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COVER SHEET

Responsible Agency: U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor
Regulation.

Title: Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
Supplement 23, Second Renewal, Regarding Subsequent License Renewal for Point Beach
Nuclear Plant, Units 1 and 2, Draft Report for comment (NUREG-1437).

For additional information or copies of this document contact:

U.S. Nuclear Regulatory Commission

Office of Nuclear Material Safety and Safeguards, Mail Stop T-4B72
11555 Rockville Pike

Rockville, MD 20852

E-mail: Phyllis.Clark@nrc.gov

ABSTRACT

The U.S. Nuclear Regulatory Commission staff prepared this supplemental environmental
impact statement (SEIS) as part of its environmental review of NextEra Energy Point

Beach, LLC’s (NextEra) application to renew the operating licenses for Point Beach Nuclear
Plant, Units 1 and 2 (Point Beach) for an additional 20 years. This SEIS includes the NRC
staff’'s evaluation of the environmental impacts of the license renewal and alternatives to license
renewal. Alternatives considered include: (1) a new nuclear alternative (a small modular
reactor facility located at the Point Beach site); (2) a natural gas alternative (a natural gas
combined-cycle facility located at the Point Beach site); (3) a combination alternative consisting
of small modular reactor, solar photovoltaic, and onshore wind facilities; and (4) the no-action
alternative. The NRC staff’s preliminary recommendation is that the adverse environmental
impacts of license renewal for Point Beach are not so great that preserving the option of license
renewal for energy-planning decisionmakers would be unreasonable. The NRC staff based its
recommendation on the following:

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

e the environmental report submitted by NextEra
¢ the NRC staff’'s consultation with Federal, State, Tribal, and local governmental agencies
e the NRC staff’'s independent environmental review

o the NRC staff's consideration of public comments received during scoping period
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EXECUTIVE SUMMARY

Background

By letter dated November 16, 2020, NextEra Energy Point Beach, LLC (NextEra, the applicant,
the licensee) submitted to the U. S. Nuclear Regulatory Commission (NRC, the Commission) an
application requesting subsequent renewal of the Point Beach Nuclear Plant, Units 1 and 2
(Point Beach), renewed facility operating licenses (Agencywide Documents Access and
Management System (ADAMS) Package Accession No. ML20329A292). The Point Beach

Unit 1 current renewed facility operating license (DPR-24) expires at midnight on

October 5, 2030, and the Point Beach Unit 2 current renewed facility operating license (DPR-27)
expires at midnight on March 8, 2033. In its application, NextEra requests a license renewal
period of 20 years beyond the dates when the current renewed facility operating licenses expire
(i.e., to 2050 for Point Beach Unit 1, and to 2053 for Point Beach Unit 2).

Pursuant to Title 10 of the Code of Federal Regulations (10 CFR) 51.20(b)(2), 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), “Operating license
renewal stage,” states that, in connection with the renewal of an operating license, the NRC
staff shall prepare an EIS, which is a supplement to the Commission’s NUREG-1437, Generic
Environmental Impact Statement for License Renewal of Nuclear Plants.

Once the NRC officially accepted NextEra’s application, the NRC staff began the environmental
review process as described in 10 CFR Part 51, “Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions.” The environmental review begins by
the NRC publishing in the Federal Register a notice of intent to prepare a supplemental
environmental impact statement (SEIS) and to conduct scoping for the nuclear power plant. To
prepare the Point Beach SEIS, the NRC staff performed the following:

e conducted a public scoping meeting on February 17, 2021

e conducted an environmental and severe accident mitigation alternatives audit during the
week of April 5, 2021

e reviewed NextEra’s environmental report (ER) and compared it to NUREG-1437,
Generic Environmental Impact Statement for License Renewal of Nuclear Plants (the
GEIS)

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

e conducted a review of the issues following the guidance set forthin 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 during the scoping period

Proposed Action

NextEra initiated the proposed Federal action (issuance of subsequent renewed facility
operating licenses for Point Beach) by submitting an application. The existing Point Beach
renewed facility operating licenses expire at midnight on October 5, 2030, for Unit 1 (DPR-24)
and March 8, 2033, for Unit 2 (DPR-27). The NRC’s Federal action is to decide whether to
issue subsequent renewed licenses authorizing an additional 20 years of operation. If the NRC
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issues the subsequent renewed licenses, Point Beach Units 1 and 2 would be authorized to
operate until 2050 and 2053, respectively.

Purpose and Need for Actions

The purpose and need for the proposed action (i.e., issuance of subsequent renewed facility
operating licenses for Point Beach) is to provide an option that allows for power generation
capability beyond the term of the current nuclear power plant renewed operating licenses to
meet future system generating needs. Energy-planning decisionmakers such as the licensee,
States, utility operators, and, where authorized, Federal agencies (other than the NRC) may
determine these future system generating needs. The Atomic Energy Act of 1954, as amended,
and the National Environmental Policy Act of 1969, as amended, require the NRC to perform a
safety review and an environmental review of the proposed action. The above definition of
purpose and need reflects the NRC’s recognition that, unless there are findings in the NRC’s
safety review or findings in the NRC’s environmental analysis that would lead the NRC to reject
a license renewal application, the NRC does not have a role in the energy-planning decisions 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 and reasonable
alternatives to that action. The NRC designates the environmental impacts from the proposed
action and reasonable alternatives as SMALL, MODERATE, or LARGE. NUREG-1437, Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (the GEIS) evaluates
78 environmental issues related to plant operation and classifies each issue as either a
Category 1 issue (generic to all or a distinct subset of nuclear power plants) or a Category 2
issue (specific to individual power plants). Category 1 issues are those that meet all of the
following criteria:

e The environmental impacts associated with the issue 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.

¢ 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.

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.

For Category 1 issues, no additional site-specific analysis is required in this SEIS unless new
and significant information is identified. Chapter 4 of this SEIS presents the process for
identifying new and significant information.

Category 2 issues are site-specific issues that do not meet one or more of the criteria for
Category 1 issues; therefore, a SEIS must include additional site-specific review for these
non-generic issues.

NextEra and the NRC staff identified no information that is both new and significant related to
Category 1 issues that has the potential to affect the conclusions in the GEIS. This conclusion
is supported by the NRC staff’s review of NextEra’s ER and other documentation relevant to the
applicant’s activities, the public scoping process, and the findings from the NRC staff’s site

XViii



audits. Therefore, the NRC staff relied upon the conclusions of the GEIS for all Category 1
issues applicable to Point Beach.

In this SEIS, the NRC staff evaluated Category 2 issues applicable to Point Beach, as well as
cumulative impacts, and considered new information regarding severe accident mitigation
alternatives (SAMAs). Table ES-1 summarizes the Category 2 issues relevant to Point Beach
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, then the findings of the
GEIS, as documented in Appendix B to Subpart A, “Environmental Effect of Renewing the
Operating License of a Nuclear Power Plant,” of 10 CFR Part 51, are incorporated for that
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resource area.

Table ES-1

Renewal at Point Beach

Summary of NRC Conclusions Relating to Site-Specific Impacts of License

Resource Area Relevant Category 2 Issues Impacts
Groundwater Resources Radionuclides released to groundwater  SMALL
Terrestrial Resources Effects on terrestrial resources SMALL

(non-cooling system impacts)

Impingement and entrainment of aquatic SMALL
organisms (plants with once-through

cooling systems or cooling ponds)

Aquatic Resources

Thermal impacts on aquatic organisms ~ SMALL
(plants with once-through cooling

systems or cooling ponds)

Threatened, endangered, and protected
species and essential fish habitat

Special Status Species
and Habitats

May affect but is not likely to
adversely affect the northern
long-eared bat or piping plover.
No effect on essential fish habitat.

Would not adversely affect known
historic properties

Historic and Cultural Historic and cultural resources

Resources

Human Health Microbiological hazards to the public SMALL
(plants with cooling ponds or canals or
cooling towers that discharge to a river)
Electric shock hazards SMALL

Chronic effects of electromagnetic fields
Minority and low-income populations

Uncertain impact

No disproportionately high and
adverse human health and
environmental effects on minority
and low-income populations

See SEIS Section 3.16

See SEIS Appendix F

Environmental Justice

Cumulative Impacts
Postulated Accidents

Cumulative Impacts
Severe accidents (SAMASs)

13

14
15
16
17

Alternatives

As part of its environmental review, the NRC is required to consider alternatives to license
renewal and evaluate the environmental impacts associated with each alternative. These
alternatives can include other methods of power generation (replacement power alternatives),
as well as simply not renewing the Point Beach licenses (the no-action alternative).
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In total, the NRC staff initially considered 16 replacement power alternatives but later dismissed
13 of these because of technical, resource availability, or commercial limitations that currently
exist and that the NRC staff believes are likely to still exist when the current Point Beach
licenses expire. This left three potentially feasible and commercially viable replacement power
alternatives which, in addition to the no-action alternative, the staff evaluates in depth in this
report:

e new nuclear alternative:

— anew nuclear facility (a small modular reactor facility) located at the Point
Beach site

e natural gas combined-cycle alternative:
— anew natural gas combined-cycle facility located at the Point Beach site
e combination alternative:

— consisting of small modular reactor, solar photovoltaic, and onshore wind
facilities

These are the 13 additional replacement power alternatives that the NRC staff considered but
ultimately dismissed:

e solar power

e wind power

e biomass power

e demand-side management

e hydroelectric power

e geothermal power

e wave and ocean energy

¢ municipal solid waste-fired power
e petroleum-fired power

e coal-fired power

o fuel cells

e purchased power

e delayed retirement of other power generating facilities

The NRC staff evaluated each potentially feasible and commercially viable replacement power
alternative and the no-action alternative using the same resource areas that it used in
evaluating impacts from license renewal. The NRC staff also evaluated any new and significant
information that could alter the conclusions of the SAMA analysis that was performed previously
in connection with the initial license renewal of Point Beach in 2005.

Recommendation

The NRC staff’s preliminary recommendation is that the adverse environmental impacts of
subsequent license renewal for Point Beach are not so great that preserving the option of

XX



subsequent license renewal for energy-planning decisionmakers would be unreasonable. The
NRC staff based its recommendation on the following:

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

¢ the environmental report submitted by NextEra
¢ the NRC staff’'s consultation with Federal, State, Tribal, and local governmental agencies
¢ the NRC staff’'s independent environmental review

o the NRC staff’'s consideration of public comments received during the scoping period
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1 INTRODUCTION AND GENERAL DISCUSSION

The U.S. Nuclear Regulatory Commission’s (NRC, the Commission) environmental protection
regulations in Title 10 of the Code of Federal Regulations (10 CFR) Part 51, “Environmental
Protection Regulations for Domestic Licensing and Related Regulatory Functions,” implement
the National Environmental Policy Act of 1969, as amended (42 U.S.C. 4321 et seq.). This Act
is commonly referred to as NEPA. The regulations at 10 CFR Part 51 require the NRC to
prepare an environmental impact statement (EIS) before deciding whether to issue an operating
license or a renewed operating license for a nuclear power plant.

The Atomic Energy Act of 1954, as amended (42 U.S.C. 2011 et seq.) (AEA), specifies that
licenses for commercial power reactors can be granted for up to 40 years. The initial 40-year
licensing period was based on economic and antitrust considerations rather than on technical
limitations of the nuclear facility. NRC regulations permit these licenses to be renewed beyond
the initial 40-year term for an additional period, limited to 20-year increments per renewal. The
renewed license issuance is based on the results of the NRC staff's aging management reviews
that the facility can continue to operate safely during the proposed period of extended operation
(10 CFR 54.29, “Standards for issuance of a renewed license”). There are no limitations in the
AEA or the NRC’s regulations restricting the number of times a license may be renewed. The
decision to seek a renewed license 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.

1.1 Proposed Federal Action

NextEra Energy Point Beach, LLC (NextEra, the applicant, the licensee) initiated the proposed
Federal action by submitting an application for subsequent license renewal for Point Beach
Nuclear Plant, Units 1 and 2 (Point Beach, PBNP) (NextEra 2020a). The current Point Beach
renewed facility operating licenses expire at midnight on October 5, 2030, for Unit 1 (DPR-24),
and at midnight on March 8, 2033, for Unit 2 (DPR-27). The NRC’s Federal action is to decide
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 Federal action (issuance of subsequent renewed facility
operating licenses for Point Beach) is to provide an option that allows for power generation
capability beyond the term of the current renewed facility operating licenses to meet future
system generating needs. Such needs may be determined by energy-planning decisionmakers
such as the licensee, State regulators, utility owners, and Federal agencies other than the NRC.
This definition of purpose and need reflects the NRC’s recognition that, unless there are findings
in the NRC'’s safety review (required by the AEA) or findings in the NRC’s environmental
analysis (required by NEPA) that would lead the NRC to reject a subsequent license renewal
application, the NRC does not have a role in energy-planning decisions as to whether a
particular nuclear power plant should continue to operate.

1.3 Major Environmental Review Milestones

NextEra submitted an environmental report (ER) as an appendix to its subsequent license
renewal application on November 16, 2020 (NextEra 2020b). After reviewing the subsequent
license renewal application and ER, as supplemented, the NRC staff accepted the application
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for a detailed technical review on January 15, 2021 (NRC 2021a), and published a Federal
Register notice of acceptability for docketing and opportunity for hearing (86 FR 6684). On
January 26, 2021, the NRC published a notice in the Federal Register (86 FR 7747) informing
the public of the staff’s intent to conduct an environmental scoping process, thereby beginning a
30-day scoping comment period. The NRC staff held a public scoping meeting on

February 17, 2021, in the form of a webinar. In August 2021, the NRC issued its Environmental
Impact Statement Scoping Process Summary Report for Point Beach (ADAMS Accession

No. ML21194A166) (NRC 2021b), which includes the comments received during the scoping
process and the NRC staff's responses to those comments (see Appendix A.1 of this
document).

The NRC staff conducted a remote environmental and severe accident mitigation alternatives
(SAMASs) audit of Point Beach during the week of March 5, 2021, to independently verify
information in NextEra’s ER. In a letter dated May 11, 2021, the staff summarized the audit and
listed the attendees (ADAMS Accession No. ML21124A031) (NRC 2021c). During the audit,
the NRC staff held meetings with plant personnel and reviewed site-specific documentation and
photos.

Upon completion of the scoping period, site audits, and review of NextEra’s ER and related
documents, the NRC staff compiled its findings into this draft supplemental environmental
impact statement (SEIS). The NRC staff will make this draft SEIS available for a public
comment period of 45 days. Based on the information gathered and received during the public
comment period, the NRC staff will revise the draft SEIS and will then publish the final SEIS.
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 *
< *Scoping Process > Environmental Site Audit

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 process that NRC staff and license renewal
applicants can complete in a reasonable period of time and that includes clear requirements to
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assure safe plant operation for up to an additional 20 years of plant life, pursuant to

10 CFR Part 54, “Requirements for Renewal of Operating Licenses for Nuclear Power Plants.”
This process consists of separate safety and environmental reviews, which the NRC staff
conducts simultaneously and documents in two reports: (1) the safety evaluation report (SER)
documents the safety review and (2) the SEIS documents the environmental review

(Figure 1-1). Both reports factor into the NRC’s decision to issue or deny a renewed license.

1.4 Generic Environmental Impact Statement

To improve the efficiency of its license renewal review process, the NRC staff performed a
generic assessment of the environmental impacts associated with license renewal.
NUREG-1437, Generic Environmental Impact Statement for License Renewal of Nuclear Power
Plants (GEIS) (NRC 1996, 1999, 2013a), documents the results of the NRC’s systematic
approach to evaluating the environmental consequences of renewing the licenses of individual
nuclear power plants and operating them for an additional 20 years. In the GEIS, the staff
analyzed in detail and resolved those environmental issues that could be resolved generically.
The NRC issued the GEIS in 1996 (NRC 1996), Addendum 1 to the GEIS in 1999 (NRC 1999),
and Revision 1 to the GEIS in 2013 (NRC 2013a). Unless otherwise noted, all references to the
GEIS include the original 1996 GEIS, Addendum 1, and the 2013 revision. The conclusions in
the GEIS are codified in Appendix B to Subpart A of 10 CFR Part 51, “Environmental Effect of
Renewing the Operating License of a Nuclear Power Plant.”

The GEIS establishes separate environmental impact issues for the NRC staff to independently
evaluate. Appendix B to Subpart A of 10 CFR Part 51 provides a summary of the staff's
findings in the GEIS. For each environmental issue addressed in the GEIS, the NRC staff does
the following:

o 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 both beneficial and adverse effects

¢ 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 established its standard of significance for impacts using the Council on
Environmental Quality terminology for “significant.” 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. Accordingly,
the NRC established three levels of significance for potential impacts—SMALL, MODERATE,
and LARGE—as defined below.

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.
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The GEIS determines whether the analysis of the environmental issue could be applied to all
plants and whether additional mitigation measures would be warranted. Issues are assigned a
Category 1 (generic to all or a distinct subset of plants) or Category 2 (site-specific to certain
plants only) designation. As established in the GEIS, Category 1 issues are those that meet the
following three criteria:

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

¢ 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.

For generic issues (Category 1), the SEIS requires no additional site-specific evaluation unless
new and significant information has been identified. Chapter 3 describes the process for
identifying new and significant information for site-specific analysis. Site-specific issues
(Category 2) are those that do not meet one or more of the three criteria of Category 1 issues;
therefore, the SEIS requires additional site-specific review for these issues.

The GEIS, Revision 1, evaluates 78 environmental issues, provides generically applicable
findings for numerous issues (subject to the consideration of any new and significant information
on a site-specific basis), and concludes that a site-specific analysis is required for 17 of the

78 issues. Figure 1-2 illustrates the license renewal environmental review process. The results
of that site-specific review are documented in the SEIS.
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In the GEIS, the NRC evaluated 78 issues.
A site-specific analysis is required for 17 of those 78 issues.

Figure 1-2 Environmental Issues Evaluated for License Renewal

1.5 Supplemental Environmental Impact Statement

This draft SEIS presents the NRC staff's analysis of the environmental effects of the continued
operation of Point Beach through the subsequent license renewal period, alternatives to
subsequent license renewal, and mitigation measures for minimizing adverse environmental
impacts. Chapter 3, “Affected Environment, Environmental Consequences, and Mitigating
Actions,” contains an analysis and comparison of the potential environmental impacts from
subsequent license renewal and alternatives to subsequent license renewal. Chapter 4,
“Conclusion,” presents the NRC’s preliminary recommendation on whether the environmental
impacts of subsequent license renewal are so great that preserving the option of subsequent
license renewal would be unreasonable. The NRC staff will make its recommendation to the
Commission regarding the environmental impacts of Point Beach subsequent license renewal in
the final SEIS, after considering comments received on the draft SEIS during the public

comment period.

In preparing the Point Beach draft SEIS, the NRC staff carried out the following activities:

¢ reviewed the information provided in NextEra’s ER

e consulted with Federal, State, Tribal, and local governmental agencies
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e conducted an independent review of the issues, including the environmental and SAMA
site audit

e considered public comments received during the environmental scoping process

New and significant information. To merit additional review, information must be both new
and significant and it must bear on the proposed action or its impacts. New information can
come from many sources, including the applicant, the NRC, other agencies, or public
comments. If new information reveals a new issue, the staff will first analyze the issue to
determine whether it is within the scope of the license renewal environmental evaluation. If the
staff determines that the new issue bears on the proposed action, the staff will then determine
the significance of the issue for the plant and analyze the issue in the SEIS.

1.6 Decisions To Be Supported by the SEIS

This SEIS supports the NRC’s decision on whether to renew the operating licenses for
Point Beach for an additional 20 years. The regulation at 10 CFR 51.103(a)(5) specifies the
NRC'’s decision standard as follows:

In making a final decision on a license renewal action pursuant to [10 CFR]

Part 54..., 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.

There are many factors that the NRC takes into consideration when deciding whether to renew
the operating license of a nuclear power plant. The analyses of environmental impacts in this
SEIS will provide the NRC’s decisionmakers (the Commission) with important environmental
information for consideration in deciding whether to issue subsequent renewed licenses for
Point Beach.

