

Section 3.5.2.3 of this SEIS describes the results from groundwater sampling. During the 2022
sampling activities, a total of 20 groundwater samples were collected from the five different
monitoring locations. No radionuclides were detected in any of the samples. In addition, no
gamma or difficult-to-detect radionuclides, other than naturally occurring radionuclides, were
identified in well samples from 2016—2020 (Luminant 2022-TN8655).

Section 3.5.2.3, “Groundwater Quality,” of this SEIS also contains a more complete description

of the groundwater protection program and a historical description of tritium and other
radionuclides monitoring in groundwater at the site.
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The NRC staff reviewed 5 years of annual radiological environmental monitoring data from 2018
through 2022 (Luminant 2019-TN8661, 2020-TN8662, 2021-TN8663, 2022-TN8664, 2023-
TN8660). A 5-year period provides a data set that covers a broad range of activities that occur
at a nuclear power plant, such as refueling outages, routine operation, and maintenance that
can affect the generation and release of radioactive effluents into the environment. The NRC
staff looked for indications of adverse trends (i.e., increasing radioactivity levels) over the period
of 2018 through 2022.

Based on its review of the REMP and inadvertent release data, the NRC staff finds no apparent
increasing trend in concentration or pattern indicating either a new inadvertent release or
persistently high tritium or other radionuclide concentration that might indicate an ongoing
inadvertent release from Comanche Peak. The groundwater monitoring program data at
Comanche Peak show that Vistra monitors, characterizes, and actively remediates spills, and
that there have been no significant radiological impacts on the environment from operations at
Comanche Peak.

215 Nonradioactive Waste Management Systems

Vistra’'s ER provides an expanded description of Comanche Peak’s nonradioactive waste
management systems (Luminant 2022-TN8655, Section E2.2.7, 2-20 — 2-27). The NRC staff
incorporates this information here by reference. Like any other industrial facility, nuclear power
plants generate wastes that are not contaminated with either radionuclides or hazardous
chemicals. Comanche Peak generates nonradioactive waste as a result of plant maintenance,
cleaning, and operational processes. Comanche Peak manages nonradioactive wastes in
accordance with applicable Federal and State regulations, as implemented through its corporate
procedures. Comanche Peak generates and manages the following types of nonradioactive
wastes:

o Hazardous Wastes: Comanche Peak is classified by the EPA and Texas Council on
Environmental Quality (TCEQ) as a small quantity generator of hazardous waste. The
amounts of hazardous wastes generated are only a small percentage of the total wastes
generated. These generally consist of paint wastes, spent and off specification (e.g., shelf-
life expired) chemicals, gun cleaning rags with lead residue, and occasional project-specific
wastes. Table E2.2-2 in the ER provides a list of the amounts of hazardous waste (Luminant
2022-TN8655).

o Nonhazardous Wastes: These generally include asbestos insulation and other asbestos-
containing materials, lead material, nonhazardous used paint and solvents, batteries,
expired shelf-life chemicals, grout and/or concrete, construction demolition debris, sand
blasting and metal blasting materials, lamps, paper and office debris, water treatment room
products such as used resin and used carbon, laboratory waste material, used oil and
grease, cafeteria waste, antifreeze liquids, used refrigerants, scrap metal, scrap wood, used
tires and nonradioactive liquid waste. Nonradioactive liquid waste typically comes from the
secondary plant systems in the turbine building, the water treatment room backwash, and
other miscellaneous liquid waste streams. Municipal waste is disposed of at the local
permitted solid waste management facility (Luminant 2022-TN8655).

e Universal Wastes: These wastes typically consist of used lamps containing low quantities of
mercury, paint-related materials, used batteries/nonpolychlorinated biphenyl ballasts, etc.
(Luminant 2022-TN8655).
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Vistra maintains a list of waste vendors that it has approved for use across the entire company
to remove and dispose of the identified wastes off-site (Luminant 2022-TN8655).

2.1.6 Utility and Transportation Infrastructure

The utility and transportation infrastructure at Comanche Peak interfaces with public
infrastructure systems available in the region. Such infrastructure includes utilities, such as
suppliers of electricity, fuel, and water; as well as roads and railroads that provide access to the
site. The following sections briefly describe the existing utility and transportation infrastructure at
Comanche Peak. Site-specific information in this section is derived from Vistra’s ER unless
otherwise cited.

2.1.6.1  Electricity

Nuclear power plants generate electricity for other users, but they also use electricity to operate.
Off-site power sources provide power to engineered safety features and emergency equipment
in the event of a malfunction or interruption of power generation at the plant. If power is
interrupted, planned independent backup power sources provide power from both the plant itself
and off-site power sources.

2.1.6.2 Water

The portion of the CCR within the exclusion area boundary is subject to the waterway exclusion
provided in 10 CFR Part 100.3 (TN282). Consistent with that regulation, arrangements are in
place to control traffic on the reservoir to protect public health and safety in case of an
emergency.

2.1.6.3  Transportation Systems

Nuclear power plants are served by controlled access roads that are connected to

U.S. highways and interstate highways. In addition to roads, many plants also have railroad
connections for moving heavy equipment and other materials. Section 3.10.6, “Local
Transportation,” describes the Comanche Peak transportation systems.

2.1.6.4  Power Transmission Systems

For LR, the NRC evaluates, as part of the proposed action, the continued operation of the
Comanche Peak power transmission lines that connect to the substation where it feeds
electricity into the regional power distribution system (NRC 2013-TN2654). The transmission
lines that are in scope for the Comanche Peak LR environmental review are onsite and are not
accessible to the general public (Luminant 2022-TN8655). The NRC also considers the
continued operation of the transmission lines that supply outside power to the nuclear plant from
the grid. Section 3.11.4 describes these transmission lines.

2.1.7 Nuclear Power Plant Operations and Maintenance

Maintenance activities conducted at Comanche Peak include inspection, testing, and
surveillance to maintain the current licensing basis of the facility and to ensure compliance with
environmental and safety requirements. These activities include in-service inspections of
safety-related structures, systems, and components; quality assurance and fire protection
programs; and radioactive and nonradioactive water chemistry monitoring.
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Additional programs include those implemented to meet technical specification surveillance
requirements and those implemented in response to NRC generic communications. Such
additional programs include various periodic maintenance, testing, and inspection procedures
necessary to manage the effects of aging on structures and components. Certain program
activities are performed during the operation of the units, whereas others are performed during
18-month scheduled refueling outages per unit on an alternating schedule (Luminant 2022-
TN8655, Section 2.2.2).

2.2 Proposed Action

As stated in Section 1.1, the NRC’s proposed Federal action is to decide whether to renew the
Comanche Peak operating licenses for an additional 20 years. Section 2.2.1, provides a
description of normal nuclear power plant operations during the LR term.

221 Plant Operations During the License Renewal Term

Comanche Peak is a two-unit, nuclear powered steam electric generating facility. The nuclear
reactor for each unit is a PWR with a power capacity of 3,612 MWt. Vistra’s ER states that
Comanche Peak would continue to operate during the LR term in the same manner as it
operates during the current license term, except for additional conducting aging management
programs, as necessary. Such programs would address structure and component aging in
accordance with 10 CFR Part 54-TN4878, “Requirements for Renewal of Operating Licenses for
Nuclear Power Plants.”

Most plant operation activities during the 20-year LR term would be the same as, or similar to,
those occurring during the current license term. The LR GEIS (NRC 2013-TN2654) describes
the issues that would have the same impact at all nuclear power plants, or a distinct subset of
plants (generic issues), as well as the issues that would have different impact levels at different
nuclear power plants (site-specific issues). The impacts of generic issues are described in the
LR GEIS as Category 1 issues (NRC 2013-TN2654), and are set forth in Table B-1 in 10 CFR
Part 51-TN250, Appendix B. The determinations of those impacts apply to each LR applicable
to plants and sites within the designated generic classification, subject to the consideration of
any new and significant information on a plant-specific basis. A second group of issues
(Category 2) was identified in NUREG-1437 as having potentially different impacts at each
plant, on a site-specific basis; any issues with plant-specific impact levels need to be discussed
in a plant-specific SEIS such as this one.

2.2.2 Refurbishment and Other Activities Associated with License Renewal

Refurbishment activities include replacement and repair of major structures, systems, and
components (SSCs). The major refurbishment class of activities characterized in the LR GEIS is
intended to encompass actions that typically take place only once in the life of a nuclear plant, if
at all. Examples of these activities include, but are not limited to, replacement of boiling water
reactor recirculation piping and PWR steam generators. These actions may have an impact on
the environment beyond those that occur during normal operations and may require evaluation,
depending on the type of action and the plant-specific design.

In preparation for its LRA, Vistra performed an evaluation of the SSCs, in accordance with
10 CFR 54.21 (TN4878), to identify the need to undertake any major refurbishment activities
that would be necessary to support the continued operation of Comanche Peak during the
proposed 20-year period of extended operation.
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As a result of its evaluation of SSCs, Vistra did not identify the need to undertake any major
refurbishment or replacement activities associated with LR to support the continued operation of
Comanche Peak beyond the end of the existing operating license. Therefore, refurbishment
activities are not discussed under the proposed action in Chapter 3.

223 Termination of Nuclear Power Plant Operation and Decommissioning After the
License Renewal Term

NUREG-0586, Supplement 1, Volumes 1 and 2, Final Generic Environmental Impact Statement
on Decommissioning of Nuclear Facilities: Regarding the Decommissioning of Nuclear Power
Reactors (the decommissioning GEIS) (NRC 2002-TN665), describes the impacts of
decommissioning. The majority of plant operational activities would cease with reactor
shutdown. However, some activities (e.g., security and oversight of spent nuclear fuel) would
remain unchanged, whereas others (e.g., waste management, administrative work, laboratory
analysis, surveillance, monitoring, and maintenance) would continue at reduced or altered
levels. Systems dedicated to reactor operations would cease operations. However, if these
systems are not removed from the site after reactor shutdown, their physical presence may
continue to affect the environment. Impacts associated with dedicated systems that remain in
place, or with shared systems that continue to operate at normal capacities, could remain
unchanged.