1.7 Cooperating Agencies

During the scoping process, the NRC staff did not identify any Federal, State, or local
governmental agencies as cooperating agencies for this SEIS.

1.8 Consultations

The Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) (ESA); the
Magnuson—Stevens Fishery Conservation and Management Act of 1996, as amended

(16 U.S.C. 1801 et seq.) (MSA); and the National Historic Preservation Act of 1966, as
amended (54 U.S.C. 300101 et seq.) (NHPA), require Federal agencies to consult with
applicable State and Federal agencies and organizations before taking an action that may affect
endangered species, fisheries, or historic and archaeological resources, respectively. See
Appendix C for a list of the agencies and groups with which the NRC staff consulted.

1.9 Correspondence

During the review, the NRC staff contacted the Federal, State, regional, local, and Tribal
agencies listed in Appendix C. Appendix C chronologically lists all the correspondence that the
NRC staff sent and received associated with the ESA, the MSA, and the NHPA. Appendix D
chronologically lists all other correspondence.
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1.10 Status of Compliance

NextEra is responsible for complying with all NRC regulations and other applicable Federal,
State, and local requirements. Appendix F, “Laws, Regulations, and Other Requirements,” of
the GEIS, Revision 1, describes some of the major applicable Federal statutes. Numerous
permits and licenses are issued by Federal, State, and local authorities for activities at Point
Beach. Appendix B of this SEIS contains further information from the Point Beach application
about NextEra’s status of compliance.

1.11 Related State and Federal Activities

The staff reviewed the possibility that activities of other Federal agencies might impact the
renewal of the operating licenses for Point Beach. Any such activities could result in cumulative
environmental impacts and the possible need for the Federal agency to become a cooperating
agency for preparing this SEIS. The NRC staff determined that 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 (10 CFR 51.10(b)(2)). Table E-1 in Appendix E includes the
Federal facilities in the vicinity of Point Beach.

Section 102(2)(C) of NEPA requires the NRC to consult with and obtain comments from any
Federal agency or designated authority that has jurisdiction by law or special expertise with
respect to any environmental impact involved in the subject matter of the SEIS. For example,
during the preparation of the SEIS, the NRC consulted with the State Historic Preservation
Officer, among others. Appendix C provides a complete list of consultation correspondence.
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2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

The NRC’s implementation of the National Environmental Policy Act of 1969, as amended

(42 U.S.C. 4321 et seq.) (NEPA), requires the NRC to consider potential alternatives to issuing
a renewed operating license as well as the environmental impacts of these alternatives.
Comparing the environmental impacts of license renewal to those of the alternatives allows the
NRC to determine whether the environmental impacts of license renewal are so great that it
would be unreasonable for the agency to preserve the option of license renewal for
energy-planning decisionmakers (Title 10 of the Code of Federal Regulations

(10 CFR) 51.95(c)(4)). Ultimately, decisionmakers such as the licensee, State, or non-NRC
Federal officials will decide whether to operate the plant for an additional 20 years (if the NRC
renews the license) or shut down the plant and choose an alternative power generation source.
Economic and environmental considerations play important roles in the decisions of these
non-NRC, energy-planning decisionmakers.

In general, the NRC’s responsibility is to ensure the safe operation of nuclear power facilities,
not to formulate energy policy, promote nuclear power, or encourage or discourage the
development of alternative power generation sources. The NRC does not engage in
energy-planning decisions, and it makes no judgement as to which energy alternatives
evaluated in the supplemental environmental impact statement (SEIS) would be the best or
most-likely alternative to be selected in any given case.

This chapter provides: (1) a description of the Point Beach Nuclear Plant, Units 1 and 2 (Point
Beach) plant and its operation, (2) a description of the proposed action (NRC subsequent
renewal of the renewed facility operating licenses for Point Beach), (3) an in-depth evaluation of
reasonable alternatives to the proposed action (including the no-action alternative), and (4) a
brief description of the alternatives to the proposed action that the NRC staff considered but
ultimately eliminated from in-depth evaluation.

2.1 Description of Nuclear Power Plant Facility and Operation

The physical presence of Point Beach buildings and facilities, as well as the plant’s operations,
are integral to creating the environment that currently exists at and around the site. This section
describes certain nuclear power plant operating systems and certain plant infrastructure,
operations, and maintenance.

2.1.1 External Appearance and Setting

Point Beach is located in northeastern Manitowoc County, WI, approximately 29 miles (mi) (47
kilometers (km)) southeast of Green Bay, the largest population center in the region, and 90 mi
(145 km) north-northeast of Milwaukee on the western shore of Lake Michigan (Figure 2-1).
The town of Two Creeks is located approximately 2 mi northwest of Point Beach. The
immediate vicinity around Point Beach includes portions of both Manitowoc and Kewaunee
counties. The Kewaunee Power Station is located approximately 5 mi (8 km) north of Point
Beach in Kewaunee County and is currently undergoing decommissioning (NextEra 2020b).

As shown in Figure 2-2, the principal Point Beach plant structures are the reactor containment
buildings for Units 1 and 2, the auxiliary building, pumphouse, turbine building, emergency
diesel generator building, independent spent fuel storage installation (ISFSI), meteorology
towers, and 345-kV switchyard (NextEra 2020b).



1 Land surrounding Point Beach is characterized as rural residential intermixed with woodlands,
2 wetlands, and open spaces, as well as the open waters of Lake Michigan (NextEra 2020b).

T T =—
| i .
| | Marinett
; o, BT .
» v ——
Menomin J: Oconto 4 aT e
1 1
| I
l‘ ' ;" Door/
_______ S | 4
—‘! ,l °Sr.urgenn Bay
v Vi,
|
} —~
1 &
ii '\‘_ﬂ“‘
[ m— < B A S
(=)

— 54

Gréen Bay-AustirTSlraubnl ]
J nternational Airport |
I \

] Outagamie

Kewaunee

-
.‘ Kewaunee

(a2) Power Station
(Decomissioning)

-
-
-_-——-—'—-‘

[¥appicton 7507

Inlemal_iunalf‘ ]
Ai!pu|rt 3
Sde o

|
|
v
i I
LN ! Calumet 1
oo LV /
A1 ak ’I
p N Wirinel
PR /
\.’Vm:“:‘img;u\"‘*-—-——‘ ’I

AT §
\
\
\
! AN

N Sheboygan p

P
re
S PR
-
Dodge ‘---___---"‘
f
Legend
* PBN ~——+ Railroad *-{}E
o City Location _ _ SRR
Kirsont L. _  50-Mile Radius
- |nterstate o Mo
| Count e Miles
U.S. Route L s y 0 10 20
3 State Highway n e
4 Source: NextEra 2020b

5 Figure 2-1 Point Beach 50-mi (80-km) Radius Map



‘Dmsel Generator;
Bunldmg

N IDischarge
Flume

ISESI| @ ‘

—— ey

345/kV;
SW|tgjhyard

Spoils Pile

tSite]Boundary,
LControllCenter;

Legend ) {:}

—--=— Protected Area Fence

[ ] Building/Structure

[ site/Exclusion Area Boundary
[ e— T
0 1,000 2,000

1

2 Source: NextEra 2020b

3  Figure 2-2 Point Beach Layout

2-3



O©oo~N O, wON

11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29

30
31

32

2.1.2 Nuclear Reactor Systems

The Point Beach units are Westinghouse pressurized-water reactors (PWRs) with dry
containments (steel lined and reinforced concrete). The NRC issued the original Point Beach
Units 1 and 2 operating licenses on October 5, 1970, and March 8, 1973, respectively, and the
first renewed licenses on December 22, 2005. The nuclear reactors produce a nominal core
power rating of 1,800 megawatts thermal (MWt) for each unit (NextEra 2020b).

Point Beach use low-enriched uranium dioxide (limited to 5 percent by weight uranium-235) fuel
sealed in tubes made of ZIRLO or optimized ZIRLO. Refueling occurs approximately every
18 months (NextEra 2020b).

2.1.3 Cooling and Auxiliary Water Systems

Section 2.1.3 of NUREG-1437, Supplement 23, Generic Environmental Impact Statement for
License Renewal of Nuclear Plants: Regarding Point Beach Nuclear Plant Units 1 and 2,
describes and illustrates the operation of the Point Beach’s cooling and auxiliary water systems,
including the withdrawal of water and return flow of heated cooling water and comingled
effluents back to Lake Michigan (NRC 2005a: Section 2.1.3, 2-4—-2-7). Section 2.2.3 of
NextEra’s ER, submitted as part of its subsequent license renewal application, provides an
expanded description of Point Beach’s cooling and auxiliary water systems. This description
includes the circulating water system, service water system, component cooling water systems,
fire protection system, thermal effluent discharges, and domestic water supply systems, as well
as the use of chemical treatments to control biofouling (NextEra 2020b: 2.2.3, 2-5-2-9). The
NRC staff incorporates this information here by reference. Except where cited for clarity, the
staff summarizes the information incorporated by reference below and presents relevant new
information.

PWRs, such as Point Beach, heat water to a high temperature under pressure inside the
reactor. This type of steam and power conversion system uses three heat transfer (exchange)
loops. Section 3.1.2 of NUREG-1437, Generic Environmental Impact Statement for License
Renewal of Nuclear Plants (the GEIS) describes this process (NRC 2013a). Point Beach uses
a once-through cooling loop (circulating water system) to dissipate heat from the turbine
condensers. Figure 2-3 provides a basic schematic diagram of this system.

From turbine

—

e
g Evaporation
HH u Cooling water loop \
& = = _ = e R =
To steam Condenser == ___ —
generator =

Lake Michigan
Source: Modified from NRC 2013a: Fig. 2-2

Figure 2-3 Once-through Cooling Water System with Lake Water
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2.1.3.1 Cooling Water Intake and Discharge

Point Beach'’s circulating water system is the principal interface with the hydrologic environment.
Point Beach withdraws water from Lake Michigan through a circular intake crib located on the
lake bottom approximately 1,750 ft (533 m) offshore in 22 ft (7 m) of water. This system
provides water to the suction of four circulating water pumps, two screen wash pumps, six
service water pumps, two fire water pumps, and one jockey fire pump, which are housed in the
onshore pumphouse.

The intake structure stands approximately 11 ft (3.4 m) above the lakebed.! As detailed in
Section 2.2.3.1 of the ER (NextEra 2020b), the structure consists of two concentric rings of
structural steel pilings driven into the lakebed; the area between the inner and outer rings is
filled with limestone blocks. Water primarily enters the crib through a 60-ft (18-m) diameter
opening at the center of the crib. Water also enters the crib through three 30-inch (in.) (76-cm)
diameter pipes (covered by bar grating) that penetrate the blocks as well as through the void
spaces between the blocks. All the water entering the crib then traverses the two intake cones
(north and south intakes) at the center of the crib (NextEra 2021a). The crib opening is covered
by a high density polyethylene trash rack with 7-in. by 18-in. (18-cm by 46-cm) openings. The
intake crib is also equipped with an acoustic fish-deterrent system that broadcasts high
frequency sound waves to deter fish, particularly alewife, from entering the structure.

Water that enters the intake cones is drawn through two 14-ft (4.3-m) diameter intake pipes
buried in the lakebed. The intake water travels through the pipes to the pumphouse forebay.
During cold weather, plant operators can reverse the flow in the pipes so that warm condenser
discharge water can be recirculated to prevent freezing.

In the pumphouse forebay, intake water first passes through one of two vertical bar (trash) racks
to stop larger debris. The racks consist of 3/8-in. (0.95-cm) by 4-in (10.2-cm) bars, spaced with
2.25-in. (5.7-cm) gaps. After the vertical racks, intake water passes through the set of eight
traveling screens in the pumphouse. These screens have 3/8 in. (0.95 cm) mesh openings and
are activated as needed to prevent small debris and biota from entering the pump bays. The
screens are equipped with an operator-controlled screen wash system, with the collected debris
discharged through a screened, collection basket and back to the lake through a permitted
outfall. Two pumps, rated at 1,100 gallons per minute (gpm) (4,200 liters per minute (Lpm)),
provide screen wash water.

Withdrawn lake water is pumped through the plant’'s condensers to condense the steam exiting
the plant’s turbines. Two circulating water pumps per unit are normally used to circulate the
water during summer, but only one pump per unit is normally needed during winter. Each of
Point Beach’s four circulating water pumps are rated at 178,000 gpm (674,000 Lpm).

Separately, the service water system provides water for essential heat removal requirements
including mitigation of a loss-of-coolant accident as well as the normal heat loads associated
with the main turbine lubricating oil coolers, containment coolers, component cooling heat
exchangers, the spent fuel pool heat exchangers, and makeup water for treated (demineralized)
uses in plant systems. Normally, two to three service water pumps are in operation, with the
remaining pumps serving as backups. Each service water pump is rated at 5,320 gpm

(20,100 Lpm).

' Prior to May 2001, the intake structure extended 8 ft (2.4 m) above water level. The plant owner modified the
structure to mitigate bird mortality among the large number of birds attracted to the structure during spring and fall
migration (NRC 2005).
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Two fire water pumps are also located in the pumphouse, each with a rated capacity of

2,000 gpm (7,600 Lpm). The fire water pumps do not normally withdraw lake water as the
plant’s fire protection system is pressurized by a jockey pump. The fire water pumps will start
automatically based on a low system pressure trigger.

In total, Point Beach’s peak (design) surface water withdrawal rate is 769,160 gpm

(2.917 million Lpm). This rate is equivalent to about 1,108 million gallons per day (mgd)
(4,190 million liters per day (mLd)) (NextEra 2020c). This peak intake rate accounts for limiting
factors such as pumping head losses (ECT et al. 2020). Section 3.5.1.2 of this SEIS
summarizes Point Beach’s actual surface water withdrawals.

The circulating water flows from the plant’s main condensers and other equipment, service
water return flows, and other plant effluents are discharged back to Lake Michigan through two
flumes, one for each unit (see Figure 2-3). These flumes consist of steel piling troughs at the
lake surface and extend in opposite directions (at 30-degree angles from the plant centerline)
approximately 200 ft (60 m) into the lake.

The discharge points are designated as Outfalls 001 and 002 under NextEra’'s Wisconsin
Pollutant Discharge Elimination System (WPDES) permit, as discussed in Section 3.5.1.3 of this
SEIS.

2.1.3.2 Well Water Supply System

Five groundwater wells supply Point Beach’s domestic (potable) and miscellaneous water
needs across the plant site. These wells include the E-10 site supply well, Energy Information
Center well, Site Boundary Control Center well, Warehouse 6 well, and Warehouse 7 well.
Section 3.6.3.2 of NextEra’s ER further summarizes the construction details, uses, and
applicable permits regarding these wells (NextEra 2020b). Section 3.5.2.2 of this SEIS further
discusses Point Beach’s groundwater supply wells and associated withdrawals.

2.1.4 Radioactive Waste Management Systems

Section 2.1.4 of NUREG-1437, Supplement 23, describes the operation of Point Beach’s
radioactive waste treatment systems (NRC 2005a: Section 2.1.4, 2-7-2-11). Section E2.2.6 of
NextEra’s ER, submitted as part of its subsequent license renewal application, provides an
expanded description of Point Beach’s radioactive waste treatment systems (NextEra 2020b:
Section E2.2.6, E-2-14 to E-2-34). The NRC staff incorporates this information here by
reference. Except where cited for clarity, the staff summarizes the information incorporated by
reference below and presents relevant new information.

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, “Standards for Protection Against Radiation,”
and the as low as is reasonably achievable (ALARA) criteria in 10 CFR Part 50, Appendix |,
“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.

Point Beach uses the liquid, gaseous, and solid waste management systems to collect and
process radioactive materials and waste produced as a byproduct of plant operations. The
waste disposal system outside containment is common to both units. The radioactive waste

2-6



—
QOWOoON OO WN -

- A A aaa
AP, WON -

—_
»

NN A
- O O oo~

A PRARBABBRARDIMBEAREARDRMREROWWWWWWWWWNNNDNNDDNNDN
ONOO NP WNAOOONODOPRWON_,LPOOOONOOOOAPRMWN

systems and the control room is located between Point Beach Units 1 and 2. The waste
disposal systems can process the waste produced by continuous operation of the primary
system assuming that the fission products escape to the reactor coolant by diffusion through
defects in the cladding of 1 percent of the fuel rods. These 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 (NextEra 2020b).

NextEra 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 Point Beach (NextEra 2020b). The REMP is discussed in Section 2.1.4.5
of this SEIS.

NextEra has 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 Point Beach 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

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

The liquid waste disposal system is common to both reactors and accommodates radioactive
waste produced during simultaneous operation. The 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
determination of subsequent treatment can be made. They are sampled and analyzed to
determine the quantity of radioactivity. Liquid wastes are processed as required and then
released under controlled conditions. In summary, potentially radioactive liquid wastes originate
from the equipment drains, vents, and leaks; chemical laboratory drains; radioactive laundry and
hot shower drains; decontamination area drains; chemical and volume control system (CVCS)
sampling system drains and local sample sinks; normal letdown; steam generator blowdown (if
required by radioactivity content); floor drains from the controlled areas of the plant; liquids used
to transfer solid radwaste; steam generator facility sump (if required by radioactive content); and
warehouse 7 sump (if required by radioactive content). The liquid waste disposal system also
collects and transfers liquids from the pressurizer relief tank; reactor coolant pump secondary
seals; excess letdown (during startup); accumulators; valve and reactor vessel flange leak-offs;
and refueling canal drains. These liquids flow to the reactor coolant drain tank and are
discharged to the CVCS holdup tanks or to the -19'3” auxiliary building sump by either of the
two reactor coolant drain tank pumps (NextEra 2020b, Section 2.2.6.1 p 2-15). All routine liquid
radioactive releases are from the waste disposal system distillate tanks or the CVCS monitor
tanks. All radioactive liquid wastes will be sampled and analyzed prior to release to the plant
discharge system. The system design considers potential personnel exposure and ensures that
radioactive releases to the environment are as low as reasonably achievable. During normal
plant operation, the total activity from radionuclides leaving the discharge streams does not
exceed the limits of applicable regulations. The sources of radioactivity are from the core, fuel
rod gap, and coolant. As detailed in Section 2.2.6.1 of the ER, radioactive liquids entering the
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waste disposal system are collected in tanks for analysis prior to discharge and/or further
treatment. Each reactor unit has a steam generator blowdown tank and one reactor coolant
drain tank inside each containment. Point Beach Units 1 and 2 share one laundry and hot
shower tank, one chemical tank, one waste holdup tank, two waste condensate tanks, and one
waste distillate tank. The blowdown evaporator system is the primary way radioactive liquid
waste effluents are processed. This system is designed to remove radioactive particulate and
gases from radioactive liquid waste and from steam generator blowdown water in the event of
primary to secondary leakage. Evaporator bottoms and ion exchange resins are pumped to the
primary auxiliary building truck bay for dewatering prior to disposal. All piping, pumps, and
valves carrying liquid wastes have provisions to minimize leakage, prevent over-pressurization,
and isolate equipment as required for operation and maintenance.

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

NextEra’s annual radioactive effluent release reports contain a detailed presentation of liquid
effluents released from Point Beach and the resultant calculated doses (NextEra 2020b). These
reports are publicly available on the NRC’s Web site.

The NRC staff reviewed 5 years of radioactive effluent release data from 2016 through 2020
(NextEra 2017, 2018, 2019, 2020d, 2021d). A 5-year period provides a dataset 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 of radioactive effluents into the
environment. The NRC staff compared the data against NRC dose limits and looked for
indications of adverse trends (i.e., increasing dose levels or increasing radioactivity levels).

The following summarizes the calculated doses from radioactive liquid effluents released from
Point Beach during 2020 (NextEra 2021d).