Decommissioning will occur whether Comanche Peak is shut down at the end of its current
operating license or at the end of the period of extended operation 20 years later. There is no
site-specific issue related to decommissioning, which the LR GEIS identified as a Category 1
issue. The LR GEIS concludes that LR would have a negligible (SMALL) effect on the impacts
of terminating operations and decommissioning on all resources (NRC 2013-TN2654).

2.3 Alternatives

As stated above, NEPA requires the NRC to consider reasonable alternatives to the proposed
action renewing Comanche Peak operating licenses. For a replacement energy alternative to be
reasonable, it must be either (1) commercially viable on a utility scale and operational before the
reactor’s operating license expires or (2) expected to become commercially viable on a utility
scale and operational before the reactor’s operating license expires.

The LR GEIS incorporated the latest information about replacement power alternatives, but
rapidly evolving technologies will inevitably outpace the information presented in the LR GEIS
(NRC 2013-TN2654). Additionally, the range of reasonable alternatives will also vary by location
because of availability of renewable energy resources, current status of infrastructure and
technology within the region, and local laws and regulations that may promote or inhibit certain
energy-producing technologies.

The first alternative to the proposed action renewing the Comanche Peak operating licenses is
for the NRC to not issue the licenses. This is called the no-action alternative and is described in
Section 2.3.1. In addition to the no-action alternative, this section discusses three reasonable
replacement energy alternatives. As described in Section 2.3.1, these alternatives seek to
replace Comanche Peak’s generating capacity by meeting the region’s energy needs through
other means or sources.
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2.3.1 No-Action Alternative

At some point, all operating nuclear power plants will permanently cease operations and
undergo decommissioning. Under the no-action alternative, the NRC takes “no-action” and does
not renew the Comanche Peak operating licenses and the units would shut down at or before
the expiration of the current licenses. The NRC expects the impacts to be relatively similar,
whether they occur at the end of the current renewed license term. If the NRC takes no action,
the two units would shut down at or before the end of the current licenses or at the end of a
renewed license term.

After shutdown, plant operators would initiate decommissioning in accordance with 10 CFR
50.82 (TN249). The environmental impacts of decommissioning and related activities are
addressed in several other documents, including the decommissioning GEIS (NRC 2002-
TN665); the LR GEIS (NRC 2013-TN2654, Chapter 3); and Chapter 3 of this SEIS. These
analyses bound the environmental impacts of decommissioning when Vistra terminates reactor
operations at Comanche Peak. A licensee in decommissioning must assess in its post
shutdown decommissioning activities report submitted to the NRC, whether there are planned
decommissioning activities with reasonably foreseeable environmental impacts that are not
bounded in previous EISs. Section 3.15.2, “Terminating Plant Operations and
Decommissioning,” describes the incremental environmental impacts of license renewal on
decommissioning activities.

Termination of reactor operations at Comanche Peak would result in the total cessation of
electrical power production. Unlike the replacement energy alternatives described in

Section 2.2.2, the no-action alternative does not meet the purpose and need of the proposed
action, as described in Section 1.2, because the no-action alternative does not provide a means
of delivering baseload power to meet future electric system needs. Assuming that a need
currently exists for the power generated by Comanche Peak, the no-action alternative would
likely create a need for replacement energy.

2.3.2 Replacement Power Alternatives

The following sections describe replacement energy alternatives. The potential environmental
impacts of these alternatives are described in Chapter 3. Although NRC'’s authority only extends
to deciding whether to renew Comanche Peak Units 1 and 2 operating licenses, the
replacement energy alternatives represent possible options for energy-planning decision-
makers may need to consider if the operating licenses are not renewed.

In evaluating replacement energy alternatives, the NRC considered energy technologies in
commercial operation, as well as technologies likely to be commercially available by the time
the current Comanche Peak operating licenses expire. Because energy technologies continually
evolve in capability and cost, and because regulatory structures change to either promote or
impede the development of certain technologies, the evaluation determined which replacement
energy alternatives would be available and commercially viable when the operating licenses
expire.

If the NRC does not renew the Comanche Peak operating licenses, procurement of replacement
energy may be necessary. The State of Texas is considered the region of influence in which
alternatives for replacement power for Comanche Peak could reasonably be sited. Texas is
broken up into four different power grids: Southwest Power Pool, Midcontinent Independent
System Operator, Western Electricity Coordinating Council, and Electric Reliability Council of
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Texas (ERCOT) (Quick Electricity 2023-TN8842). ERCOT is by far the largest; it serves

90 percent of the electric load in Texas and works with more than 1,800 active electricity-
generating entities to provide electricity to consumers (ERCOT 2023-TN8843). ERCOT
currently manages an electricity infrastructure consisting of more than 1,030 generating units
and almost 53,000 mi of high-voltage transmission lines. Power production in Texas consists of
approximately 47.4 percent from natural gas, approximately 1.1 percent from solar,
approximately 20.3 percent from coal, approximately 10.8 percent from nuclear, and
approximately 20 percent from wind (Vault Electricity 2023-TN8844). Energy consumption by
sector involves 11.7 percent by commercial entities, 53.9 percent by industrial entities,

12.2 percent by residential consumers, and 22.2 percent by transportation consumers (EIA
2023-TN8777). The Texas electric utility industry is regulated pursuant to Texas Utilities Code
Section 39.905 (TN8880).

Texas first adopted the Renewable Portfolio Standard (RPS) in 1999, setting a rule called the
Goal for Renewable Energy. The RPS requires the State to install 5,000 MW of new renewable
energy capacity by 2015 and sets a target of 10,000 MW of renewable energy capacity by 2025.
The RPS applies to all retail entities in Texas, and the share of the mandate for each entity is
determined by that retailer's pro rata share of statewide retail energy sales (Quick Electricity
2023-TN8842). As stated in the annual compliance report prepared by the ERCOT, Texas had
already reached the 2025 goal in 2009 and had 26,045 MW of additional renewable energy
capacity (24,381 MW of which was wind) in 2017 relative to 1999.

Alternatives that cannot meet future system needs or whose costs or benefits do not justify their
inclusion in the range of reasonable alternatives were eliminated from detailed study. These
alternatives are discussed in Section 2.4:

¢ Replacement power alternatives evaluated:

— new small modular reactors
— natural gas-fired combined-cycle (NGCC) facility
— combination of solar photovoltaic, onshore wind, and new small modular reactor

e Alternatives considered but dismissed:
— solar power
— wind power
— biomass power
— hydroelectric power
— geothermal power
— ocean wave, current, and tide energy
— municipal solid waste-fired power
— petroleum-fired power
— coal-fired power
— fuel cells
— purchased power
— delayed retirement of other power producing facilities
— demand-side management/energy conservation/energy efficiency

Because many energy technologies are continually evolving in capability and cost and vary by

geographic area, and because regulatory structures have changed to either promote or impede
development of particular alternatives, the analyses in this chapter include updated information
from the following sources:

e Energy Information Administration (EIA)
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other DOE offices

the EPA

industry sources and publications
information submitted by Vistra in its ER

In addition, energy-relevant statutes, regulations, and policies were reviewed to ensure that the
alternatives analysis is consistent with State and regional energy policies. Current generation
capacity mix and electricity production data in the State of Texas were considered.

Various technology options and replacement energy alternatives to the proposed action were
considered and then narrowed to three alternatives and evaluated in detail. These alternatives
are discussed in Section 2.3.2.

The environmental impacts of each reasonable alternative are evaluated in Chapter 3. The
evaluation considers the following types of impacts: land use and visual resources, air quality
and noise, geologic environment, water resources, ecological resources, historic and cultural
resources, socioeconomics, human health, environmental justice, and waste management.

Table 2-1 summarizes key characteristics of the replacement power technologies evaluated in
detail.

Table 2-1 Summary of Replacement Power Alternatives and Key Characteristics
Considered in Detail

Key New Small Modular Natural Gas-fired
Characteristics Reactors Combined-Cycle Combination Alternative
Summary of The small modular  The NGCC facility would have The combination alternative
Alternative reactor alternative ~ an approximate net generating would include approximately

would comprise six, capacity of 2,460 MWe (2,830 1,200 MWe from solar
400 MWe reactor MWe nameplate capacity with photovoltaic generation coupled
modules with a total an 87 percent capacity factor). with battery storage, 800 MWe

net generating The facility would use four from onshore wind generation
capacity of combined-cycle combustion coupled with battery storage,
approximately turbines, with a net capacity of and 400 MWe from new small
2,400 MWe. approximately 615 MWe per  modular reactors (SMRs), for a
unit. net total replacement of
approximately 2,400 MWe.
Location On the site On the site The SMR unit would be

constructed on the site; the wind
and solar components would be
constructed offsite at locations
within the region of influence.

Cooling System Closed-cycle with The required NGCC cooling The SMR unit would also use

mechanical draft system components and closed-cycle cooling with

cooling towers features (intake structures, mechanical draft cooling towers.
discharge structures, the Blowdown from the cooling
blowdown treatment facility towers would require the
(BDTF), and connective construction of a new BDTF but

pipelines) would be like those scaled down to accommodate
described for the new SMR the reduced cooling
alternative but scaled down to requirements of the single unit
accommodate for the reduced SMR. The discharge from the
cooling requirements of the BDTF would also require
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Key
Characteristics

New Small Modular
Reactors

Natural Gas-fired
Combined-Cycle

Combination Alternative

Land
Requirements

The SMR facility and
mechanical draft
cooling towers would
be sited within a 275
ac parcel to the
northwest, and an
associated BDTF
would be sited within
a 400 ac area to the
south.

NGCC. Cooling water
withdrawal would be
approximately 14 MGD
(53,000 m3/d) and
consumptive water use would
be 11 MGD (46,000 m3/d)
(NETL 2022-TN8820).

Land use requirements for a
2,460 MWe NGCC facility
would be approximately 120 ac
(48 ha). An additional 40 ac
(16 ha) would be required for
the associated BDTF
consisting of filtration
equipment buildings,
evaporation ponds, and
storage ponds located outside
of the southern site boundary.
The discharge piping from the
BDTF to Lake Granbury would
extend off-site and disturb
approximately an additional 81
ac (32 ha).

construction of a new discharge
structure in Lake Granbury and
new piping along the Lake
Granbury shore. Cooling water
withdrawal is estimated to be
13 MGD (50,000 m3/d) and
consumptive water use would
be 9.2 MGD.