Point Beach Unit 1 .in 2020

e The total-body dose to an offsite member of the public from Point Beach Unit 1
radioactive effluents was 9.5x107* millirem (mrem) (9.5x107¢ millisievert (mSv)), which is
well below the 3 mrem (0.03 mSv) dose criterion in Appendix | to 10 CFR Part 50.

e The maximum organ dose (gastrointestinal tract) to an offsite member of the public from
Point Beach Unit 1 radioactive effluents was 1.01x1073 mrem (1.01x107°> mSv), which is
well below the 10 mrem (0.1 mSv) dose criterion in Appendix | to 10 CFR Part 50.

Point Beach Unit 2 in 2020

e The total-body dose to an offsite member of the public from Point Beach Unit 2
radioactive effluents was 9.5x10™* mrem (9.5%107¢ mSv), which is well below the 3 mrem
(0.03 mSv) dose criterion in Appendix | to 10 CFR Part 50.

e The maximum organ dose (gastrointestinal tract) to an offsite member of the public from
Point Beach Unit 2 radioactive effluents was 1.01x1073 mrem (1.01x107°> mSv), which is
well below the 10 mrem (0.1 mSv) dose criterion in Appendix | to 10 CFR Part 50.

2-8
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In the values cited above, the NRC staff divided NextEra’s reported total-body and maximum
organ liquid effluent doses for the entire facility evenly between 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 NextEra’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, 10 CFR Part 20, and Title 40,
“Protection of Environment,” of the Code of Federal Regulations (40 CFR) Part 190,
“Environmental Radiation Protection Standards for Nuclear Power Operations.” The NRC staff
observed no adverse trends in the dose levels.

During the subsequent license renewal term, NextEra will continue to perform routine plant
refueling and maintenance activities. Based on NextEra’s past performance in operating a
radioactive waste system at Point Beach that maintains ALARA doses from radioactive liquid
effluents, the NRC staff expects that NextEra will maintain similar performance during the
subsequent license renewal term.

2.1.4.2 Radioactive Gaseous Waste Management

NextEra calculates dose estimates for members of the public based on radioactive gaseous
effluent release data and atmospheric transport models. NextEra’s annual radioactive effluent
release reports present in detail the radiological gaseous effluents released from Point Beach
and the resultant calculated doses. As described above in Section 2.1.4.1, the NRC staff
reviewed 5 years of radioactive effluent release data from the 2016 through 2020 reports
(NextEra 2017, 2018, 2019b, 2020d, 2021d). 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 following summarizes the calculated doses from radioactive gaseous effluents released
from Point Beach during 2020 (NextEra 2021d):

Point Beach Unit 1 .in 2020

o The air dose due to noble gases with resulting gamma radiation in gaseous effluents
was 5.45x107° millirad (mrad) (5.45x107" milligray), which is well below the 10 mrad
(0.1 milligray) dose criterion in Appendix | to 10 CFR Part 50.

e The air dose from beta radiation in gaseous effluents was 2.33x10™5 mrad
(2.33x1077 milligray), which is well below the 20 mrad (0.2 milligray) dose criterion in
Appendix | to 10 CFR Part 50.

e The critical organ dose to an offsite 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 5.35%x1073 mrem (5.35%x10° mSv), which is below the
15 mrem (0.15 mSv) dose criterion in Appendix | to 10 CFR Part 50.

Point Beach Unit 2 in 2020

e The air dose due to noble gases with resulting gamma radiation in gaseous effluents
was 5.45x107° mrad (5.45x107" milligray), which is well below the 10 mrad (0.1 milligray)
dose criterion in Appendix | to 10 CFR Part 50.

e The air dose from beta radiation in gaseous effluents was 2.33x10~5 mrad
(2.33x1077 milligray), which is well below the 20 mrad (0.2 milligray) dose criterion in
Appendix | to 10 CFR Part 50.

e The critical organ dose to an offsite member of the public from radiation in gaseous
effluents as a result of iodine-131, iodine-133, hydrogen-3, and particulates with greater

2-9
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than 8-day half-lives was 5.35%x1073 mrem (5.35%10-5 mSv), which is below the 15 mrem
(0.15 mSv) dose criterion in Appendix | to 10 CFR Part 50.

In the values cited above, the NRC staff divided NextEra’s reported air dose due to noble gases,
air dose from beta radiation, and critical organ dose for the entire facility evenly between 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 Point Beach’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, 10 CFR Part 20, and
40 CFR Part 190. The NRC staff observed no adverse trends in the dose levels over the

5 years reviewed.

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

2.1.4.3 Radioactive Solid Waste Management

Point Beach’s solid waste disposal system provides for packaging and/or solidification of
radioactive waste that will subsequently be shipped offsite to an approved burial facility. These
activities reduce the amount of waste shipped for offsite disposal. Solid radioactive wastes are
logged, processed, packaged, and stored for subsequent shipment and offsite 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, nonfuel solid
wastes result from treating and separating radionuclides from gases and liquids and from
removing containment material from various reactor areas.

Spent resins from the demineralizers, filter cartridges, and the concentrates from the
evaporators are packaged and stored onsite until they are shipped for offsite disposal.
Miscellaneous materials such as paper, plastic, wood, and metal are collected and shipped
offsite for vendor supplied volume reduction (e.g., incineration, super compaction, metal melt,
deconstruction) followed by disposal.

Spent resins from the CVCS and other system demineralizers are flushed to a shielded, lined,
stainless steel storage tank located in the auxiliary building basement. When the tank is full, the
resin is dewatered and liquids from the dewatering operation are sent to the waste holdup tank.
After resin dewatering, the tank and its shield are transferred to the truck access area or to the
new fuel storage area where the resin is sluiced to a disposable cask liner. When the
disposable cask liner is full, it is dewatered to meet disposal site or processor criteria. The
disposable cask liner is then shipped offsite for processing or disposal at a suitable burial site or
stored until shipped for offsite burial.

2.1.4.4 Radioactive Waste Storage

In 2011, the installation of a warehouse for radwaste storage was one of the minor changes at
the plant since the initial Point Beach license renewal. At Point Beach, low-level radioactive
waste (LLRW) is stored temporarily onsite at a low-level waste storage facility before being
shipped offsite for processing or disposal at licensed LLRW treatment and disposal facilities.
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

2-10
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resins). Classes B and C normally include processed waste and irradiated hardware. As
indicated in NextEra’s ER and discussed with the NRC staff at the virtual audit, Point Beach has
sufficient existing capability to store all generated LLRW onsite. No additional construction of
onsite storage facilities is necessary for LLRW storage during the subsequent period of
extended operation.

Point Beach 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) future performance of its obligation to accept spent nuclear
fuel or the availability of other interim storage options. Per the Point Beach ER, if ISFSI
expansion were needed, it would most likely be constructed west of the existing facility within
the ISFSI-defined area and the licensee stated that it would cause no significant environmental
impact (NextEra 2020b, Section 3.1.4). Currently, NextEra has not proposed the installation of
additional spent fuel storage pads to the current ISFSI area to support subsequent license
renewal. 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 have been
determined to be SMALL, as stated in 10 CFR Part 51, Appendix B, Table B-1; see also
NUREG-2157, Generic Environmental Impact Statement for Continued Storage of Spent
Nuclear Fuel (NRC 2014a).

2.1.4.5 Radiological Environmental Monitoring Program

NextEra maintains a radiological environmental monitoring program (REMP) to assess the
radiological impact, if any, to the public and the environment from Point Beach 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 the REMP, NextEra established a Point Beach onsite groundwater protection
initiative program in accordance with NEI 07-07, “Industry Ground Water Protection Initiative”
(NEI 2007). 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 on Point Beach’s groundwater protection initiative program. In 2019,
the groundwater protection program included 14 wells. The REMP program collected samples
from one additional well (15 in total). As part of the REMP program, analyses are conducted for
gross beta, tritium, Sr-89, SR-90, I-131, and gamma isotopic analyses on a quarterly basis for
groundwater. Lake water is also sampled for a subset of these parameters.

Section 3.5.2.3 of this SEIS describes the results from the 2019 annual groundwater sampling.
During this sampling period, tritium was detected in shallow groundwater at concentrations well
below the EPA-established safe drinking water maximum contaminant level of 20,000 picocuries
per liter (pCi/L). In addition, the short-lived radionuclide cobalt-58 was also detected at a very
low concentration but did not appear in later samples and was concluded to not be indicative of
a potential leak. No detectable radionuclides were identified in 2019 deep well water samples
(NextEra 2020d).
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Section 3.5.2.3 of this SEIS also contains a more complete description of the groundwater
protection program and a historical description of tritium and other radionuclides detected in
groundwater at the site.

Based on its review of this information as described in Section 3.5.2.3 of this SEIS, the staff
determined that the impacted groundwater, which is in the shallow aquifer, is migrating east to
Lake Michigan where it will be greatly diluted. In addition, the absence of tritium in monitored
drinking water wells near the power block and at the site boundary indicates that it is not
migrating deeper into the drinking water aquifer or offsite and does not impact onsite and offsite
water uses and users. There is no apparent increasing trend in concentration or pattern
indicating either a new inadvertent release or persistently high tritium concentrations that might
indicate an ongoing inadvertent release from Point Beach. In addition, based on its review of
the groundwater monitoring program, the NRC staff concluded that the current groundwater
monitoring network is strategically located to promptly detect and monitor any potential impacts
to groundwater at the site.

2.1.5 Nonradioactive Waste Management Systems

Section 2.1.5 of NUREG-1437, Supplement 23, describes Point Beach’s nonradioactive waste
management systems (NRC 2005a: Section 2.1.5, 2-11-2-12). Section E2.2.7 of NextEra’s ER
provides an expanded description of Point Beach’s nonradioactive waste management systems
(NextEra 2020b, Section 2.2.7, 2-22—-2-34). This information is incorporated here by reference,
with key information summarized below and in the following subsections.

Like any other industrial facility, nuclear power plants generate wastes that are not
contaminated with either radionuclides or hazardous chemicals. Point Beach generates
nonradioactive waste as a result of plant maintenance, cleaning, and operational processes.
NextEra manages nonradioactive wastes in accordance with applicable Federal and state
regulations as implemented through its corporate procedures. Point Beach generates and
manages the following types of nonradioactive wastes:

Hazardous Wastes: Point Beach is classified as a small-quantity hazardous waste generator.
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 and the amounts of hazardous waste (NextEra 2020b).

Nonhazardous Wastes: These generally include glycol and antifreeze (state-specific), used
polishing resin, nonhazardous paint, coatings, sealants, lubricants, grease, two-part epoxies,
and fire barrier foam. Recycled waste typically consists of scrap metal, batteries, and used oil.
Municipal waste is disposed of at the local permitted solid waste management facility.

Table E2.2-2 in the ER provides a list and the amounts of nonhazardous waste

(NextEra 2020Db).

Universal Wastes: These typically consist of used oil, fluorescent lamps, batteries, mercury
devices, and electronics (state-specific) (NextEra 2020b).

NextEra maintains a list of waste vendors that it has approved for use across the entire
company to remove and dispose of the identified wastes offsite (NextEra 2020b).

2.1.6 Utility and Transportation Infrastructure

The utility and transportation infrastructure at nuclear power plants typically interfaces with
public infrastructure systems available in the region. Such infrastructure includes utilities, such
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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 Point Beach. Site-specific information in this section is derived from NextEra’s
ER (NextEra 2020b), unless otherwise cited.

2.1.6.1 Electricity

Nuclear power plants generate electricity for other users; however, they also use electricity to
operate. Offsite 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.
Planned independent backup power sources provide power in the event that power is
interrupted from both the plant itself and offsite power sources.

2.1.6.2 Fuel

Point Beach operates with low-enriched uranium dioxide fuel. With the NRC approval of
optimized ZIRLO cladding fuel usage, NextEra operates the reactor cores to yield an equilibrium
cycle (normal cycle) burnup of approximately 19,000 megawatt-days per metric ton uranium
(MWd/MTU) and lead rod average burnup limit of 62,000 MWd/MTU. Refueling occurs
approximately every 18 months. NextEra stores spent fuel in the spent fuel pool in the auxiliary
building next to the containment building or in dry cask storage containers at the onsite ISFSI
(NextEra 2020b).

2.1.6.3 Water

In addition to cooling and auxiliary water from Lake Michigan, Point Beach uses groundwater
wells to supply water for the potable and sanitary needs of plant personnel and for other
miscellaneous uses. Section 2.1.3, “Cooling and Auxiliary Water Systems,” of this SEIS
describes the Point Beach cooling and industrial water systems.

2.1.6.4 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. Plants located on navigable
waters may have facilities to receive and ship loads on barges. Section 3.10.6, “Local
Transportation,” of this SEIS describes the Point Beach transportation systems.

2.1.6.5 Power Transmission Systems

For license renewal and subsequent license renewal, the NRC (NRC 2013a) evaluates, as part
of the proposed action, the continued operation of those Point Beach power transmission lines
that connect to the substation where it feeds electricity into the regional power distribution
system. The transmission lines that are in scope for the Point Beach subsequent license
renewal environmental review are onsite and are not accessible to the general public. 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, “Electromagnetic Fields,” of this SEIS describes
these transmission lines.

2.1.7 Nuclear Power Plant Operations and Maintenance

Maintenance activities conducted at Point Beach include inspection, testing, and surveillance to
maintain the current licensing basis of the facility and to ensure compliance with environmental
and safety requirements (NextEra 2020b). 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 (NextEra 2020b).

2.2 Proposed Action

As stated in Section 1.1 of this SEIS, the NRC’s proposed Federal action is to decide whether to
issue subsequent renewed Point Beach operating licenses for an additional 20 years of
operation. Section 2.2.1 below provides a description of normal power plant operations during
the subsequent license renewal term.

2.2.1 Plant Operations during the Subsequent License Renewal Term

Most plant operation activities during the subsequent license renewal term would be the same
as, or similar to, those occurring during the current license term. The GEIS describes the issues
that would have the same impact at all nuclear power plants, or a distinct subset of plants

(i.e., generic issues), as well as those issues that would have different impact levels at different
nuclear power plants (i.e., site-specific issues). The impacts of generic issues are described in
the GEIS as Category 1 issues; those impacts are set out in the GEIS and Table B-1 of

10 CFR Part 51, Subpart A, Appendix B, and those determinations apply to each license
renewal application (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 (i.e., Category 2 issues) was identified in the GEIS as having potentially
different impacts at each plant, on a site-specific basis; those issues with plant-specific impact
levels need to be discussed in a plant-specific SEIS such as this one.

Section 2.1.1, “Plant Operations during the License Renewal Term,” of the GEIS describes the
general types of activities carried out during the operation of all nuclear power plants:

e reactor operation

e waste management

e security

¢ office and clerical work; possible laboratory analysis
e surveillance, monitoring, and maintenance

o refueling and other outages

As part of its subsequent license renewal application, NextEra submitted an ER, which states
that Point Beach will continue to operate during the subsequent license renewal term in the
same manner as it would during the current license term except for additional aging
management programs, as necessary (NextEra 2020b). Such programs would address
structure and component aging in accordance with 10 CFR Part 54, “Requirements for Renewal
of Operating Licenses for Nuclear Power Plants.”

2.2.2 Refurbishment and Other Activities Associated with Subsequent License Renewal

Refurbishment activities include replacement and repair of major structures, systems, and
components. As described in the GEIS, most major refurbishment activities are actions that
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would typically take place only once in the life of a nuclear plant, if at all (NRC 2013a). For
example, replacement of pressurized-water reactor steam generator systems is a refurbishment
activity. Refurbishment activities 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 subsequent license renewal application, NextEra evaluated major
structures, systems, and components in accordance with 10 CFR 54.21, “Contents of
application—technical information,” to identify major refurbishment activities necessary for the
continued operation of Point Beach during the proposed 20-year period of extended operation
(NextEra 2020Db).

NextEra did not identify any major refurbishment activities necessary for the continued operation
of Point Beach beyond the end of the existing operating licenses (NextEra 2020b).

2.2.3 Termination of Nuclear Power Plant Operations and Decommissioning After the
Subsequent 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 (NRC 2002a) (the decommissioning GEIS), describes the impacts of
decommissioning. The majority of plant operations 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 operation. However, if these
systems are not removed from the site after reactor shutdown, their physical presence may
continue to impact 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 Point Beach is shut down at the end of its current
operating licenses or at the end of the subsequent period of extended operation 20 years later.
There is no site-specific issue related to decommissioning. The GEIS concludes that license
renewal would have a negligible (SMALL) effect on the impacts of terminating operations and
decommissioning on all resources (NRC 2013a).

2.3 Alternatives

As stated above, the National Environmental Policy Act of 1969, as amended (NEPA), requires
the NRC to consider reasonable alternatives to the proposed action of issuing subsequent
renewed facility operating licenses for Point Beach. For a replacement power 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 (NRC 2013a). The NRC
published the most recent GEIS revision in 2013, and it incorporated the latest information on
replacement power alternatives available at that time; however, rapidly evolving technologies
are likely to outpace the information in the GEIS. Thus, for each supplement to the GEIS, the
NRC staff must perform a site-specific analysis of replacement power alternatives that accounts
for changes in technology and science since the most recent GEIS revision.

The first alternative to the proposed action of the NRC issuing subsequent renewed facility
operating licenses for Point Beach is for the NRC to not issue the licenses. This is called the
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no-action alternative and is described below in Section 2.3.1. In addition to the no-action
alternative, this section discusses three reasonable replacement power alternatives. As
described in Section 2.3.2 below, these alternatives seek to replace Point Beach’s generating
capacity by meeting the region’s energy needs through other means or sources that are, or
expected to be, commercially viable on a utility scale and operational before Point Beach’s
current renewed facility operating licenses expire.

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 does not issue the
subsequent renewed facility operating licenses for Point Beach and the units shut down at or
before the expiration of the current renewed facility operating licenses on October 5, 2030
(Unit 1), and March 8, 2033 (Unit 2). The license renewal GEIS describes the environmental
impacts that arise directly from permanent plant shutdown. The NRC expects shutdown
impacts to be relatively similar, whether they occur at the end of the current license term

(i.e., after 60 years of operation) or at the end of a subsequent renewed license term (i.e., after
80 years of operation).

After permanent shutdown, plant operators will initiate decommissioning in accordance with

10 CFR 50.82, “Termination of license.” The decommissioning GEIS (NUREG-0586)

(NRC 2002a) describes the environmental impacts from decommissioning a nuclear power plant
and related activities. The analysis in the decommissioning GEIS identifies resource area
issues that are generic (and therefore bounded by the analysis in the decommissioning GEIS)
and separately identifies six site-specific issues. 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, including the decommissioning GEIS. For bounded activities,
licensees need not provide additional analysis; for not-bounded activities, such as site-specific
issues not bounded in previous site-specific EISs or generic issues where the impacts fall
outside of the bounds stated in the decommissioning GEIS, licensees must provide

additional analysis. Chapter 4 of the license renewal GEIS (NUREG-1437) (NRC 2013a)

and Section 3.15.2, “Terminating Plant Operations and Decommissioning,” of this SEIS
describe the incremental environmental impacts of subsequent license renewal on
decommissioning activities.

Termination of operations at Point Beach would result in the total cessation of electrical power
production by Point Beach Units 1 and 2. Unlike the replacement power alternatives described
below in Section 2.3.2, the no-action alternative does not expressly 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 Point Beach, the no-action alternative
would likely create a need for a replacement power alternative. The following section describes
a wide range of replacement power alternatives and Chapter 3 of this SEIS assesses their
potential environmental impacts. Although the NRC’s authority only extends to deciding
whether to issue subsequent renewed facility operating licenses for Point Beach, the
replacement power alternatives described in the following sections represent possible options
for energy-planning decisionmakers if the NRC decides not to issue subsequent renewed facility
operating licenses for these units.
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2.3.2 Replacement Power Alternatives

In evaluating alternatives to subsequent license renewal, the NRC considered energy
technologies or options currently in commercial operation on a utility scale, as well as
technologies likely to be commercially available on a utility scale by the time the current
renewed facility operating licenses for Point Beach expire.