No cooling system would be
required for solar and onshore
wind components.

SMR component: land use
requirements for each

400 MWe SMR unit would be
approximately 36 ac (14 ha)
(Luminant 2022-TN8655). An
additional 40 ac (16 ha) would
be required for the BDTF
consisting of filtration
equipment buildings,
evaporation ponds, and storage
ponds located outside of the
southern site boundary. The
discharge piping from the BDTF
to Lake Granbury would extend
off-site and disturb
approximately an additional

81 ac (32 ha).

Onshore wind component:
Assuming utility-scale wind
facilities would require 85 ac
(34.5 ha) of land per megawatt
of installed capacity,
approximately 122,000 ac
(49,000 ha) would be required
for an installed capacity of
1,440 MWe. Land disturbance
was estimated using a value of
1.7 ac of temporary disturbance
per megawatt of generation and
0.7 ac/MW of permanent
disturbance (within the
footprints of the turbine towers,
access roads, and power
collection and transmission
system. The battery storage
systems supporting these wind
farms would also result in an
additional 240 ac (97 ha) of
permanent disturbance.
Accordingly, the wind
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Key New Small Modular Natural Gas-fired
Characteristics Reactors Combined-Cycle Combination Alternative

component would result in
approximately 2,450 ac
(990 ha) of temporary
disturbance and 1,250 ac
(500 ha) of permanent
disturbance.

Solar photovoltaic component:
the solar facilities may require
approximately 6.2 ac per
installed megawatt. Each of the
24 collocated battery storage
systems would require an
additional 20 ac (8 ha). In total,
approximately 19,000 ac
(7,700 ha) would be required to
support 3,000 MWe of installed
solar capacity.
Work Force Approximately 3,300 Approximately 800 workers SMR component: approximately
workers would be would be required during peak 600 workers would be required
required during peak construction and 150 workers during peak construction and

construction and would be required during 250 workers would be required
1,500 workers would operations. for operations.

be required for

operations. Onshore wind component: the

onshore wind portion would
require a total estimated
workforce of 870 workers during
peak construction, and 80
workers during operation.

Solar component: collectively,
the solar component would
require a total estimated
workforce of 2,100 workers
during peak construction and
100 workers during operation.

2.3.2.1  New Nuclear (Small Modular Reactors)

The small modular reactor (SMR) alternative would consist of six, 400 MWe reactor modules
with a total net generating capacity of approximately 2,400 MWe—sufficient to replace
approximately 98 percent of Comanche Peak’s 2,460 MWe net generation (Luminant 2022-
TN8655). The new nuclear alternative configuration is scaled up from the two-module/800 MWe
generic plant parameter envelope approach analyzed in the Clinch River early site permit
environmental impact statement (NUREG-2226) (NRC 2019-TN6136).

Consistent with the material in Vistra’s ER, the NRC assumes that the SMR alternative would be
located at the Comanche Peak site. Approximately 675 ac (273 ha) spread across three parcels
of partially wooded land are available for siting these reactors and their associated facilities
(Luminant 2022-TN8655). As noted in Vistra's ER (and differentiated by green shading on the

2-22



attached map from Vistra’s response to request for additional information [RAI] ALT-1), this land
comprises a 275 ac (111 ha) area northwest of the existing Comanche Peak power block, and
two parcels totaling 400 ac (161 ha) south of the Comanche Peak site boundary. The SMR
facility and mechanical draft cooling towers (MDCTs) would be sited within a 275 ac parcel to
the northwest, and an associated blowdown treatment facility (BDTF) would be cited within a
400 ac area to the south (Luminant 2022-TN8655, 2023-TN8692). Although some infrastructure
upgrades may be required, the NRC assumes that the existing transmission line infrastructure
would be sufficient to support the SMR alternative (Luminant 2022-TN8655).

The SMR facilities would use closed-cycle cooling with MDCTs. Source water for the cooling
system would require construction of a new intake structure on CCR, and makeup water would
be drawn from an existing intake on Lake Granbury (located approximately 7 mi (11 km)
northeast of Comanche Peak). Blowdown from the cooling towers would require the
construction of a new BDTF, like that described in NUREG-1943—the combine license EIS for
Comanche Peak Units 3 and 4 (NRC 2011-TN6437, 2011-TN8693). The discharge from the
BDTF would also require construction of a new discharge structure in Lake Granbury and new
piping along the Lake Granbury shore (Luminant 2022-TN8655). Cooling water withdrawal
would be approximately 80 MGD (300,000 m?d), and consumptive water use would be
approximately 55 MGD (210,000 m®/d) (NRC 2019-TN6136).

Plant structures would include MDCTs (estimated to be approximately 65 ft [20 m] tall) with the
tallest buildings in the power block reaching approximately 160 ft (50 m) in height (NRC 2019-
TN6136). Approximately 3,300 workers would be required during peak construction and

1,500 workers would be required for operations (NRC 2019-TN6136). Air quality and noise
impacts can result from construction of the SMR facilities. Emissions from operation would be
like those of Comanche Peak, and noise impacts would result from cooling towers, generators,
etc. (see Section 4.3.2 of the LR GEIS; TN2654).