The license renewal GEIS presents an overview of some alternative energy technologies but
does not conclude which alternatives are most appropriate. Because alternative energy
technologies continually evolve in capability and cost, and because regulatory structures
change to either promote or impede the development of particular technologies, the analyses in
this chapter rely on a variety of sources of information to determine which alternatives would be
available and commercially viable on a utility scale when the current renewed facility operating
licenses expire. NextEra’'s ER provides a discussion of replacement power alternatives. In
addition, the NRC staff’'s analyses also consider updated information from the following sources:

e U.S. Department of Energy’s (DOE), U.S. EnergyInformation Administration (EIA)
e other offices within the DOE

e U.S. Environmental Protection Agency

e industry sources and publications

In total, the NRC staff considered 16 replacement power alternatives to the proposed action and
eliminated 13, leaving 3 reasonable replacement power alternatives for in-depth evaluation.
Sections 2.3.2.1 through 2.3.2.3 of this SEIS contain the NRC staff’s description of the
alternatives evaluated in depth.

The NRC staff eliminated from in-depth evaluation those alternatives that could not provide the
equivalent of Point Beach'’s current generating capacity, as those alternatives would not be able
to satisfy the objective of replacing Point Beach’s power generation. Also, in some cases, the
NRC staff eliminated those alternatives whose costs or benefits could not justify inclusion in the
range of reasonable alternatives. Further, the NRC staff eliminated as unfeasible those
alternatives not likely to be constructed and operational by the time the Point Beach licenses
expire in 2030 (Unit 1), and 2033 (Unit 2). Section 2.4 of this SEIS contains a brief discussion
of each of the 13 eliminated alternatives and provides the basis for each elimination. To ensure
that the alternatives considered in the SEIS are consistent with state or regional energy policies,
the NRC staff reviewed energy-related statutes, regulations, and policies within the Point Beach
region. Accordingly, the NRC staff also eliminated from further consideration any alternative
that would be in conflict with these requirements.

The evaluation of each alternative considers the environmental impacts across the following
impact categories: 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.

The GEIS assigns most site-specific issues (called Category 2 issues) a significance level of
SMALL, MODERATE, or LARGE. For ecological resources subject to the Endangered Species
Act of 1973, as amended (16 U.S.C. 1531 et seq.) (ESA) and the Magnuson—Stevens Fishery
Conservation and Management Act of 1996, as amended (16 U.S.C. 1801 et seq.); and historic
and cultural resources subject to the National Historic Preservation Act of 1966, as amended
(54 U.S.C. 300101 et seq.) (NHPA), the impact significance determination language is specific
to the authorizing legislation. The order in which this SEIS presents the different alternatives
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does not imply increasing or decreasing level of impact; nor does the order imply that an
energy-planning decisionmaker would be more (or less) likely to select any given alternative.

Region of Influence

Point Beach is located on the western shore of Lake Michigan in Manitowoc County, WI,
approximately 15 mi (24 km) north-northeast of Manitowoc, WI. The power station is owned
and operated by NextEra Energy Point Beach, LLC (NextEra). NextEra is a merchant generator
that sells the electricity generated at Point Beach to the Wisconsin Electric Power Company,
whose electric service area extends primarily across eastern Wisconsin (NextEra 2020b,

We Energies 2019). This area constitutes the region of influence (ROI) for the NRC staff’s
analysis of Point Beach replacement power alternatives.

In 2019, electric generators in Wisconsin had a net summer generating capacity of
approximately 17,000 megawatts (MW). This capacity included units fueled by natural gas
(44 percent), coal (36 percent), nuclear power (8 percent), and petroleum (4 percent).
Hydroelectric, biomass, wind, and solar sources comprised the balance of generating capacity
in the State (EIA 2021b).

The electric industry in Wisconsin generated approximately 64,000 gigawatt hours (GWh) of
electricity in 2019. This electrical production was dominated by coal (42 percent), gas

(32 percent), and nuclear power (16 percent). Hydroelectric, wind, biomass, petroleum, and
solar energy sources collectively fueled the remaining 10 percent of this electricity (EIA 2021c).

In the United States, natural gas-fired generation rose from 16 percent of the total electricity
generated in 2000 to 37 percent in 2019 (EIA 2013, 2020a). Given known technological and
demographic trends, the EIA predicts that natural gas-fired generation in the United States will
remain relatively constant through 2050, whereas electricity generated from renewable energy
is expected to double from 21 percent of total generation to 42 percent over that period

(EIA 2021a). However, fossil fuel and renewable energy levels within the Point Beach ROl may
not follow nationwide forecasts, and uncertainties in U.S. energy policies and the energy market
could affect forecasts. In particular, the implementation of policies aimed at reducing
greenhouse gas emissions could have a direct effect on fossil fuel-based generation
technologies (Power 2018). In 2013, Wisconsin utilities met the State’s renewable portfolio
standard target of 10 percent renewable energy production. Wisconsin's renewable energy
goals call for all new installed generating capacity to be powered by renewable energy
resources to the extent that it is cost effective and technically feasible. Also, in 2019, the
governor signed an executive order that set a goal that electricity consumed in the State be

100 percent carbon-free by 2050 (EIA 2021h).

The remainder of this section describes in depth the following three reasonable replacement
power alternatives to Point Beach subsequent license renewal:

e anew nuclear (small modular reactor (SMR)) alternative (Section 2.3.2.1)
e a natural gas combined-cycle alternative (Section 2.3.2.2)

e acombination alternative of new nuclear (SMR) power, solar power, and onshore wind
power (Section 2.3.2.3)

Table 2-1 below summarizes key design characteristics of these alternative replacement power
technologies.



1 Table 21 Overview of Replacement Power Alternatives Considered In-Depth
Combination (Small Modular
. New Nuclear (Small Natural Gas
Alternative Modular Reactor) Combined-Cycle ‘I’?vei::ggor, Solar, and Onshore
Summary Three units for a total of Three units for a total of 800 MWe from small modular
approximately 1,200 MWe approximately 1,200 MWe reactor generation, 200 MWe
from solar, and 200 MWe from
onshore wind.
Location  On available land within On available land within The small modular reactor portion
the Point Beach site. the Point Beach site. would be located on available
Would use Point Beach’s  Would use Point Beach’s  land within the Point Beach site
existing transmission lines existing transmission lines (NextEra 2020b). In general, the
and some existing and some existing solar and wind portions would be
infrastructure infrastructure located at multiple sites
(NextEra 2020b) (NextEra 2020b) distributed across the ROI, offsite
of Point Beach. A small amount
of the solar portion would be
located within the Point Beach
site (NextEra 2020b).
Cooling Closed-cycle with Closed-cycle with The small modular reactor portion
System mechanical draft cooling mechanical draft cooling would be closed-cycle with
towers. Cooling water towers. Cooling water mechanical draft cooling towers.
withdrawal—40 mgd; withdrawal—8.4 mgd; Cooling water withdrawal—
Consumptive water use— Consumptive water use—  26.5 mgd; Consumptive water
28 mgd (NRC 2018a) 6.5 mgd (NETL 2013) use—18 mgd (NRC 2018a).
No cooling system would be
required for the solar and wind
portions.
Land Approximately Approximately 60 ac The small modular reactor portion
Required 110 ac (45 ha) for plant (24 ha) for plant facilities,  would require approximately
facilities (NuScale 2021a) with up to an additional 72 ac (29 ha) (NuScale 2021a).
120 acres (49 ha) for right- The solar portion would
of-way to access existing  collectively require approximately
gas pipelines. No new gas 3,200 ac (1,300 ha)
wells would be needed to  (NRC 2013a). The onshore wind
support the facility portion would collectively require
(NextEra 2020b) approximately 31,000 ac
(12,000 ha) (NREL 2009;
WAPA and FWS 2015).
Workforce Peak construction— 950 workers during peak ~ The small modular reactor, solar,

1,650 workers

Operations—750 workers
(NRC 2018a)

construction and
120 workers during
operations (NRC 2016)

and onshore wind portions would
collectively require approximately
1,700 workers during peak
construction and 540 workers
during operations (BLM 2019;
NRC 2018a; DOE 2011b;

Tegen 2016).

Key: ac = acres, ha = hectares, mgd = million gallons per day, MWe = megawatts electric, ROl=region of influence
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2.3.2.1 New Nuclear (Small Modular Reactor) Alternative

The NRC staff considers the construction of a new nuclear plant to be a reasonable alternative
to Point Beach’s subsequent license renewal. Nuclear generation currently accounts for
approximately 16 percent of the electricity produced in Wisconsin (EIA 2021c). Other than Point
Beach, no other nuclear power plants currently operate within the ROIl. The Kewaunee Power
Station, located approximately 5 mi (8 km) to the north, shut down in 2013 and is undergoing
decommissioning (NRC 2020d).

For the new nuclear alternative, the NRC staff considered the installation of multiple small
modular reactors (SMRs). SMRs, in general, are light-water reactors that use water for cooling
and enriched uranium for fuel in the same manner as conventional, large light-water reactors
currently operating in the United States. SMR modules typically generate 300 megawatts
electric (MWe) or less, compared to today’s larger designs that can generate 1,000 MWe or
more per reactor. However, their smaller size means that several SMRs can be bundled
together in a single containment. Their smaller size also means greater siting flexibility,
because they can fit in locations not large enough to accommodate a conventional nuclear
reactor (NRC 2020d; DOE 2020). SMR design features can include below-grade containment
and inherent safe-shutdown features, longer station blackout coping time without external
intervention, and core and spent fuel pool cooling without the need for active heat removal.

SMR power generating facilities are also designed to be deployed in an incremental fashion to
meet the power generation needs of a service area, in which generating capacity can be added
in increments to match load growth projections (NRC 2018a).

The NRC received the first design certification application for an SMR in December 2016
(NRC 2020e). Following NRC certification, this design could potentially achieve operation on a
commercial scale by 2027 (NuScale 2021b). Therefore, SMRs could be constructed and
operational by the time the Point Beach licenses expire in 2030 and 2033.

For this subsequent license renewal analysis, the NRC staff assumed that an SMR facility would
replace Point Beach. Although SMR modules typically generate 300 MWe or less, for this
analysis the NRC staff assumed the use of a slightly larger (400 MWe) module based upon an
established generic SMR plant design and representative construction and operating
parameters derived from several commercial designs (NRC 2018a). To account for replacing
the full amount of Point Beach'’s generating capacity, the NRC staff assumed that the SMR
facility would be comprised of three, 400 MWe reactor modules with a total net generating
capacity of approximately 1,200 MWe.

As indicated in NextEra’s ER, more than 200 acres (81 ha) of open land are available within the
Point Beach property to accommodate the SMR facility footprint. This open land is comprised of
two separate parcels located north and south of the existing Point Beach power block: a
60-acre (24-ha) open area to the north and a 146-acre (59-ha) area to the south that includes
an existing parking area, training building, firing range, and the Point Beach Energy Center.
(NextEra 2020b, 2021). The SMR facilities are estimated to require approximately 110 ac

(45 ha) of this land (NuScale 2021a). To support the plant’s cooling needs, the SMR facility
would use a closed-cycle cooling system with mechanical draft cooling towers. This cooling
system would withdraw approximately 40 million gallons per day (mgd) (150,000 cubic meters
per day (m3/d)) of water and consume approximately 28 mgd (105,000 m?®/d) of water. Onsite
visible structures could include cooling towers and buildings within the power block

(NRC 2018a). Although some infrastructure upgrades may be required, it is assumed that the
existing transmission line infrastructure would be sufficient to support the SMR alternative
(NextEra 2020b).
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2.3.2.2 Natural Gas Combined-Cycle Alternative

As discussed earlier, natural gas represents approximately 44 percent of the installed
generation capacity and 32 percent of the electrical power generated in Wisconsin (EIA 2021b,
EIA 2021c). The NRC staff considers the construction of a natural gas combined-cycle power
plant to be a reasonable alternative to Point Beach subsequent license renewal because natural
gas is a feasible, commercially available option for providing baseload electrical generating
capacity beyond the expiration of Point Beach’s current licenses.

Baseload natural gas combined-cycle power plants (abbreviated in this section as natural gas
plants) have proven their reliability and can have capacity factors as high as 87 percent

(EIA 2015b). In a natural gas combined-cycle system, electricity is generated using a gas
turbine that burns natural gas. A steam turbine uses the heat from gas turbine exhaust through
a heat recovery steam generator to produce additional electricity. This two-cycle process has a
high rate of efficiency because the natural gas combined-cycle system captures the exhaust
heat that otherwise would be lost and reuses it. Similar to other fossil fuel burning plants,
natural gas power plants are a source of greenhouse gases, including carbon dioxide (CO.)
(NRC 2013a).

For the natural gas alternative, the NRC staff assumes that three, approximately 460 MWe
natural gas units would be constructed and operated using an 87 percent capacity factor to
collectively replace Point Beach’s approximate generating capacity of 1,200 MWe. Each unit
configuration would consist of two combustion turbine generators, two heat recovery steam
generators, and one steam turbine generator with mechanical draft cooling towers for heat
rejection. The NRC staff assumes that the natural gas power plant will incorporate a selective
catalytic reduction system to minimize the plant’s nitrogen oxide emissions. Natural gas would
be extracted from the ground through wells, treated to remove impurities, and then blended to
meet pipeline gas standards before being piped through the State’s pipeline system to the Point
Beach site. The natural gas alternative would produce waste, primarily in the form of spent
catalysts used for control of nitrogen oxide emissions.

NextEra indicated that the gas plant would be located at Point Beach in the same area
considered for the new nuclear (small modular reactor) alternative (i.e., within the more than
200 acres (81 ha) of open land located north and south of the existing Point Beach power block)
(NextEra 2020b). Approximately 60 acres (24 ha) would be used to construct and operate the
natural gas plant. The natural gas plant would also require up to an additional 120 acres

(49 ha) for right-of-way to connect with existing natural gas supply lines located approximately

1 mi (1.6 km) south in Two Rivers, WI. No new gas wells would be needed to support the
facility. Although some infrastructure upgrades may be required in association with the natural
gas alternative, it is assumed that the existing transmission line infrastructure at the selected
location would be adequate to support the alternative (NextEra 2020b).

The NRC staff assumes that the natural gas combined-cycle plant would use a closed-cycle
cooling system with mechanical draft cooling towers. To support the plant’s cooling needs, this
cooling system would withdraw approximately 8.4 mgd (32,000 m?®/d) of water and consume
6.5 mgd (24,000 m3/d) of water (NETL 2013). Onsite visible structures could include cooling
towers, exhaust stacks, intake and discharge structures, transmission lines, natural gas
pipelines, and an electrical switchyard.

2.3.2.3 Combination (Small Modular Reactor, Solar, and Onshore Wind) Alternative

This alternative considers a combination of replacement power generation technologies as a
reasonable alternative to Point Beach subsequent license renewal. For this evaluation, the
NRC staff assumes that (1) small modular reactors would supply 800 MWe, (2) solar
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photovoltaic facilities would supply 200 MWe, and (3) onshore wind facilities would supply
200 MWe.

Small Modular Reactor Portion of Combination Alternative

The SMR portion of the combination alternative would entail construction and operation of a
two-unit, 800 MWe plant located at Point Beach. The plant would be similar in function and
appearance to the larger SMR plant described in Section 2.3.2.1 for the new nuclear-only
alternative. Although some infrastructure upgrades may be required at Point Beach in
association with the SMR portion of the combination alternative, the NRC staff assumes that the
existing transmission line infrastructure would be adequate to support this alternative. Like the
new nuclear-only plant described in Section 2.3.2.1, the SMR portion of the combination
alternative would be located within the more than 200-acre (81-ha) area north and south of the
existing Point Beach facilities (NextEra 2020b). However, the smaller two-unit SMR plant
supporting the combination alternative would require correspondingly less land (a total of
approximately 72 acres (29 ha)) (NuScale 2021a).

To support the plant’s cooling needs, the SMR plant would use a closed-cycle cooling system
with mechanical draft cooling towers. This system would withdraw approximately 26.5 mgd
(100,000 m3/d) of water and consume approximately 18 mgd (70,000 m3/d) of that amount
(NRC 2018a). Similar to the SMR-only alternative discussed in Section 2.3.2.1, onsite visible
structures would include cooling towers and buildings within the power block (NRC 2018a).

Solar Portion of Combination Alternative

Solar photovoltaic energy facilities located in the ROl would generate the solar portion of the
combination alternative. For this analysis, the NRC staff assumes that four approximately

125 MWe standalone, utility scale solar facilities would be constructed and operated to provide
a total gross generating capacity of 500 MWe. Each of these facilities would be paired with a
125 MW/500 MWh battery energy storage system. In general, this new solar and battery
storage capacity would be located offsite of Point Beach at locations within the ROI. However,
a relatively small amount of the solar portion (25 MW) would be located in the northern-most
part of the Point Beach property on approximately 220 acres (89 ha)(NextEra 2020b, 2021).
This area would be separate from the area identified for siting the SMR portion of the
combination alternative. Combining an assumed 25 percent solar photovoltaic capacity factor
(EIA 2021d) with the energy dispatch capabilities of the associated battery systems, the solar
units would collectively have a net generating capacity of approximately 200 MWe.

Nationwide, growth in utility scale solar photovoltaic facilities (greater than 1 MW) has resulted
in an increase from 145 MW of installed capacity in 2009 to over 35,000 MW of installed
capacity in 2019 (EIA 2021e).

Solar photovoltaic resources across Wisconsin can range up to 4.25 kilowatt hours per square
meter per day (kWh/m?/day) (NREL 2018). The feasibility of solar energy resources serving as
alternative baseload power depends on the location, value, accessibility, and constancy of solar
radiation. Solar photovoltaic power generation uses solar panels to convert solar radiation into
usable electricity. Solar cells are formed into solar panels that can then be linked into
photovoltaic arrays to generate electricity. The electricity generated can be stored, used
directly, fed into a large electricity grid, or combined with other electricity generators as a hybrid
plant. Solar photovoltaic cells can generate electricity whenever there is sunlight, regardless of
whether the sun is directly or indirectly shining on the solar panels. Therefore, solar
photovoltaic technologies do not need to directly face and track the sun. This capability has
allowed solar photovoltaic systems to have broader geographical use than concentrating solar
power (which relies on direct sun) (DOE 2011a).
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Utility-scale solar facilities require large areas of land to be cleared for the solar panels. For
standalone sites, solar photovoltaic facilities may require approximately 6.2 acres (2.5 ha) per
megawatt (NRC 2013a). Therefore, a total of approximately 3,200 acres (1,300 ha) would be
required to construct and operate the four proposed solar power and storage installations
needed under this alternative. Although not all of this land would be cleared of vegetation and
permanently impacted, it represents the land enclosed in the total site boundary of the solar
facility (NREL 2013). Solar photovoltaic systems do not require water for cooling purposes, but
they do require a small amount of water to clean the panels and potable water for the workforce.

Although solar resources in Wisconsin are modest in comparison to solar resources available
elsewhere in the Nation, solar generating systems remain a commercially available option for
providing electrical generating capacity. This is evidenced by the commissioning of new solar
facilities within the ROI, including 250 MW of solar generating capacity recently installed on and
adjacent to the Point Beach property, and plans for installing more than 1,000 MW of additional
generating capacity across Wisconsin by 2025 (NextEra 2020b, WSJ 2020, Alliant 2021).
Accordingly, the NRC staff considers the construction and operation of solar photovoltaic
facilities to be reasonable when combined with other generation sources.

Onshore Wind Portion of Combination Alternative

Land-based wind energy facilities located in the ROI would comprise the wind portion of the
combination alternative. For this analysis, the NRC staff assumes three onshore wind farms
averaging approximately 120 MWe each would be constructed and operated to provide a total
gross generating capacity of 360 MWe. Each of these facilities would be paired with a

120 MW/480 MWh battery energy storage system. The wind energy facilities and battery
storage capacity would be located offsite of Point Beach at locations within the ROI. Combining
an assumed 40 percent onshore wind capacity factor (DOE 2019) with the energy dispatch
capabilities of the associated battery systems, these facilities would collectively have a net
generating capacity of approximately 200 MWe.

The NRC staff assumes that an additional installed capacity of 360 MWe can be reasonably
attained in the ROI by the time the Point Beach licenses expire in 2030 and 2033. As is the
case with other renewable energy sources, the feasibility of wind resources serving as
alternative baseload power is dependent on the location (relative to expected load centers),
value, accessibility, and constancy of the resource. Wind energy must be converted to
electricity at or near the point where it is extracted, and there are limited energy storage
opportunities available to overcome the intermittency and variability of wind resources. Wind
resources in Wisconsin have speeds of 15.7 miles per hour (7.0 meters per second) and higher
and are considered suitable for most utility-scale applications (DOE 2021a).

The average nameplate capacity of newly installed wind turbines in the United States, in 2018,
was 2.4 MW (DOE 2019). Assuming the use of 2.4-MW turbines, a total of approximately

150 wind turbines would be required to provide the required installed capacity. Construction
and operation of these turbines, associated access roads, and power collection and
transmission systems would result in approximately 610 acres (250 ha) of temporary
disturbance and 310 acres (125 ha) of permanent disturbance. Because wind turbines require
ample spacing between one another to avoid interturbine air turbulence, the total land
requirement of utility-scale wind farms is significantly larger than the disturbed land. Under this
alternative, approximately 31,000 acres (12,000 ha) would be required for an installed capacity
of 360 MWe (NREL 2009; WAPA and FWS 2015).

Wind energy'’s intermittency affects its viability and value as a baseload power source.
However, the variability of wind-generated electricity can be tempered if the proposed wind
farms were located at a large distance from one another and were operated as interconnected

2-23



(¢)] A WN -

—
O OWoo~N®

11
12
13

14

15
16
17
18
19

20
21
22
23
24
25

26
27
28
29
30

31
32
33
34
35
36

37
38
39
40

41

42
43

wind farms, an aggregate controlled from a central point. Distance between wind farms helps to
ensure that multiple wind farms do not simultaneously experience the same weather conditions,
and that power will likely be produced at some of the wind farms at any given time (Archer and
Jacobson 2007).

2.4 Alternatives Considered but Eliminated

The NRC staff originally considered 16 replacement power alternatives to Point Beach’s
subsequent license renewal but ultimately eliminated 13 of these from detailed study. The NRC
staff eliminated these 13 alternatives because of technical reasons, resource availability
limitations, or commercial or regulatory limitations. Because many of these limitations will likely
still exist when the current Point Beach licenses expire in 2030 (Unit 1), and 2033 (Unit 2), the
NRC staff does not expect that these 13 alternatives will be reasonably available when needed
to replace Point Beach’s generating capacity. This section describes the 13 eliminated
alternatives as well as the reasons why the NRC staff eliminated each alternative.

2.4.1 Solar Power

Solar power, including solar photovoltaic and concentrating solar power technologies, generates
power from sunlight. Solar photovoltaic systems 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 ultimately produce electricity (NREL undated).

Solar generators are considered an intermittent resource because their availability depends on
ambient exposure to the sun, also known as solar insolation. Insolation rates of solar
photovoltaic resources in Wisconsin are modest and range up to 4.25 kWh/m?/day

(NREL 2018). With less than 300 MW of utility scale capacity installed across Wisconsin as
of 2021, solar photovoltaic power represents a small but increasing contribution to the State’s
electrical power generation (EIA 2021h).

To be considered a viable alternative, a solar alternative must replace the amount of electricity
that Point Beach currently provides. Assuming a capacity factor of 25 percent (EIA 2021d),
approximately 3,000 to 4,800 MWe of additional solar energy capacity would need to be
installed in the ROI to replace the electricity that Point Beach provides, depending on whether
this new capacity is paired with battery energy storage systems.

Accordingly, key design characteristics associated with the solar portion of the combination
alternative presented in Table 2-1 and Section 2.3.2.3 of this SEIS could be scaled to suggest
the relative impacts of using solar as a standalone technology to replace the generating
capacity of Point Beach. Utility-scale solar facilities require large areas of land to be cleared for
the solar panels. A solar only alternative is likely to require 18,000 to 30,000 acres (7,300 to
12,000 ha) of land within the ROI.

Considering the above factors, the NRC staff concludes that solar power energy facilities alone
do not provide a reasonable alternative to Point Beach’s subsequent license renewal. However,
the NRC staff does consider as reasonable an alternative using solar power in combination with
other power technologies, as described in Section 2.3.2.3 of this SEIS.

2.4.2 Biomass Power

Biomass resources used for biomass-fired power generation include agricultural residues,
animal manure, wood wastes from forestry and industry, residues from food and paper
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industries, municipal green wastes, dedicated energy crop, and methane from landfills

(IEA 2007). Using biomass-fired generation for baseload power depends on the geographic
distribution, available quantities, constancy of supply, and energy content of biomass resources.
For this analysis, the NRC staff assumes that biomass would be combusted for power
generation in the electricity sector.

In 2019, biomass facilities in the ROI had a total installed capacity of approximately 360 MW,
and approximately 2 percent of the total power in the ROI was generated from biomass sources
(EIA 2021b, 2021c).

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

One of the largest new biomass plants in the United States, the 103-MW Gainesville Renewable
Energy Center, opened in Florida in 2013 (EIA 2016). Replacing the generating capacity of
Point Beach using only biomass would require the construction of approximately 12 additional
facilities of this size. However, most biomass-fired generation plants generally only reach
capacities of 50 MW, which means replacing the generating capacity of Point Beach would
require the construction of twice as many new average-sized biomass facilities.

Sufficiently increasing biomass-fired generation capacity by expanding existing biomass units or
constructing new biomass units by the time Point Beach'’s licenses expire in 2030 and 2033 is
unlikely. For these reasons, the NRC staff does not consider biomass-fired generation to be a
reasonable alternative to Point Beach subsequent license renewal.

2.4.3 Wind Power

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 750 MW of this wind
energy capacity has been installed across Wisconsin (DOE 2021a). However, Wisconsin’s
potential capacity for onshore wind is estimated to be more than 100,000 MW, with some of the
State’s best onshore wind energy resources located along ridges in eastern Wisconsin (EIA
2021h; NextEra 2020b). To be considered a reasonable replacement power alternative to Point
Beach’s subsequent license renewal, the wind power alternative must replace the amount of
electricity that Point Beach provides. Assuming a capacity factor of 40 percent for onshore
facilities (NREL 2020), approximately 2,200 to 3,000 MWe of additional onshore wind energy
capacity would need to be installed in the ROI to replace the electricity that Point Beach
provides, depending on whether this new capacity is paired with battery energy storage
systems.

Accordingly, key design characteristics associated with the wind portion of the combination
alternative presented in Table 2-1 and Section 2.3.2.3 of this SEIS could be scaled to suggest
the relative impacts of using wind as a standalone technology to replace the generating capacity
of Point Beach. Utility-scale wind facilities require large areas of land, and a wind-only
alternative is likely to require 187,000 to 255,000 acres (76,000 to 103,000 ha) of land within

the ROI.

Increasing attention has also been focused recently on developing offshore wind resources. In
2016, a 30 MW project off the coast of Rhode Island became the first operating offshore wind
farm in the United States (Energy Daily 2016). A 21-MW offshore wind demonstration project
located in Lake Erie off the coast of Ohio is scheduled to begin construction and become
operational in 2022. However, no utility scale offshore wind farms are currently in operation in
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the Great Lakes, in part due to the challenges associated with designing installations to
withstand the force of freshwater ice flows (NextEra 2020b). Given the amount of wind capacity
necessary to replace Point Beach, the intermittency of the resource, and the status of wind
development in the ROI, the NRC staff finds a wind-only alternative—either land-based,
offshore, or some combination of the two—to be an unreasonable alternative to Point Beach’s
subsequent license renewal. However, the NRC staff does consider as reasonable an
alternative using onshore wind power in combination with other power technologies, as
described in Section 2.3.2.3 of this SEIS.

2.4.4 Demand-Side Management

Demand-side management (DSM) refers to energy conservation and efficiency programs that
do not require the addition of new generating capacity. Demand-side management programs
can include reducing energy demand through consumer behavioral changes or through altering
the characteristics of the electrical load. These programs can be initiated by a utility,
transmission operators, the State, or other load serving entities. In general, residential
electricity consumers have been responsible for the majority of peak load reductions, and
participation in most demand-side management programs is voluntary (NRC 2013a).

Therefore, the mere existence of a DSM program does not guarantee that reductions in
electricity demand will occur. The GEIS concludes that, although the energy conservation or
energy efficiency potential in the United States is substantial, the NRC staff is aware of no
cases in which an energy efficiency or conservation program alone has been implemented
expressly to replace or offset a large baseload generation station (NRC 2013a).

However, because NextEra is a merchant generator and does not have a retail customer base
in Wisconsin, it does not have a DSM program in Wisconsin or the ability to implement such a
program in Wisconsin (NextEra 2020b). Therefore, the NRC staff does not consider
demand-side management programs to be a reasonable alternative to Point Beach subsequent
license renewal.

2.4.5 Hydroelectric Power

Currently, approximately 2,000 hydroelectric facilities operate in the United States.
Hydroelectric technology captures flowing water and directs it to a turbine and generator to
produce electricity (NRC 2013a). There are three variants of hydroelectric power: (1) run of the
river (diversion) facilities that redirect the natural flow of a river, stream, or canal through a
hydroelectric facility, (2) store and release facilities that block the flow of the river by using dams
that cause water to accumulate in an upstream reservoir, and (3) pumped storage facilities that
use electricity from other power sources to pump water to higher elevations during off peak load
periods to be released during peak load periods through the turbines to generate additional
electricity (EIA 2020b, 2021c).

A 1997 comprehensive survey of hydropower resources identified Wisconsin as having 153 MW
of potential new hydroelectric capacity when adjusted for environmental, legal, and institutional
constraints (Conner et al. 1998). These constraints could include: (1) scenic, cultural,
historical, and geological values; (2) Federal and state land use; and (3) legal protection issues,
such as wild and scenic rivers legislation and threatened or endangered fish and wildlife
legislative protection. In a separate assessment of nonpowered dams (dams that do not
produce electricity), the Department of Energy (DOE) concluded that hydropower resources in
the ROI could potentially generate 245 MW of electricity (ORNL 2012). These nonpowered
dams serve various purposes, such as providing water supply to inland navigation. Although
the EIA projects that hydropower will remain a leading source of renewable power generation in
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the United States through 2040, there is little expected growth in large-scale hydropower
capacity (EIA 2013). The potential for future construction of large hydropower facilities has
diminished because of increased public concerns over flooding, habitat alteration and loss, and
destruction of natural river courses (NRC 2013a).

Given the projected lack of growth in hydroelectric power production, the competing demands
for water resources, and the expected public opposition to the environmental impacts that would
result from the construction of large hydroelectric facilities, the NRC staff concludes that the
expansion of hydroelectric power is not a reasonable alternative to Point Beach subsequent
license renewal.

2.4.6 Geothermal Power

Geothermal technologies extract the heat contained in geologic formations to produce steam to
drive a conventional steam turbine generator. Facilities producing electricity from geothermal
energy have demonstrated capacity factors of 95 percent or greater, making geothermal energy
a potential source of baseload electric power. However, the feasibility of geothermal power
generation to provide baseload power depends on the regional quality and accessibility of
geothermal resources. Utility scale geothermal energy generation requires geothermal
reservoirs with a temperature above 200 °F (93 °C). Known utility-scale geothermal resources
are concentrated in the Western United States, specifically Alaska, Arizona, California,
Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and
Wyoming. In general, most assessments of geothermal resources have been concentrated on
these Western States (DOE 2013b; USGS 2008). No utility-scale development of geothermal
resources occurs within the ROI (NREL 2016). Given the low resource potential in the ROI, the
NRC staff does not consider geothermal power to be a reasonable alternative to Point Beach
subsequent license renewal.

2.4.7 Wave and Ocean Energy

Waves, currents, and tides are often predictable and reliable, making them attractive candidates
for potential renewable energy generation. Four major technologies may be suitable to harness
wave energy: (1) terminator devices that range from 500 kilowatts to 2 MW, (2) attenuators,

(3) point absorbers, and (4) overtopping devices (BOEM undated). Point absorbers and
attenuators use floating buoys to convert wave motion into mechanical energy, driving a
generator to produce electricity. Overtopping devices trap a portion of a wave at a higher
elevation than the sea surface; waves then enter a tube and compress air that is used to drive a
generator that produces electricity (NRC 2013a). Some of these technologies are undergoing
demonstration testing at commercial scales, but none are currently used to provide baseload
power (BOEM undated). In the United States, there are currently several such projects that are
licensed or seeking permits, the largest of which is 20 MW (NextEra 2020Db).

The Great Lakes do not experience large tides, and energy output for wave technologies in the
region is limited. The Electric Power Research Institute (EPRI) published an analysis of ocean
wave energy resources in the United States, but it did not include the Great Lakes (EPRI 2011).
Although additional studies suggest that the Great Lakes may hold potential wave energy
applications (Sogut et al. 2018), the NRC staff has identified no major studies that address the
likely use of wave energy in the Great Lakes on a commercial scale by the time Point Beach'’s
licenses expire in 2030 and 2033. Consequently, the NRC staff concludes that wave and ocean
energy technologies are not feasible alternatives to Point Beach subsequent license renewal.
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2.4.8 Municipal Solid Waste-Fired Power

Energy recovery from municipal solid waste converts nonrecyclable waste materials into usable
heat, electricity, or fuel through combustion. The three types of combustion technologies
include mass burning, modular systems, and refuse derived fuel systems. Mass burning is the
method used most frequently in the United States. The heat released from combustion is used
to convert water to steam, which is used to drive a turbine generator to produce electricity. Ash
is collected and taken to a landfill, and particulates are captured through a filtering system
(EPA 2020d).

Currently, 75 waste-to-energy plants are in operation in 21 states, processing approximately
29 million tons of waste per year. These waste-to-energy plants have an aggregate capacity of
2,725 MWe (Michaels and Krishnan 2019). Although some plants have expanded to handle
additional waste and to produce more energy, only one new plant has been built in the United
States since 1995 (Power 2019). Because the average waste-to-energy plant produces about
50 MWe, approximately 24 average-sized waste-to-energy plants would be necessary to
provide the same level of output as Point Beach.

The decision to burn municipal waste to generate energy is usually driven by the need for an
alternative to landfills rather than a need for energy, and additional stable supplies of municipal
solid waste would be needed to support 24 new facilities in the ROIl. Based on these
considerations, the NRC staff does not consider municipal solid waste combustion to be a
reasonable alternative to Point Beach subsequent license renewal.

2.4.9 Petroleum-Fired Power

Petroleum-fired electricity generation accounted for less than 1 percent of Wisconsin’s total
electricity generation in 2019 (EIA 2021c). The variable costs and environmental impacts of
petroleum-fired generation tend to be greater than those of natural gas-fired generation. The
historically higher cost of oil has also resulted in a steady decline in its use for electricity
generation, and the EIA forecasts no growth in capacity using petroleum-fired power plants
through 2040 (EIA 2013, 2015a). Therefore, the NRC staff does not consider petroleum-fired
generation to be a reasonable alternative to Point Beach subsequent license renewal.

2.4.10 Coal-Fired Power

Although coal has historically been the largest source of electricity in the United States, both
natural gas generation and nuclear energy generation surpassed coal generation at the national
level in 2020. Coal-fired electricity generation in the United States has continued to decrease
as coal-fired generating units have been retired or converted to use other fuels and as the
remaining coal-fired generating units have been used less often (EIA 2021g). Wisconsin mirrors
this trend, with coal-fired power plants providing 39 percent of Wisconsin's electricity generation
in 2020, down from a high of 82 percent in 1997 (EIA 2021i)

Baseload coal units have proven their reliability and can routinely sustain capacity factors as
high as 85 percent. Among the technologies available, pulverized coal boilers producing
supercritical steam (supercritical pulverized coal boilers) have become increasingly common at
newer coal-fired plants given their generally high thermal efficiencies and overall reliability.

Supercritical pulverized coal facilities are more expensive than subcritical coal-fired plants to
construct, but they consume less fuel per unit output, reducing environmental impacts.
Integrated gasification combined-cycle is another technology that generates electricity from
coal. It combines modern coal gasification technology with both gas turbine and steam turbine
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power generation. The technology is cleaner than conventional pulverized coal plants because
some of the major pollutants are removed from the gas stream before combustion. Although
several smaller, integrated gasification combined-cycle power plants have been in operation
since the mid-1990s, more recent large-scale projects using this technology have experienced a
number of setbacks and opposition that have hindered the technology from being fully
integrated into the energy market.

Wisconsin utilities have shuttered 12 coal generators in the last 5 years with a combined
capacity of 2,300 MW, and this trend is expected to continue. In November 2020, We Energies
Group (parent company of Wisconsin Electric Power Company) also announced plans to retire
an additional 1,800 MW of coal-fired generation and replace it with cleaner energy technologies
(WSJ 2020). Based on these considerations, the NRC staff concludes that coal-fired
technologies are not a reasonable alternative to Point Beach subsequent license renewal.

2.4.11 Fuel Cells

Fuel cells oxidize fuels without combustion and, therefore, without the environmental side
effects of combustion. Fuel cells use a fuel (e.g., hydrogen) and oxygen to create electricity
through an electrochemical process. The only byproducts are heat, water, and carbon dioxide
(depending on the hydrogen fuel type) (DOE 2013a). Hydrogen fuel can come from a variety of
hydrocarbon resources. Natural gas is a typical hydrogen source. As of October 2020, the
United States had only 250 MW of fuel cell generation capacity (EIA 2021h).

Currently, fuel cells are not economically or technologically competitive with other alternatives
for electricity generation. The EIA estimates that fuel cells may cost $6,866 per installed
kilowatt (total overnight capital costs in 2020 dollars), which is high compared to other
alternative technologies analyzed in this section (EIA 2021f). In June 2021, the DOE launched
an initiative to reduce the cost of hydrogen production to spur fuel cell and energy storage
development over the next decade (DOE 2021b). However, it is unclear to what degree this
initiative will lead to increased future development and deployment of fuel cell technologies.

More importantly, fuel cell units used for power production are likely to be small (approximately
10 MW). The world’s largest industrial hydrogen fuel cell power plant is a 50 MWe plant that
came online in South Korea in 2020 (Power 2020). Using fuel cells to replace the power that
Point Beach provides would require the construction of approximately 120 average-sized units
and modifications to the existing transmission system. Given the relatively immature status,
limited deployment, and high cost of fuel cell technology, the NRC staff does not consider fuel
cells to be a reasonable alternative to Point Beach subsequent license renewal.

2.4.12 Purchased Power

It is possible that replacement power may be purchased and imported from outside the Point
Beach ROI. Although purchased power would likely have little or no measurable environmental
impact in the immediate vicinity of Point Beach, impacts could occur where the power is
generated or anywhere along the transmission route, depending on the generation technologies
used to supply the purchased power (NRC 2013a). As discussed in NextEra’s ER, purchasing
power from non-utility generators such as Point Beach may be a reasonable short-term
alternative for utilities such as Wisconsin Electric Power Company to meet demand. However,
to replace this scale of generation on a long-term basis is subject to uncertainties and would
likely require the development of new generation facilities (NextEra 2020b).

Purchased power is generally economically adverse because, historically, the cost of generating
power has been less than the cost of purchasing the same amount of power from a third-party
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supplier (NRC 2013a). Power purchase agreements also carry the inherent risk that the
supplying plant will not deliver the contracted power.

Based on these considerations, the NRC staff concludes that purchased power does not
provide a reasonable alternative to Point Beach subsequent license renewal.

2.4.13 Delayed Retirement of Other Generating Facilities

Retiring a power plant ends its ability to supply electricity. Delaying the retirement of a power
plant enables it to continue supplying electricity. A delayed retirement alternative would delay
the retirement of generating facilities (other than Point Beach) within or near the ROI.