Land use requirements for a 2,400 MWe SMR facility would be approximately 220 ac (89 ha)
Luminant 2022-TN8655). The associated BDTF would require an additional 175 ac (70 ha) for
filtration equipment buildings, evaporation ponds, and storage ponds located outside of the
southern site boundary (Luminant 2023-TN8692). The discharge piping from the BDTF to Lake
Granbury would extend off-site and disturb approximately an additional 81 ac (32 ha) (Luminant
2022-TN8655).

2.3.2.2  Natural Gas-fired Combined-Cycle

The NGCC facility would have an approximate net generating capacity of 2,460 MWe

(2,830 MWe nameplate capacity with an 87 percent capacity factor). The NRC staff assumes
the facility would use four combined-cycle combustion turbines, with a net capacity of
approximately 615 MWe per unit. An existing natural gas transmission line traverses north—
south on the Comanche Peak site, and another natural gas pipeline transverses the Comanche
Peak site east—west in Hood County. Therefore, the NRC assumes that only a short natural gas
pipeline would have to be installed to tie into the existing pipelines to supply the NGCC facility
with natural gas (Luminant 2022-TN8655). Although some infrastructure upgrades may be
required, the NRC assumes that the existing transportation and transmission line infrastructure
at Comanche Peak would be adequate to support the alternative.

The NGCC facility would be constructed in the same general location as that described for the

new SMR alternative, i.e., within a 275 ac (111 ha) parcel northwest of the existing Comanche
Peak power block, with an associated BDTF that would be constructed and operated within two
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parcels totaling 400 ac (161 ha) south of the Comanche Peak site boundary (see green shading
on the attached map from Vistra’s response to RAI ALT-1)(Luminant 2023-TN8692). The NGCC
facility and MDCTs would be sited within the 275 ac parcel to the northwest, and an associated
BDTF would be cited within the collective 400 ac parcels to the south ((Luminant 2022-TN8655,
2023-TN8692). The tallest NGCC structures would be the plant stacks and cooling towers; the
plant stacks would be approximately 150 ft (46 m) tall (Luminant 2022-TN8655), and the
MDCTs would be approximately 55 ft (17 m) tall (NRC 2011-TN6437, 2011-TN8693).
Approximately 800 workers would be required during peak construction and 150 workers would
be required during operations (NRC 2011-TN6437, 2011-TN8693).

The required NGCC cooling system components and features (intake structures, discharge
structures, the BDTF, and connective pipelines) would be like those described for the new SMR
alternative but scaled down to accommodate the reduced cooling requirements of the NGCC
(Luminant 2022-TN8655). Cooling water withdrawal would be approximately 14 MGD

(53,000 m®/d) and consumptive water use would be 11 MGD (46,000 m®/d) (NETL 2022-
TN8820).

Construction and operation of the NGCC alternative would emit criteria pollutants and more
greenhouse gases (GHGs) than would a nuclear alternative. The burning of fossil fuels is a
major source of criteria pollutants and GHGs, primarily carbon dioxide (CO.), as well as other
hazardous air pollutants. The exact nature of these pollutants depends on the chemical
composition of the fuel, combustion technology, and air pollution control devices. The emission
factors, heat content, and heat rate data used to quantify emissions resulting from operation of
the NGCC alternative are based on information published by the National Energy Technology
Laboratory (see Case B31A) (NETL 2022-TN8820). Land use requirements for a 2,460 MWe
NGCC facility would be approximately 120 ac (48 ha) (Luminant 2022-TN8655, p. 7-15). An
additional 40 ac (16 ha) would be required for the associated BDTF consisting of filtration
equipment buildings, evaporation ponds, and storage ponds located outside of the southern site
boundary (NRC 2011-TN6437, 2011-TN8693; Luminant 2023-TN8692). The discharge piping
from the BDTF to Lake Granbury would extend off-site and disturb approximately 81 additional
ac (32 ha) (Luminant 2022-TN8655, p. 7-15).

2.3.2.3  Combination Solar Photovoltaic, Onshore Wind, and New Small Modular Reactors
(Combination Alternative)

The combination alternative includes approximately 1,200 MWe from solar photovoltaic (PV)
generation coupled with battery storage, 800 MWe from onshore wind generation coupled with
battery storage, and 400 MWe from a new SMR, for a net total replacement of approximately
2,400 MWe.

Solar Photovoltaic

The NRC assumes that 24 utility-scale solar PV plants averaging approximately 125 MWe each
would be constructed, for a total installed capacity of 3,000 MWe. Each of these plants would be
paired with a 125 MW/500MWh battery energy storage system. This new solar and battery
storage capacity would be located off-site of Comanche Peak at locations within the region of
influence. Combining an assumed 25 percent solar PV capacity factor (DOE/EIA 2023-TN8821)
with the energy dispatch capabilities of the associated battery systems, the solar units
collectively would have a net generating capacity of approximately 1,200 MWe.
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Collectively, the solar PV component would require a total estimated workforce of 2,100 workers
during peak construction and 100 workers during operation. (DOE 2011-TN8387; BLM 2019-
TN8386). Air quality and noise impacts can result from construction (vehicles and equipment)
and maintenance of solar PV (see Section 4.3.2 of the LR GEIS; TN2654). Virtually no
discernible noise or air quality impacts would result from the routine operation of the solar facility.