Power plants retire for several reasons. Because generators are required to adhere to
additional regulations that will require significant reductions in plant emissions, some power
plant owners may opt for early retirement of older units (which often generate more pollutants
and are less efficient) rather than incur the cost for compliance. Additional retirements may be
driven by low competing commodity prices (such as low natural gas prices), slow growth in
electricity demand, and the requirements of the EPA’s Mercury and Air Toxics Standards

(EIA 2015a; EPA 2021b).

Because NextEra does not operate any other units within the ROI that it could delay retiring or
reactivate to replace the generation of Point Beach, another generation company would need to
agree to delay retiring or reactivate a plant (NextEra 2020b). As discussed earlier, Wisconsin
utilities continue to retire large amounts of coal-fueled generation to replace them with cleaner
energy technologies (WSJ 2020). Because of these conditions, the NRC staff concludes that
delayed retirement does not provide a reasonable alternative to Point Beach subsequent license
renewal.

2.5 Comparison of Alternatives

In this chapter, the NRC staff considered in depth one alternative to Point Beach subsequent
license renewal that does not replace the plant’s energy generation (i.e., the no-action
alternative) and three alternatives to Point Beach subsequent license renewal that may
reasonably replace the plant’s energy generation. These replacement power alternatives are
(1) new nuclear generation (a small modular reactor facility with three reactor modules), (2) a
new natural gas combined-cycle facility, and (3) a combination of a small modular reactor
facility, solar photovoltaic generation with battery storage, and onshore wind generation with
battery storage. Chapter 3 in this SEIS describes and assesses the environmental impacts of
the proposed action and the alternatives. Table 2-2 below summarizes the environmental
impacts of Point Beach subsequent license renewal, the no-action alternative, and the three
reasonable replacement power alternatives to Point Beach subsequent license renewal. The
environmental impacts of the proposed action (issuing Point Beach subsequent renewed facility
operating licenses) would be SMALL for all impact categories.

In comparison, each of the three reasonable replacement power alternatives has environmental
impacts in at least four resource areas that are greater than the environmental impacts of the
proposed action. In addition, the replacement power alternatives would also have the
environmental impacts inherent to new construction projects. If the NRC takes the

no-action alternative and does not issue Point Beach subsequent renewed facility operating
licenses, energy-planning decisionmakers would likely implement one of the three replacement
power alternatives discussed in depth in this chapter. Based on the NRC staff’s review of these
three reasonable replacement power alternatives, the no-action alternative, and the proposed
action, the NRC staff concludes that the proposed action of Point Beach subsequent license
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renewal is the environmentally preferred alternative. Therefore, the NRC staff’s preliminary
recommendation is that the NRC issue the Point Beach subsequent renewed facility operating

licenses.
Table 2-2 Summary of Environmental Impacts of the Proposed Action and
Alternatives
Po".“ SEEE New Nuclear Natural Gas Combmaflon
License . . . Alternative
Impact Area No-Action Alternative Combined-
Renewal . (Small Modular
(Resource) Alternative (Small Modular Cycle
(Proposed Reactor) Alternative Reactor, Solar,
Action) Onshore Wind)
Land Use SMALL SMALL SMALL to SMALL to MODERATE to
MODERATE MODERATE LARGE
Visual Resources SMALL SMALL SMALL TO SMALL to MODERATE to
MODERATE MODERATE LARGE
Air Quality SMALL SMALL SMALL SMALL to SMALL
MODERATE
Noise SMALL SMALL SMALL SMALL to SMALL to
MODERATE MODERATE
Geologic SMALL SMALL SMALL SMALL SMALL to
Environment MODERATE
Surface Water SMALL SMALL SMALL SMALL SMALL to
Resources MODERATE
Groundwater SMALL SMALL SMALL SMALL SMALL
Resources
Terrestrial SMALL SMALL SMALL SMALL to MODERATE to
Resources MODERATE LARGE
Aquatic Resources SMALL SMALL SMALL SMALL SMALL to
MODERATE
Special Status SEE NOTE® SEE SEE NOTE®  SEE NOTE®© SEE NOTE®©
Species & NOTE®)
Habitats
Historic and SEE NOTE@ SEE SEE NOTE® SEE NOTE® SEE NOTE®
Cultural NOTE®)
Resources
Socioeconomics SMALL SMALL to MODERATE to SMALL to MODERATE to
MODERATE LARGE MODERATE LARGE
Transportation SMALL SMALL MODERATE to SMALL to MODERATE to
LARGE MODERATE LARGE
Human Health SMALL®@ SMALL®@ SMALL® SMALL®@ SMALL®@
Environmental SEE NOTE™ SEE NOTE®  SEE NOTE® SEE NOTE® SEE NOTE®
Justice
Waste SMALL® SMALL® SMALL® SMALL SMALL®

Management and
Pollution
Prevention
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Table 2-2 Summary of Environmental Impacts of the Proposed Action and
Alternatives (cont.)
Po“.“ HEEC New Nuclear  Natural Gas Combinafion
License . . . Alternative
Impact Area No-Action Alternative Combined-
Renewal . (Small Modular
(Resource) Alternative (Small Modular Cycle
(Proposed Reactor) Alternative Reactor, Solar,
Action) Onshore Wind)

@ May affect but is not likely to adversely affect northern long-eared bat or piping plover. No effect on essential fish
habitat (EFH).

®) Qverall, the effects on federally listed species, critical habitats, and EFH would likely be smaller under the
no-action alternative than the effects under continued operation but would depend on the specific shutdown
activities as well as the listed species, critical habitats, and designated EFH present when the no-action
alternative is implemented.

©) The effects on federally listed species, critical habitats, and EFH would depend on the proposed alternative site
and plant design and operation, as well as listed species and habitats present when the alternative is
implemented. Therefore, the NRC staff cannot forecast a level of impact for this alternative.

@ Given that no new ground disturbance or modifications and no periodic maintenance dredging or shoreline
stabilization is anticipated during the subsequent license renewal term, and that NextEra has procedures in place
to manage and protect cultural resources, the NRC staff concludes that Point Beach subsequent license renewal
would not adversely affect any known historic properties or historic and cultural resources.

() Land-disturbing activities or dismantlement as a result of facility shutdown are not anticipated as these would be
conducted during decommissioning. However, effects on historic properties or historic and cultural resources
would depend on the specific shutdown activities when the no-action alternative is implemented.

® The impact determination of this alternative would depend on the specific location of the new facility.

@ The chronic effects of electromagnetic fields on human health associated with operating nuclear power and other
electricity generating plants are uncertain.

() Disproportionately high and adverse human health and environmental effects to minority and low-income
populations are not expected. There would be no new or increased human health and environmental effects
beyond what is currently being experienced.

() Not renewing the operating licenses and terminating reactor operations could have a noticeable impact on
socioeconomic conditions in communities near Point Beach, and a reduction in tax revenue resulting from nuclear
plant shutdown could decrease the availability of public services. Minority and low-income populations dependent
on these services could be disproportionately affected. It is unlikely that a replacement power generating facility
would be constructed and allowed to operate in a manner that would result in disproportionately high and adverse
human health and environmental effects on minority and low-income populations. However, this determination
would depend on the location, plant design, and operational characteristics of the alternative. Therefore, it cannot
be determined whether this alternative would result in disproportionately high and adverse human health and
environmental effects to nearby minority and low-income populations.

) NUREG-2157, Generic Environmental Impact Statement for Continued Storage of Spent Nuclear Fuel
(NRC 2014a), discusses the environmental impacts of spent fuel storage for the time frame beyond the licensed
life for reactor operations.
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3 AFFECTED ENVIRONMENT, ENVIRONMENTAL
CONSEQUENCES, AND MITIGATING ACTIONS

3.1 Introduction

In conducting its environmental review of the Point Beach Nuclear Plant, Units 1 and 2

(Point Beach), subsequent license renewal application by NextEra Energy Point Beach, LLC
(NextEra), the staff of the U.S. Nuclear Regulatory Commission (NRC) defines and describes
the environment that could be affected by the proposed action (issuing subsequent renewed
licenses authorizing an additional 20 years of operation). The staff then evaluates the
environmental consequences of the proposed action as well as reasonable alternatives to the
proposed action.

Chapter 2 of this supplemental environmental impact statement (SEIS) describes the

Point Beach facility and its operations, as well as the scope of the agency’s proposed action and
the no-action alternative. Chapter 2, Section 2.3, further describes the NRC staff’s process for
developing a range of reasonable alternatives to the proposed action, including the replacement
power alternatives that the staff selected for detailed analysis in this chapter and the supporting
assumptions and data relied upon. As noted in Chapter 2, Table 2-1, the site location for the
replacement power alternatives would be within the Point Beach site or within NextEra’s service
area. Chapter 2, Table 2-2, summarizes the environmental impacts of the proposed action and
alternatives to the proposed action.

In this chapter, the NRC staff first defines the affected environment as the environment that
currently exists at and around the Point Beach site. Because existing conditions are at least
partially the result of past construction and nuclear power plant operations, this chapter
considers the nature and impacts of past and ongoing actions and evaluates how, together,
these actions have shaped the current environment. This chapter also describes reasonably
foreseeable environmental trends. The effects of ongoing reactor operations at the site have
become well established as environmental conditions have adjusted to the presence of the
facility.? Sections 3.2 through 3.13 describe the affected environment for each resource area,
followed by the staff’s evaluation of the environmental consequences of the proposed action
and alternatives to the proposed action. The NRC staff compares the environmental impacts of
subsequent license renewal with those of the no-action alternative and replacement power
alternatives to determine whether the adverse environmental impacts of subsequent license
renewal are so great that it would be unreasonable to preserve the option of subsequent license
renewal for energy-planning decisionmakers.

The NRC staff's evaluation of environmental consequences includes the following:

e impacts associated with continued operations similar to those that have occurred during
the current license renewal term

e impacts of various alternatives to the proposed action, including a no-action alternative
(not issuing the renewed subsequent licenses) and replacement power alternatives (new
nuclear (small modular reactor (SMR)), natural gas combined-cycle, and a combination
alternative (new nuclear, solar photovoltaic (PV), onshore wind)

2 Where appropriate, the NRC staff has summarized referenced information or incorporated information by reference
into this SEIS. This allows the staff to focus on new and potentially significant information identified since initial
license renewal of Point Beach, Units 1 and 2.
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e impacts from the termination of nuclear power plant operations and decommissioning
after the subsequent license renewal term

e impacts associated with the uranium fuel cycle
e impacts of postulated accidents (design-basis accidents and severe accidents)
e cumulative impacts of the proposed action

e resource commitments associated with the proposed action, including unavoidable
adverse impacts, the relationship between short-term use and long-term productivity,
and irreversible and irretrievable commitment of resources

e new and potentially significant information on environmental issues related to the
impacts of operation during the subsequent license renewal term

As stated in Sections 1.4 and 1.5, this SEIS documents the NRC staff’'s environmental review of
the Point Beach subsequent license renewal application and supplements the information
provided in NUREG-1437, Generic Environmental Impact Statement for License Renewal of
Nuclear Plants (GEIS) (NRC 2013a). The GEIS identifies 78 issues (divided into Category 1
and Category 2 issues) to be evaluated for the proposed action in the license renewal
environmental review process. Section 1.4 of this SEIS explains the criteria for Category 1
issues (generic to all, or a distinct subset of, nuclear power plants) and Category 2 issues
(specific to individual nuclear power plants), as well as the definitions of SMALL, MODERATE,
and LARGE impact significance.

For Category 1 issues, the NRC staff relies on the analysis in the GEIS unless otherwise noted.
Table 3-1 lists the Category 1 (generic) issues that apply to Point Beach during the proposed
subsequent license renewal period. For these issues, the NRC staff did not identify any new
and significant information that would change the conclusions of the GEIS. To identify any new
and significant information, the staff reviewed the applicant’s environmental report (ER)
(NextEra 2020b), conducted a public environmental scoping process, conducted environmental
site audits, and reviewed the sources referenced in this SEIS. Therefore, there are no impacts
related to the issues beyond those discussed in the GEIS (Tables 3-1 and 3-2 below), as cited
in Sections 3.2 through 3.13 below. Section 3.14 describes the staff’s process for evaluating
new and significant information.

Table 3-1 Applicable Category 1 (Generic) Issues for Point Beach

Issue GEIS Section Impact
Land Use

Onsite land use 4211 SMALL
Offsite land use 4211 SMALL
Visual Resources

Aesthetic impacts 4212 SMALL
Air Quality

Air quality impacts (all plants) 4311 SMALL
Air quality effects of transmission lines 4311 SMALL
Noise

Noise impacts 4.31.2 SMALL
Geologic Environment

Geology and soils 441 SMALL




Table 3-1 Applicable Category 1 (Generic) Issues for Point Beach (cont.)

Issue GEIS Section Impact
Surface Water Resources

Surface water use and quality (non-cooling system impacts) 4511 SMALL
Altered current patterns at intake and discharge structures 4511 SMALL
Scouring caused by discharged cooling water 4511 SMALL
Discharge of metals in cooling system effluent 4.51.1 SMALL
Discharge of biocides, sanitary wastes, and minor chemical spills 4511 SMALL
Surface water use conflicts (plants with once-through 4511 SMALL
cooling systems)

Effects of dredging on surface water quality 451.1 SMALL
Temperature effects on sediment transport capacity 4511 SMALL
Groundwater Resources

Groundwater contamination and use (non-cooling system impacts) 3.5.21 SMALL
Groundwater use conflicts (plants that withdraw less than 3.5.21 SMALL
100 gallons per minute [gpm])

Groundwater quality degradation resulting from water withdrawals 3.5.21 SMALL
Terrestrial Resources

Exposure of terrestrial organisms to radionuclides 4611 SMALL
Cooling system impacts on terrestrial resources (plants with 4611 SMALL
once-through cooling systems or cooling ponds)

Bird collisions with plant structures and transmission lines 4.6.1.1 SMALL
Transmission line right-of-way (ROW) management impacts on 46.1.1 SMALL
terrestrial resources

Electromagnetic fields on flora and fauna (plants, agricultural crops, 4.6.1.1 SMALL

honeybees, wildlife, livestock)

Aquatic Resources

Entrainment of phytoplankton and zooplankton (all plants) 4.6.1.2 SMALL
Infrequently reported thermal impacts (all plants) 4.6.1.2 SMALL
Effects of cooling water discharge on dissolved oxygen, gas 46.1.2 SMALL
supersaturation, and eutrophication

Effects of nonradiological contaminants on aquatic organisms 4.6.1.2 SMALL
Exposure of aquatic organisms to radionuclides 4.6.1.2 SMALL
Effects of dredging on aquatic resources 4.6.1.2 SMALL
Effects on aquatic resources (non-cooling system impacts) 4.6.1.2 SMALL
Impacts of transmission line ROW management on aquatic 4.6.1.2 SMALL
resources

Losses from predation, parasitism, and disease among organisms 4.6.1.2 SMALL

exposed to sublethal stresses

Socioeconomics

Employment and income, recreation, and tourism 4811 SMALL
Tax revenues 4.8.1.2 SMALL
Community services and education 4.8.1.3 SMALL
Population and housing 481.4 SMALL
Transportation 4.8.1.5 SMALL
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Table 3-1 Applicable Category 1 (Generic) Issues for Point Beach (cont.)

Issue GEIS Section Impact
Human Health

Radiation exposures to the public 49111 SMALL
Radiation exposures to plant workers 49111 SMALL
Human health impact from chemicals 4911.2 SMALL
Microbiological hazards to plant workers 49113 SMALL
Physical occupational hazards 49415 SMALL
Postulated Accidents

Design-basis accidents 49.1.2 SMALL
Waste Management

Low-level waste storage and disposal 4.11.11 SMALL
Onsite storage of spent nuclear fuel 4.11.1.2 SMALL
Offsite radiological impacts of spent nuclear fuel and high-level 41113 @
waste disposal

Mixed waste storage and disposal 4111.4 SMALL
Nonradioactive waste storage and disposal 41114 SMALL
Uranium Fuel Cycle

Offsite radiological impacts—individual impacts from other than the 41211 SMALL
disposal of spent fuel and high-level waste

Offsite radiological impacts—collective impacts from other than the 41211 ®)
disposal of spent fuel and high-level waste

Nonradiological impacts of the uranium fuel cycle 41211 SMALL
Transportation 41211 SMALL
Termination of Nuclear Power Plant Operations and Decommissioning

Termination of plant operations and decommissioning 4.12.21 SMALL

@ The environmental impact of this issue for the time frame beyond the licensed life for reactor operations is
contained in NUREG-2157 (NRC 2014a).

®) There are no regulatory limits applicable to collective doses to the general public from fuel cycle facilities. The
practice of estimating health effects on the basis of collective doses may not be meaningful. All fuel cycle
facilities are designed and operated to meet the applicable regulatory limits and standards. The Commission
concludes that the collective impacts are acceptable.

The Commission concludes that the impacts would not be sufficiently large to require the National Environmental
Policy Act of 1969 (NEPA) conclusion, for any plant, that the option of extended operation under 10 CFR Part 54
should be eliminated. Accordingly, while the Commission has not assigned a single level of significance for the
collective impacts of the uranium fuel cycle, this issue is considered Category 1.

Source: Table B-1 in Appendix B, Subpart A, to 10 CFR Part 51; NRC 2013a

1  The NRC staff analyzed the Category 2 (site-specific) issues applicable to Point Beach during
2  the proposed subsequent license renewal period and assigned impacts on these issues as
3  shown in Table 3-2.
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Table 3-2

Applicable Category 2 (Site-Specific) Issues for Point Beach

GEIS @)

Issue Section Impact

Groundwater Resources

Radionuclides released to groundwater 4512 SMALL

Terrestrial Resources

Effects on terrestrial resources (non-cooling system 4.6.1.1 SMALL

impacts)

Aquatic Resources

Impingement and entrainment of aquatic organisms 4.6.1.2 SMALL

(plants with once-through cooling systems or

cooling ponds)

Thermal impacts on aquatic resources (plants with 4.6.1.2 SMALL

once-through cooling systems or cooling ponds)

Special Status Species and Habitats

Threatened, endangered, and protected species 4.6.1.3 May affect but is not likely to

and essential fish habitat adversely affect northern long-eared
bat and piping plover

Historic and Cultural Resources

Historic and cultural resources 4.71 Would not adversely affect historic
properties

Human Health

Microbiological hazards to the public (plants with 49111 SMALL

cooling ponds or canals or cooling towers that

discharge to a river)

Chronic effects of electromagnetic fields® 4.9.1.1.1  Uncertain impact

Electric shock hazards 49111 SMALL

Postulated Accidents

Design-basis accidents 49.1.2 SMALL

Severe accidents 49.1.2 See Appendix F of this SEIS

Environmental Justice

Minority and low-income populations 4.101 No disproportionately high and
adverse human health and
environmental effects on minority
and low-income populations
No disproportionately high and
adverse human health impacts would
be expected in special pathway
receptor populations in the region
because of subsistence consumption
of water, local food, fish, and wildlife

Cumulative Impacts

Cumulative impacts 413 Not applicable

@ Impact determinations for Category 2 issues are based on findings described in Sections 3.2 through 3.13 below,

as applicable, for the proposed action.

®) This issue was not designated as Category 1 or 2 and is discussed in Section 3.11.6.2 below.

Source: Table B-1 in Appendix B, Subpart A, to 10 CFR Part 51; NRC 2013a
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3.2 Land Use and Visual Resources

This section describes the land uses and visual resources in the vicinity of the Point Beach site.
Following this description, the NRC staff analyzes the potential impacts on land use and visual
resources from the proposed action and alternatives to the proposed action. Section E3.2 of
NextEra’s ER (NextEra ER 2020b) describes NextEra’s current onsite and offsite land use
conditions as well as visual resources.

3.21 Land Use

As described in Section 2.1.1 of this SEIS, the Point Beach site lies on the shores of

Lake Michigan in east central Wisconsin. The plant lies 29 mi (47 km) southeast of Green

Bay, WI, which is the largest population center in the region; 90 mi (145 km) north-northeast of
Milwaukee, WI; and 200 mi (322 km) southwest of the Canadian border (NextEra 2020b). This
section describes onsite and offsite (within a 6-mi (10-km) radius) land uses in the affected area.
This section also describes the Wisconsin coastal zone, with an emphasis on the statutory and
regulatory provisions that govern its use.