The solar facilities may require approximately 6.2 ac per installed megawatt (NRC 2013-
TN2654). Each of the 24 collocated battery storage systems would require an additional 20 ac
(8 ha) (Solar Industry 2019-TN8881). In total, approximately 19,000 ac (7,700 ha) would be
required to support 3,000 MWe of installed solar capacity.

Onshore Wind

The NRC assumes that 12 wind farms averaging approximately 120 MWe each would be
constructed, for a total installed capacity of 1,440 MWe. Each of these wind farms would be
paired with a 120 MW/480MWh battery energy storage system. The average nameplate
capacity of newly installed wind turbines in the United States in 2018 was 2.4 MW (DOE 2019-
TN7706). Assuming the use of 2.4 MW turbines, a total of approximately 600 wind turbines
would be required to provide the required installed capacity. The wind farms and battery storage
capacity would be located off-site of Comanche Peak at locations within the region of influence.
Combining an assumed a 40 percent onshore wind capacity factor (DOE 2019-TN7706) with the
energy dispatch capabilities of the associated battery systems, the solar PV units collectively
would have a net generating capacity of approximately 800 MWe.

Utility-scale wind farms would require relatively large areas and would be installed at utility-scale
facilities located in multiple sites scattered across the region of influence. (The NRC assumes a
wind turbine hub height of 95 m (312 ft) and a rotor diameter of 100 m (328 ft) for a maximum
height of approximately 145 m (475 ft) (Vestas 2023-TN8825). Assuming utility-scale wind
facilities would require 85 ac (34.5 ha) of land per megawatt of installed capacity, approximately
122,000 ac (49,000 ha) would be required for an installed capacity of 1,440 MWe (NREL 2009-
TN8724; WAPA/FWS 2015-TN8725). However, much of the overall land requirement
associated with the wind farms would remain largely unaffected by operation of the wind
turbines. Land disturbance was estimated using a value of 1.7 ac of temporary disturbance per
megawatt of generation and 0.7 ac/MW of permanent disturbance (within the footprints of the
turbine towers, access roads, and power collection and transmission system) (NREL 2009-
TN8724, WAPA/FWS 2015-TN8725). The battery storage systems supporting these wind farms
would also result in an additional 240 ac (97 ha) of permanent disturbance. Accordingly, the
wind component would result in approximately 2,450 ac (990 ha) of temporary land disturbance
and 1,250 ac (500 ha) of permanent land commitment.

The onshore wind portion would require a total estimated workforce of 870 workers during peak
construction, and 80 workers during operation (Tegen 2016-TN8826). Air quality and noise
impacts can result from construction (vehicles and equipment) and maintenance of wind
turbines (see Section 4.3.2 of the LR GEIS). Wind farms would have no discernible impacts on
air quality from operation. Noise impacts would include aerodynamic noise from the turbine rotor
and mechanical noise from turbine drivetrain components.

New Small Modular Reactors

The NRC assumes one 400 MWe SMR unit, of the same type described for the SMR
alternative, would be installed at Comanche Peak in the same location as that used for the SMR
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alternative, i.e., northwest and south of Comanche Peak Units 1 and 2. Approximately
600 workers would be required during peak construction and 250 workers would be required for
operations (NRC 2019-TN6136).

Radiological air emissions would be proportionally less than the SMR alternative and the SMR
would also use closed-cycle cooling with MDCTSs. As with the SMR alternative, the cooling
system would require construction of a new intake structure on CCR and makeup water would
be drawn from an existing intake on Lake Granbury (located approximately 7 mi [11 km]
northeast of Comanche Peak). Blowdown from the cooling towers would require the
construction of a new BDTF, like that described in the combined license EIS for Comanche
Peak Units 3 and 4, but scaled down to accommodate the reduced cooling requirements of the
single unit SMR (NRC 2011-TN6437, 2011-TN8693). The discharge from the BDTF would also
require construction of a new discharge structure in Lake Granbury and new piping along the
Lake Granbury shore (Luminant 2023-TN8692). Cooling water withdrawal is estimated to be
13 MGD (50,000 m®/d) and consumptive water use would be 9.2 MGD (35,000 m?®/d) (NRC
2019-TN6136). The power block height would be the same as those assumed for the SMR
alternative.

Land requirements for a single 400 MWe SMR unit would be approximately 36 ac (14 ha)
(Luminant 2022-TN8655). An additional 40 ac (16 ha) would be required for the BDTF
consisting of filtration equipment buildings, evaporation ponds, and storage ponds located
outside of the southern site boundary. The discharge piping from the BDTF to Lake Granbury
would extend offsite and disturb approximately an additional 81 ac (32 ha) (Luminant 2022-
TN8655).

2.4 Alternatives Considered but Dismissed

The NRC eliminated 13 alternatives from detailed study due to resource availability and
commercial or regulatory limitations. Many of these limitations will likely still exist when the
current Comanche Peak operating licenses expire. This section briefly describes the 13
alternatives as well as the reasons why they were eliminated from detailed study.