3.2.1.1 Onsite Land Use

According to NextEra (ER 2020b), Point Beach Units 1 and 2 are located in northeastern
Manitowoc County, WI, on the western shore of Lake Michigan, which provides cooling and
auxiliary water for the plant. The nearest towns are Two Creeks, WI, approximately 2 mi

(3.2 km) northwest and Mishicot, WI, approximately 6 mi (9.7 km) west-southwest

(NextEra 2020b). See Figure 3.1-3 (NextEra 2020b: 3-8), which the staff incorporates here by
reference.

The Point Beach site consists of 1,260 acres (ac) (510 hectares (ha)) of gently rolling to flat land
that slopes downward to 2 mi (3.2 km) of frontage on Lake Michigan (NRC 2005a). The Town
of Two Creeks Comprehensive Plan zones the Point Beach site as an exclusive agriculture
district (Manitowoc County 2019). However, Manitowoc County has granted Point Beach a
variance and permit that allows its present industrial use (Manitowoc County 2019).

While NextEra owns all land within the Point Beach site boundary, it maintains five leases
allowing outside entities to use onsite land: four agricultural lease agreements and one solar
lease and easement agreement. The four individual agricultural leases within Point Beach
boundaries total 357 acres (144 ha) or about 28 percent of the Point Beach site

(NextEra 2021a). Point Beach lies in a productive dairy farming and vegetable canning region.
In fact, prime farmlands or prime farmlands if drained cover 94 percent of the Point Beach site—
nearly the entire site outside the plant power block and operations area (NextEra 2020b). The
agricultural leases do not change onsite land use. However, the solar lease and easement
agreement, which has a 30-year term and possible extensions of up to 20 additional years
(PSC 2019a), will change land use in designated areas. This 2019 lease allows for the
development of two, independent solar electric generating facilities partially on Point Beach land
and partially on adjacent and nearby lands.

According to the Multi-Resolution Land Characteristic Consortium’s National Land Cover
Database—2016, over three-quarters of the Point Beach onsite land use is cultivated crops

(60 percent) and pasture/hay (16 percent). The remaining land use/land cover consists of
developed land (11 percent), wetlands and open water (7.2 percent), forest (4.2 percent), and
barren land (2.1 percent) (see Table 3.2-1 in NextEra’s ER (2020b)). However, once both solar
power facilities are completed in late 2021, Point Beach onsite land use will change because an
estimated 215 acres (87 ha), or about 17 percent, of the Point Beach site area will then lie
behind solar array fence lines for up to 50 years (NextEra 2021a). This land will be impacted
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because standalone solar photovoltaic facilities cannot be co-located with other land uses such
as grazing or agriculture.

The first solar facility, Two Creeks Solar Farm, began operating in November 2020, as
Wisconsin'’s first utility-scale solar plant. Madison Gas and Electric and the Wisconsin Public
Service Corp. co-own this 150-megawatt facility. The second, Point Beach Solar Project, is a
100-megawatt facility scheduled to begin operation in October 2021. Together, both solar
projects are expected to change 885—1,235 acres (358—-500 ha) of mostly agricultural lands both
on and around the Point Beach site (NextEra 2020b). See the map of the solar facilities in
Figure 3.103, “PBN Site and 6-mile Radius,” in NextEra’s ER (2020b; 3-8), which the staff
incorporates here by reference.

In general, the plans for both solar facilities use mainly former agricultural lands and are
expected to impact less than 0.1 acre of wetlands total (NextEra 2020b). The Point Beach Solar
Project application states that no wetlands will be permanently impacted although one farmed
wetland may be temporarily impacted (PSC 2019a). Some farmed wetland areas will be behind
the fenced area although these wetland areas will not be disturbed or covered by solar panels
(PSC 2019a). The application also states that tree clearing will be minimized. Under the terms
of the solar lease, NextEra still maintains the legal authority to determine all activities on its
property, but the solar lease holders are responsible for land management including obtaining
permits and establishing programs for adhering to applicable State and Federal regulations.
Construction of the solar facilities on the Point Beach site will change onsite land use. However,
after construction, the solar facility will follow a vegetation management plan seeding a non-
native low turf under and between panel rows (PSC 2019a). Only limited areas such as solar
facility access roads will remain permanently cleared (PSC 2019a). Point Beach Solar states
that it will use best management practices to minimize impacts to soil and potentially improve
soil health over the lease term. Upon decommissioning, the land will be tilled to break new
vegetative growth and enhance topsoil in order to return the land to agricultural use

(PSC 2019a).

3.2.1.2 Coastal Zone

Section 307(c)(3)(A) of the Coastal Zone Management Act of 1972, as amended (CZMA)

(16 U.S.C. 1456(c)(3)(A)) requires that applicants for Federal licenses who conduct activities in
a coastal zone provide a certification to the licensing agency (here, the NRC) that the proposed
activity complies with the enforceable policies of the State’s coastal zone program. The Federal
regulations that implement the CZMA indicate that this requirement is applicable to renewal of
Federal licenses for actions not previously reviewed by the state (15 CFR 930.51(b)(1)).

Point Beach lies on the western shore of Lake Michigan within the Wisconsin coastal zone.
This requires NextEra to provide a CZMA certification for the proposed action of Point Beach
subsequent license renewal. The Wisconsin Coastal Management Program is responsible for
coordinating the State’s review of Federal consistency determinations and certifications with
cooperating agencies and for responding to the appropriate Federal agency or applicant
(WCMP 2007).

In a letter dated November 10, 2020, NextEra submitted a CZMA consistency certification
package to the Wisconsin Coastal Management Program (WCMP) in support of the subsequent
renewal of the Point Beach operating licenses (NextEra 2020b, Appendix F). This letter states,
“[tlhe proposed continued operation of [Point Beach] complies with the policies of the [WCMP]
and will continue to be conducted in a manner consistent with such policies” and provides
supporting information. The NRC has not been notified by the WCMP that the WCMP concurs
with or objects to this NextEra consistency certification. Therefore, the WCMP’s concurrence
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with the certification is presumed and the requirements of the CZMA relevant to the Point Beach
subsequent license renewal are satisfied.

3.2.1.3 Offsite Land Use

This section describes offsite land use within a 6-mi (10-km) radius of the Point Beach site
boundary. This radius includes portions of Manitowoc and Kewaunee counties. Lake Michigan
is the predominant natural feature. According to NextEra (2020b), the largest land use and land
cover categories in the 6-mi (10-km) vicinity are open water (45 percent), cultivated crops

(33 percent), wetlands (9.3 percent), and pasture/hay (7.5 percent). The remaining 5 percent of
land use/land cover categories in the vicinity are grassland, shrub/scrub, forest, barren land,
and developed land.

Manitowoc County is primarily rural and agricultural, with over 86 percent of the county
classified as undeveloped (Manitowoc County 2020). According to a 2017, USDA agricultural
census, approximately 61 percent of the county is proportioned to farmland (NextEra 2020b).
Because of its proximity to the Green Bay and Fox River Valley metro areas, Manitowoc County
anticipates growing residential, commercial, and industrial use over a 20-year planning period.
The county projects it will lose approximately 7,779 acres (3,148 ha) of current agricultural
production, open space, and woodlands to residential, commercial, and industrial uses.
(Manitowoc County 2020). Neighboring Kewaunee County is also rural agricultural with

93 percent of its land use classified as undeveloped and 63 percent as cropland or pasture
(Kewaunee County 2016). Kewaunee projects a trend of consolidating numerous small farms
into fewer, larger farms (Kewaunee County 2016).

Wisconsin State Statue 16.1001(2)(i) requires comprehensive plans to be updated no less than
once every 10 years. In 2020, Manitowoc County issued its Manitowoc County 20-Year
Comprehensive Plan Update (Manitowoc County 2020). In 2019, the Town of Two Creeks
(where Point Beach is located) issued its 2039 comprehensive land use plan (Two

Creeks 2019). In 2016, Kewaunee County issued its 20-year comprehensive plan update
(Kewaunee County 2016). In addition, the Bay Lakes Regional Planning Commission provides
planning and technical assistance to Northeast Wisconsin governments including counties,
cities, towns, villages, and the Oneida Tribe.

Although the surrounding area is primarily rural agricultural, several industrial sites exist in the
6-mi (10-km) vicinity of the Point Beach site. Since 2019, portions of the Point Beach and Two
Creeks solar generation facilities have been in construction or operation on land within and near
to Point Beach site boundaries. Two Creeks Solar Farm began operating in November 2020,
with 500,000 solar panels spread across approximately 800 acres (324 ha) mainly in Manitowoc
County with a small area in Kewaunee County (MGE 2020). The smaller, 100-megawatt Point
Beach Solar Project will occupy approximately 565 acres (229 ha) in Manitowoc County

(PSC 2019a). Together, the two solar projects will change approximately 885-1,235 acres
(358-500 ha) of mostly agricultural lands (NextEra 2020b). However, since the 6-mi radius
contains 29,672 acres (12,008 ha) of agricultural land (NextEra 2020b) and Manitowoc County
contains over 230,000 acres (93,077 ha) of land managed by farming operations

(Manitowoc County 2020), the loss of 1,235 acres will not noticeably impact the rural agricultural
nature of the area.

Another notable industrial site is Kewaunee Power Station, a nuclear power plant located 5 mi
(8 km) north of Point Beach that is currently undergoing decommissioning. Kewaunee operated
from 1973 to 2013. Major decommissioning and dismantling activities are scheduled to begin in
2069 with closure in 2073 (NRC 2021k).
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There are 10 public use lands within the 6-mi (10-km) vicinity of Point Beach with the closest
being Two Creeks Town Park, Two Creeks Park, and Ice Age National Scenic trail

(NextEra 2020b). In addition, in 2015, the National Oceanic and Atmospheric Administration
(NOAA) proposed a new Federal project in the vicinity of Point Beach—the Wisconsin
Shipwreck Coast National Marine Sanctuary (ONMS 2020). On June 23, 2021, NOAA
published the final rule for the 962-mi? (2491-km?) marine sanctuary. The designation of the
sanctuary became effective on August 16, 2021 (86 FR 45860). The marine sanctuary will
encompass a portion of waters and submerged lands of Lake Michigan adjacent to Ozaukee
County, Sheboygan County, Kewaunee County, and Manitowoc County (where it will border the
Point Beach site eastern boundary). The sanctuary will include 82 mi (132 km) of Lake
Michigan shoreline extending out approximately 7-16 mi (11-26 km) into the lake, all within
Wisconsin State waters (ONMS 2020). It will protect 36 known shipwrecks in the area and may
contain about 59 additional important undiscovered shipwrecks. NOAA'’s establishment of the
sanctuary will not affect Point Beach site boundaries or access as the sanctuary does “not
change existing riparian rights of the property owners of Wisconsin nor would it change state
law regarding public access to shoreline areas where property owners have exclusive access”
(86 FR 32737). For example, the permanent security zone on Lake Michigan in front of the
Point Beach plant will continue to restrict water vessel traffic from approaching the plant’s
eastern boundary (NextEra 2020b).

3.2.2 Visual Resources

The Point Beach site is in northeastern Manitowoc County, WI, on the western shore of

Lake Michigan in a rural agricultural and residential area with woodlands, wetlands, and open
spaces (NextEra 2020b). The tallest structures are the reactor containment buildings, at
approximately 63 feet (ft) (19 meters (m)). These are clad in green and brown to blend with the
surrounding landscape. Other prominent structures include the auxiliary, service, and turbine
buildings and the transmission lines (NextEra 2020b). The plant is visible from either direction
on the north—south running State Highway 42. Existing tree breaks and wooded areas shield
the plant somewhat from a view of the road. Site buildings are set back from Lake Michigan but
still clearly visible from recreational boats on Lake Michigan outside the Point Beach permanent
security zone marked by offshore buoys. There are also several public lands from which Point
Beach buildings are visible. These include from the beach of Rahr Memorial School Forest,
from the Two Creek Buried Forest State Natural Area, and from Two Creeks Park. The nearest
private residence to the Point Beach site lies 1.2 mi (2 km) west from the site center. Trees hide
most site structures from view of the residence during the day; at night, faint lights from the plant
are visible.

3.2.3 Proposed Action

As identified in Table 3-1 of this SEIS, the impacts of all generic land use or visual resource
issues for the proposed action of Point Beach subsequent license renewal would be SMALL.
The resent changes in onsite land use from the solar lease and easement agreement will place
215 acres (87 ha) of Point Beach land behind solar array fence lines (NextEra 2021a).
However, the NRC staff does not foresee this change creating potential land use conflicts
between the solar facilities and the continued operation of the plant. If NextEra needs to
expand the Point Beach spent nuclear fuel storage during the subsequent license term, there is
sufficient land to do so in the ISFSI-defined area west of the existing ISFSI without disturbing
solar leased areas (NextEra 2020b). The NRC staff did not identify any applicable site-specific
(Category 2) land use or visual resource issues, as shown in Table 3-2 of this SEIS.
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3.2.4 No-Action Alternative
3.2.4.1 Land Use

Under the no-action alternative, the NRC would not issue subsequent renewed licenses, and
Point Beach would shut down on or before the expiration of the current renewed facility
operating licenses in 2030 and 2033. Onsite land presently accommodating the nuclear
facilities would remain occupied by existing plant facilities until decommissioning is completed.
According to NextEra (2020b), decommissioning could take up to 60 years after the permanent
shutdown of Point Beach. Most transmission lines would remain in service after the plant stops
operating. Maintenance of most existing infrastructure would continue. The NRC staff
concludes that the land use impacts of the no-action alternative would be SMALL.

3.2.4.2 Visual Resources

The shutdown of Point Beach Units 1 and 2 would not significantly change the visual
appearance of the site. The most visible structures at the site are the reactor containment
buildings, and they would likely remain in place for some time during decommissioning until they
are eventually dismantled. Overall, the NRC staff concludes that the impacts of the no-action
alternative on visual resources would be SMALL.

3.2.5 Replacement Power Alternatives: Common Impacts

3.2.5.1 Land Use

The NRC staff's analysis of common land use impacts focuses on the amount of land area that
would be affected by the construction and operation of a replacement power facility on the Point
Beach site.

Construction

Construction of a replacement power facility on the Point Beach site would likely require the
dedication of all available land areas on the site excluding areas leased to the solar facilities.
Existing Point Beach transmission lines and infrastructure (e.g., roads, fences, and water and
sewage lines), with any necessary refurbishment, would adequately support each of the onsite
replacement power alternatives, thus reducing the need for additional land commitments.

Operations

Operation of new power facilities on the Point Beach site would have no land use impacts
beyond land committed for the permanent use of the replacement power facility. Additional land
may be required to support power facility operations, including land for transmission lines,
natural gas pipelines and rights-of-way, mining, extraction, and waste disposal activities
associated with each alternative.

3.2.5.2 Visual Resources

The NRC staff’s visual impact analysis focuses on the degree of contrast between the
replacement power facility and the surrounding landscape and the visibility of the new power
facility.

Construction

Land for any replacement power facility would require clearing, excavation, and the use of
construction equipment. Temporary visual impacts may occur during construction from cranes

and other construction equipment. On the eastern side of the site, boaters on Lake Michigan
would see construction activities and equipment. From roads and public areas to the south and
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west of the site, the distance to the site boundary, existing structures, and the Point Beach solar
facility would largely screen the view of construction activities and equipment.

Operations

Visual impacts during facility operations of any of the onsite replacement power alternatives
would be similar in type and magnitude. For the new nuclear facility components, new
mechanical cooling towers and their associated vapor plumes would be the most obvious visual
impact and would likely be visible farther from the site than other buildings and infrastructure.
New plant stacks or towers may require aircraft warning lights that would be visible at night.

3.2.6 New Nuclear (Small Modular Reactor) Alternative

3.2.6.1 Land Use
Construction

Approximately 110 acres (45 ha) of land on the Point Beach site would be required to operate a
new nuclear alternative consisting of three 400-MWe small modular reactor modules with a net
generating capacity of 1,200 MWe. Additional land would also be temporarily disturbed for
construction facility and laydown areas. NextEra (2020b) identified over 200 acres (81 ha) of
previously developed and undeveloped land spread across two parcels on the Point Beach site
for siting a new nuclear replacement alternative. These two parcels include 60 acres (24 ha) of
land north of the Point Beach power block and 146 acres (59 ha) of land south of the power
block (NextEra 2020b) and do not overlap with land leased to the two solar power facilities. The
southern parcel includes an existing parking area, training building, firing range, and the Point
Beach Energy Center. The three reactor modules would use existing Point Beach infrastructure
and transmission lines. Considering the information above and that there is sufficient land to
construct the SMR facility without interfering with the new onsite solar facilities, the NRC staff
concludes that land use impacts from the construction of a new nuclear alternative of three SMR
modules on the Point Beach site would be SMALL because the land is already permitted for
industrial use.

Operations

The NRC estimates that the operations footprint for the small modular reactor alternative
consisting of three 400-MWe small modular reactor modules would be approximately 110 acres
(45 ha) (NuScale 2021a). Offsite land use impacts associated with uranium mining and fuel
fabrication needed to support nuclear power plant operations generally would be similar to the
amount of offsite land needed to support current Point Beach operations, although more land
would be required for mining additional uranium for up to 40 years of operation. Based on this
information, the NRC staff concludes that the onsite and offsite land use impacts from operating
a new SMR nuclear power plant on the Point Beach site could range from SMALL to
MODERATE, depending on how much additional land may be needed for uranium mining and
fuel fabrication.

3.2.6.2 Visual Resources

Construction and Operations

Visual impacts from a new nuclear alternative consisting of three 400-MWe small modular
reactor modules would be similar to the common impacts of all replacement power alternatives
described in Section 3.2.5.2, “Visual Resources.” Construction activities and equipment such as
cranes could be visible from publicly accessible areas such as State Highway 42,

Lake Michigan, and public lands, but these would be temporary and in character with the
existing Point Beach industrial site. During operations, the new SMR facility buildings would
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have a greater visual impact than the existing Point Beach power blocks. First, there would be
up to a 97-ft (30-m) height increase in the new SMR plant profile. Currently, the tallest
structures at Point Beach are the reactor containment buildings at 63 ft (19 m) in height
(NextEra 2020b). At the new small modular reactor plant, the tallest structures would be
approximately 160 ft (50 m) in height. The SMR plant’'s new mechanical draft cooling towers
would also increase the visual impact. At approximately 65 ft (20 m) in height, new mechanical
draft cooling towers at the SMR facility would be just 5 ft (1.5 m) taller than the existing Point
Beach reactor containment buildings. However, these new mechanical draft cooling towers add
new tall structures to the site and produce water vapor plumes that could be visible from great
distances. However, NextEra (2020b) suggests that plume abatement technology can minimize
plumes. The NRC staff concludes that visual impacts during the construction and operation of a
small modular reactor new nuclear power plant at the Point Beach site, including several taller
structures and cooling tower plumes that could be visible from great distances, depending on
seasonal weather conditions and use of plume abatement technology, could range from SMALL
to MODERATE.

3.2.7 Natural Gas Combined-Cycle Alternative

3.2.7.1 Land Use
Construction

The NRC staff assumes that a 1,200 MWe natural gas combined-cycle replacement power
alternative would require 60 acres (24 ha) to operate on the Point Beach site. Building the three
460-MWe combined-cycle combustion turbines would also disturb additional land for
construction staging and laydown. In addition, the natural gas plant would require

120 acres (49 ha) of offsite land to establish a new right-of-way corridor for laying a natural gas
pipeline. The pipeline would connect with an existing natural gas supply line that terminates

10 mi (16 km) away in Two Rivers, WI (NextEra 2020b). Approximately 200 acres (81 ha) of
previously developed and undeveloped land spread across two parcels on the Point Beach site
are available for siting the natural gas facility. These two parcels include 60 acres (24 ha) of
land north of the Point Beach power block and 146 acres (59 ha) of land south of the power
block and do not overlap with the solar leased lands (NextEra 2020b). The southern land parcel
includes an existing parking area, training building, firing range, and the Point Beach Energy
Center.