241 Solar Power

Solar power, including PV and concentrating solar power technologies, generates power from
sunlight. Solar PV components convert sunlight directly into electricity using solar cells made
from silicon or cadmium telluride. Concentrating solar power uses heat from the sun to boil
water and produce steam. The steam then drives a turbine connected to a generator to produce
electricity (NREL Undated-TN7710).

Solar generators are considered an intermittent electrical power resource because their
availability depends on exposure to the sun, also known as solar insolation. To be viable, a
utility-scale solar alternative must replace the amount of electrical power that Comanche Peak
currently provides. Assuming a capacity factor of 25 percent (DOE/EIA 2023-TN8821),
approximately 9,840 MWe of additional solar energy capacity would need to be installed in the
region of influence to replace the electricity generated by Comanche Peak.

Accordingly, key design characteristics associated with the solar portion of the combination

alternative presented in Section 2.3.2.3, could be scaled to suggest the relative impacts of using
solar as a stand-alone technology to replace the Comanche Peak generating capacity.
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Utility-scale solar facilities would require large areas of land for the solar panels. A utility-scale
solar alternative would require approximately 36,000 acres of land.

Based on this information, a utility-scale solar energy alternative would not be a reasonable to
Comanche Peak’s LR. However, a limited amount of solar power generation, in combination
with other energy generating technologies, would be a reasonable alternative to Comanche
Peak’s LR, as explained in Section 2.3.2.3.

2.4.2 Wind Power

As is the case with other renewable energy sources, the feasibility of wind energy providing
baseload power depends on the location (relative to electricity users), value, accessibility, and
constancy of the resource. Wind energy must be converted to electricity at or near the point
where it is used, and there are limited energy storage opportunities available to overcome the
intermittency and variability of wind resources.

The American Clean Power Association reports a total of more than 122,000 MW of installed
wind energy capacity nationwide as of December 31, 2020. Approximately 200 MW of this wind
energy capacity is installed within the region of influence (DOE Undated-TN8431). To be
considered a reasonable replacement energy alternative to Comanche Peak’s LR, a wind power
alternative must replace the amount of electrical power that Comanche Peak provides.
Assuming a capacity factor of 40 percent (NREL 2020-TN8425), land-based wind energy
facilities would need to generate 6,150 MW of electricity to replace Comanche Peak’s
generating capacity of 2,460 MWe. Land-based wind energy is assumed to have a capacity
factor of around 28-35 percent (DOE/EIA 2020-TN7528), along with a land requirement of

60 ac/MW of installed capacity (NRC and USACE 2016-TN6562, NRC and USACE 2016-
TN7343).

Assuming a capacity factor of 50 percent for offshore wind facilities (NREL 2020-TN8425),
these power generating facilities would need to generate 4,920 MW of electricity to fully replace
Comanche Peak’s generating capacity of 2,460 MWe. Given the amount of wind capacity
necessary to replace Comanche Peak, the intermittency of the resource, the limited amount of
offshore Federal waters currently designated for wind energy leasing, and the status of wind
development, a wind-only alternative—either land based, offshore, or some combination of the
two—would be an unreasonable alternative to Comanche Peak’s LR. However, a limited
amount of onshore wind power generation, in combination with other power generating
technologies, would be a reasonable alternative to Comanche Peak’s LR, as explained in
Section 2.3.2.3.

2.4.3 Biomass Power

Biomass resources used for biomass fuel-fired power generation include agricultural residues,
animal manure, wood wastes from forestry and industry, residues from food and paper
industries, municipal green wastes, dedicated energy crops, and methane from landfills (IEA
2007-TN8436). Using biomass fuel-fired generation for baseload power depends on the
geographic distribution, available quantities, constancy of supply, and energy content of
biomass resources. For this analysis, biomass fuel would be combusted for power generation in
the electricity sector. As of 2022, biomass fuel in Texas powered approximately 0.3 percent of
total state electricity, most from wood fuel (EIA 2023-TN8777).

2-27



For utility-scale biomass fuel-fired electricity generation, technologies used for biomass energy
conversion would be similar to the technology used in other fossil fuel-fired power plants,
including the direct combustion of biomass fuel in a boiler to produce steam (NRC 2013-
TN2654). Accordingly, biomass generation is considered a carbon-emitting technology.

Biomass energy generation is generally more cost-effective when co-fired with coal-fired power
plants (IEA 2007-TN8436). However, most biomass fuel-fired power generation plants generally
only reach capacities of 50 MWe, which means replacing the 2,460 MWe generating capacity of
Comanche Peak, using only biomass fuel, would require 49 new power plants. Increasing
biomass fuel-fired generation capacity by constructing new units by the time Comanche Peak’s
operating licenses expire is unlikely. For these reasons, biomass fuel-fired generation would not
be a reasonable alternative to Comanche Peak’s LR.

24.4 Hydroelectric Power

There are about 2,000 operating hydroelectric power facilities in the United States. Hydroelectric
power technologies captures flowing water and directs it to turbines and generators to produce
electricity (NRC 2013-TN2654). There are three variants of hydroelectric power generation:

(1) run of the river (diversion) facilities that direct the natural flow of a river, stream, or canal
through a hydroelectric power facility; (2) store and release facili