The natural gas power plant would use available Point Beach infrastructure and existing
transportation and transmission lines on land already zoned for industrial use. The plant would
require no new gas wells to support it because of the current abundant supply of natural gas in
the United States (NextEra 2020b). In addition, the elimination of land used for uranium mining
to supply fuel to Point Beach would partially offset any land use impacts of the natural gas
alternative (see Section 3.15.1, “Fuel Cycle,” for a description of land use impacts caused by
uranium mining and natural gas extraction and collection). However, the acquisition of land to
establish a new right-of-way for laying a 10-mi (16-km) natural gas pipeline to Twin Rivers, WI,
would require permanently clearing a corridor of 120 acres (49 ha) of previously undisturbed or
agricultural land and converting it to industrial use. Depending on the route chosen, right-of-way
corridors from the Point Beach site to Twin Rivers would likely pass through predominantly
agricultural land (cultivated crops and pasture) but could also pass through forest, wetland, and
grassland. NextEra (2020b) has stated that the land selection process would avoid sensitive
areas or sensitive wildlife habitats. Considering the information above, the NRC staff concludes
that land use impacts from the construction of a natural gas combined-cycle facility would be
SMALL to MODERATE largely because of the offsite land that would be cleared and converted
to industrial use for a new natural gas pipeline and right-of-way corridor.
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Operations

The NRC estimates that the onsite operations footprint for the natural gas combined-cycle
alternative would be approximately 60 acres (24 ha) for the power block and support facilities on
available Point Beach land as described above. The operations of a natural gas facility on the
Point Beach site would not change the existing land use on the site. However, the operations of
a natural gas plant would change offsite land use near the site. The plant would require
establishing a new 120-acre (49-ha) right-of-way corridor for a 10-mi (16-km) natural gas
pipeline to Two Rivers, WI. The right-of-way corridor would require initial vegetation clearing
and pipeline laying; however, this disturbance would be temporary and end after construction.
Operations would require permanent management to keep the area free of woody vegetation
(NextEra 2020b). NextEra (2020b) has stated that it would select land to mitigate land use
impacts. Based on the above information, the NRC staff concludes that the land use impacts
from operating a new natural gas combined-cycle power plant would be SMALL.

3.2.7.2 Visual Resources

Construction and Operations

Visual impacts from a natural gas combined-cycle alternative would be similar to the common
impacts of all replacement power alternatives described in Section 3.2.5.2, “Visual Resources.”
Construction activities and equipment such as cranes could be visible from publicly accessible
areas such as State Highway 42, Lake Michigan, and public lands. However, these would be
temporary and in character with the existing Point Beach industrial site. During operations, the
visual appearance of the new natural gas facility would differ from that of the existing

Point Beach Units 1 and 2 power blocks. First, there would be up to an 87-ft (27-m) height
increase in the new natural gas plant profile. Currently, the tallest structures at Point Beach are
the reactor containment buildings at 63 ft (19 m) in height (NextEra 2020b). At the new natural
gas plant, the tallest structures would be the plant stacks at approximately 150 ft (46 m) in
height. Overall, this would result in a greater visual impact. At approximately 70 ft (21 m) in
height, new mechanical draft cooling towers at the natural gas facility would be just 7 ft (2 m)
taller than the existing Point Beach reactor containment buildings. However, these new
mechanical draft cooling towers would increase the visual impact by adding new tall structures
to the site and by producing water vapor plumes that could be visible from great distances. In
total, the NRC staff concludes that visual impacts during the construction and operations of a
natural gas combined-cycle plant at the Point Beach site, including cooling tower plumes that
could be visible from great distances, depending on seasonal weather conditions, could range
from SMALL to MODERATE.

3.2.8 Combination (Small Modular Reactor, Solar, and Onshore Wind) Alternative

3.2.8.1 Land Use

Construction and Operations

For the SMR portion of the combination alternative, the land use impacts would be similar to but
less than the land use impacts described above in Section 3.2.6.1 for the new nuclear
alternative. Under the combination alternative, the licensee would construct and operate only
two 400-MWe SMR units requiring 72 acres (29 ha) of land, as opposed to three SMRs
requiring 110 acres (45 ha) of land. Onsite land use impacts from construction and operations
of two SMR units at the Point Beach site would be SMALL, as the land is already permitted for
industrial use. Offsite land use impacts associated with uranium mining and fuel fabrication
needed to support the two SMRs would likely be less than the amount of land needed to support
Point Beach operations, although this may be offset by the land required for mining additional
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uranium for up to 40 years of operation. Based on this information, the NRC staff concludes
that onsite and offsite land use impacts from the construction and operations of two SMRs as
part of the combination alternative would be SMALL.

The solar portion of the combination alternative would require four utility-scale solar photovoltaic
plants with battery energy storage systems occupying a total area of 3,200 acres (1,300 ha).
Additional land would be required for construction staging and laydown. Most of the solar
photovoltaic alternative would be offsite, but in the Point Beach region of influence and with
access to NextEra transmission systems. A small portion of the solar alternative would be
located on 220 acres (89 ha) of the Point Beach site. Impacts on land use would depend largely
on the offsite land chosen for the solar installations. For example, if the land were previously
cleared and used for industrial activity, the impacts on land use would be less significant than if
the land were undisturbed forest containing important habitats and near residential or
recreational areas. Adding to the land use impact is the fact that standalone solar photovoltaic
facilities cannot be co-located with other land uses (e.g., grazing and crop-producing
agriculture). The NRC staff concludes that land use impacts from the solar portion of the
combination alternative could range from MODERATE to LARGE, depending on the type of land
and the location of the land chosen for the construction and operation of the four utility-scale
solar installations.

The onshore wind component of the combination alternative would be installed offsite at several
locations across the Point Beach region of influence. Utility-scale wind farms require relatively
large areas for operation. In total, the NRC staff estimates 31,000 acres (12,000 ha) of land
would be required for an installed capacity of 360 MWe. However, after construction, much of
the required land around the turbines would return to being unaffected by the operation of the
turbines and could return to original uses such as agriculture. The only permanently disturbed
land would lie within the foundation and footprints of the turbine towers, access roads, battery
storage systems, and power collection and transmission systems. Adding up only the square
footage of the disturbed land as described above results in 310 acres (125 ha) permanently
disturbed land and 610 acres (248 ha) of temporarily disturbed land. Impacts on land use would
depend largely on the land chosen for the onshore wind farms. For example, if the land were
previously cleared and used for industrial activity, the impacts on land use would be less
significant than if the land were undisturbed forest containing important habitats or near
residential or recreational areas. The NRC staff concludes that the impacts on land use from
the construction and operation of multiple utility-scale onshore wind facilities could range from
MODERATE TO LARGE depending on the type of land and the location of the land chosen.

The NRC staff concludes that overall land use impacts of the combination alternative could
range from MODERATE to LARGE, due to the large areas and multiple locations required for
the solar and wind portions of the alternative and depending on the types of land chosen for the
solar and wind facilities.

3.2.8.2 Visual Resources

Construction and Operations

Visual impacts from two SMRs constructed and operated as part of the combination alternative
would be similar to but less than the impacts described in Section 3.2.6.2, “Visual Resources,”
for the new nuclear replacement power alternative of three SMRs. Construction activities and
equipment such as cranes could be visible from publicly accessible areas such as State
Highway 42, Lake Michigan, and public lands, but these would be temporary and in character
with the existing Point Beach industrial site. During operations, the visual impact of the SMR
portion of the combination alternative would be greater than that of the existing Point Beach
Units 1 and 2 power blocks. First, there would be up to a 97-ft (30-m) height increase in the
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new SMR plant profile. Currently, the tallest structures at Point Beach are the reactor
containment buildings at 63 ft (19 m) in height (NextEra 2020b). At the two SMR, the tallest
structures would be approximately 160 ft (50 m) in height. Second, the addition of new
mechanical draft cooling towers at approximately 65 ft (20 m) in height would be just 5 ft (1.5 m)
taller than the existing Point Beach reactor containment buildings. However, these new
mechanical draft cooling towers would increase the visual impact by adding new tall structures
to the site and by producing water vapor plumes that could be visible from great distances. In
total, the NRC staff concludes that visual impacts during the construction and operations of the
SMR portion of the combination alternative at Point Beach, including several taller structures
and cooling tower plumes that could be visible from great distances, depending on seasonal
weather conditions, could range from SMALL to MODERATE.

Utility-scale solar photovoltaic facilities require clearing large areas of land, which can
significantly affect visual resources. For the solar portion of the combination alternative, the
NRC estimates approximately 3,200 acres (1,300 ha) of land for four solar facilities would be
required within the Point Beach region of influence with access to existing NextEra transmission
lines. If the solar panels chosen are similar to the ones used at the Point Beach and Two
Creeks solar facilities, they would range from 6-8 ft in height, which would not be visible at
distances greater than 0.5 mi (PSC 2018). Based on the topography, size, and location of the
land chosen, the NRC staff concludes that the construction and operation of four solar PV
facilities as part of the combination alternative would have a MODERATE to LARGE impact on
visual resources.

For onshore wind facilities, the location, size, and number of turbines greatly affect the visual
impact. While some visual impacts will occur during construction, these will be temporary and
most visual impacts will occur during operations. The NRC assumes a wind turbine hub height
of 95 m (312 ft) and a rotor of 100 m (328 ft). This would result in a maximum height of
approximately 145 m (475 ft) (Vestas 2015). The NRC staff concludes that the construction and
operation of the onshore wind portion of the combination alternative would have a MODERATE
to LARGE impact on visual resources occurring mainly during operations.

The NRC staff concludes that the visual impacts from the construction and operations of the
combination alternative could range from MODERATE to LARGE, based largely on the visual
impact of the onshore wind and solar components of the alternative.

3.3 Meteorology, Air Quality, and Noise

This section describes the meteorology, air quality, and noise environment in the vicinity of Point
Beach. The description of the resources is followed by the NRC staff’'s analysis of the potential
air quality and noise impacts from the proposed action (subsequent license renewal) and
alternatives to the proposed action.

3.3.1 Meteorology and Climatology

Wisconsin’s climate is continental, characterized by a wide range in temperatures. Wisconsin’s
climate is influenced by cold air masses from Canada and warm and humid air masses from the
Gulf of Mexico. Southern Wisconsin experiences cold winters and mild to hot summers, while
northern Wisconsin typically experiences frigid winters and cool summers. Precipitation varies
year to year with warmer months experiencing most of the State’s precipitation. The average
seasonal snowfall varies from 30 in. (76.2 cm) in the south to over 100 in. (254 cm) in the
northern areas (NOAA 2017). Lake Superior and Lake Michigan have a moderating effect in
Wisconsin along the northern and eastern shorelines.
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The NRC staff obtained climatological data from the Green Bay weather station. This station is
approximately 45 mi (72 km) from Point Beach and is used to characterize the region’s climate
because of its relative location and long period of record. NextEra also maintains a
meteorological monitoring system comprised of three meteorological towers—two that are
onsite and a third that is offsite (NextEra 2020b). The primary meteorological tower is southeast
of Point Beach and measures wind speed, wind direction, differential temperature, and ambient
temperature. The backup meteorological tower is northwest of Point Beach and measures wind
speed, wind direction, and ambient temperature. The offsite meteorological tower is
approximately 9 mi (14.4 km) from Point Beach and measures wind speed, wind direction, and
ambient temperature. The purpose of the offsite meteorological tower is to provide information
on the extent of lake breezes inland from the shoreline. In its ER, NextEra provided
meteorological observations from the meteorological monitoring system for the 2001-2020
period. The staff evaluated these data in context with the climatological record from the Green
Bay weather station.

The mean annual temperature for the 71-year period of record (1949-2020) at the Green Bay
weather station is 44.5 °F (6.9 °C), with the mean monthly temperature ranging from a low of
16.3 °F (-8.72 °C) in January and a high of 70 °F (21.1 °C) in August (NCDC 2021a). The mean
annual temperature from Point Beach’s onsite meteorological tower is 44.7 °F (7.1 °C), with a
mean monthly ranging from a low of 21.2 °F (-6 °C) in January and a high of 67.7 °F (19.8 °C) in
July (NextEra 2020b).

The average annual total precipitation for the 71-year period of record (1949-2020) at the
Green Bay weather station is 29.68 in. (75.3 cm), with mean monthly precipitation ranging

from a low of 1.23 in. (3.12 cm) in January, to a high of 3.59 in. (9.1 cm) in June (NCDC 2021a).
Precipitation is not recorded at Point Beach’s meteorological towers (NextEra 2020b).

The mean annual wind speed during a 37-period of record at the Green Bay weather station is
8.7 miles per hour (mph) (3.9 meters/second (m/s)), with prevailing winds from the west

(NCDC 2021a). The mean annual wind speed from Point Beach’s onsite meteorological tower
is 9.3 mph (4.2 m/s), with prevailing wind direction from the south-southwest (NextEra 2020b).

Wisconsin is subject to occasional extreme weather events including tornadoes, blizzards, and
flooding. The following severe weather events have been reported in Manitowoc County from
January 1, 1950, through February 28, 2021 (NOAA 2021b):

e Blizzard: 7 events
e Flooding: 13 events

e Tornado: 21 events
3.3.2 Air Quality

Under the Clean Air Act (CAA) of 1963, as amended (42 U.S.C 7401, et seq.), the EPA has set
primary and secondary National Ambient Air Quality Standards (NAAQS, 40 CFR Part 50,
“National Primary and Secondary Ambient Air Quality Standards”) for six common criteria
pollutants to protect sensitive populations and the environment. The NAAQS criteria pollutants
include carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO-), ozone (O3), sulfur dioxide
(SO2), and particulate matter (PM). PM is further categorized by size—PM1o (diameter less than
or equal to 10 micrometers) and PMz 5 (diameter less than or equal to 2.5 micrometers).

The EPA designates areas of attainment and nonattainment with respect to meeting NAAQS.
Areas for which there is insufficient data to determine attainment or nonattainment are
designated as unclassifiable. Areas that were once in nonattainment, but are now in attainment,
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are called maintenance areas; these areas are under a 10-year monitoring plan to maintain the
attainment designation status. States have primary responsibility for ensuring attainment and
maintenance of the NAAQS. Under Section 110 of the Clean Air Act (42 U.S.C. 7410) and
related provisions, states are to submit, for EPA approval, State Implementation Plans (SIPs)
that provide for the timely attainment and maintenance of the NAAQS.

In Wisconsin, air quality designations are made at the county level. For the purpose of planning
and maintaining ambient air quality with respect to the NAAQS, the EPA has developed air
quality control regions. Air quality control regions are intrastate or interstate areas that share a
common airshed. Point Beach is located in Manitowoc County, WI. Manitowoc County is within
the Lake Michigan intrastate Air Quality Control Region (40 CFR 81.67). With regard to
NAAQS, Manitowoc County is designated as nonattainment for the 8-hr ozone 2015 standard
and maintenance area for the 1-hr ozone 1979 standard and 8-hr ozone 1997 standard

(EPA 2021a).

The Wisconsin Department of Natural Resources (WDNR) regulates air emissions at
Point Beach under an Air Pollution Control Operation Permit (Permit No. 436034500-P32).
Point Beach'’s air pollution control operation permit expires on July 6, 2022 (WDNR 2018).
Table 3-3 lists permitted air emission sources and air permit-specific conditions.

Table 3-3 Permitted Air Emissions Sources at Point Beach, Units 1 and 2

Equipment Air Permit Condition

One (1) Oil-fired stationary gas turbine  SO2: may burn only distillate fuel oil with sulfur content of less
than 0.0015 percent (15 ppm) by weight
NOx: 0.1232 Ib/gal of distillate oil burned
PM: 22.0 Ib/hour
PMio: 22.0 Ib/hour
PMz2s: 9.0 Ib/hour

Two (2) Diesel generators SO2: may burn only distillate fuel oil with sulfur content of less
than 0.0015 percent (15 ppm) by weight
PM: 11.5 Ib/hour for each generator

Two (2) Diesel generators SO2: may burn only distillate fuel oil with sulfur content of less
than 0.0015 percent (15 ppm) by weight
PM: 2.9 Ib/hour for each generator

Two (2) Qil-fired boilers SO2: may burn only distillate fuel oil with sulfur content of less

than 0.0015 percent (15 ppm) by weight
PM: 1.7 Ib/hour for each boiler

Two (2) Diesel engines (to start gas SO2: may burn only distillate fuel oil with sulfur content of less

turbine and used as auxiliary power than 0.0015 percent (15 ppm) by weight

source) PM: 2.8 Ib/hour for diesel engine used to start the gas turbine,
and 1.4 Ib/hour for diesel engine used as auxiliary power
source

One (1) Air-cooled diesel engine used  SOz2: may only be fired with diesel fuel that meets the

to drive a fire pump requirements of 40 CFR 80.510(b) for non-road diesel fuel

PM: 0.2 g/KWh and 0.15 Ib/MBtu
NOx and Non-Menthane Hydrocarbons (combined):
4.0 g/KWh

3-17



1

—
QOWoo~NOoOOOPRWN

11
12
13
14
15
16

17

Table 3-3 Permitted Air Emissions Sources at Point Beach, Units 1 and 2 (cont.)

Equipment Air Permit Condition

One (1) Emergency diesel engine SO2: may only be fired with diesel fuel that meets the
requirements of 40 CFR 80.510(b) for non-road diesel fuel
PM: 0.2 g/KWh and 0.50 Ib/MBtu
NOx and Non-Menthane Hydrocarbons (combined): 4.0 g/KWh
CO: 3.5 g/KWh

One (1) Emergency generator SO2: may only be fired with propane
PM: 0.15 Ib/MBtu heat input

NOx = nitrogen oxide; PM = particulate matter; PM1o = particulate matter less than or equal to 10 microns;
PMz2 s = particulate matter less than or equal to 2.5 microns; SOz = sulfur dioxide; ppm = parts per million;
Ib/ga = pounds per gallon; Ib/MBtu = pounds per million British thermal units; g/KWh = grams per kilowatt-hour

Source: WDNR 2018 and NextEra 2020b

NextEra submits annual emission reports to the WDNR in accordance with the Air Pollution
Control Operation Permit. Table 3-4 shows annual emissions from the air permitted sources at
Point Beach (NextEra 2021a). The contribution of air emissions from sources at Point Beach
constitute less than 2 percent of Manitowoc County’s annual emissions of each criteria pollutant.
Greenhouse gas emissions from operation of Point Beach are discussed in Section 3.15.3 of
this SEIS. NextEra identified in its ER that between 2014-2019, it received one notice of non-
compliance from the WDNR pertaining to its air permit. The notice of non-compliance was as a
result of failing to limit the hours of operation of a diesel engine for non-emergencies in
accordance with the conditions of the air permit and for operating the diesel engine for an
activity not permitted in its air permit (NextEra 2020b). To resolve the non-compliance, NextEra
applied for a revision to its air permit conditions to WDNR (NextEra 2020b). The revised air
permit was issued to NextEra and WDNR closed the non-compliance on November 30, 2018
(NextEra 2020b). The NRC staff's review of EPA’s Enforcement and Compliance History Online
(ECHO) 3-year compliance history (7/2018-6/2021) revealed no notice of violation or permit
exceedance related to Point Beach’s air permit (EPA 2021d).

Table 34 Reported Air Pollutant Emissions from Point Beach
Point Beach Emissions (tons/year)

Year SO; NOx co PMio
2014 0.007 12.8 25 0.4

2015 0.004 10.5 24 0.3

2016 0.004 7.6 1.3 0.3

2017 0.005 11.8 2.7 0.3

2018 0.004 8.7 2.1 0.2

Manitowoc County Emissions (tons/year)

2019 848 719 397 152

Key: CO = carbon monoxide; NOx = nitrogen oxides; SO2 = sulfur dioxide; PM1o =
particulate matter less than or equal to 10 micrometers; VOC = volatile organic
compounds

To convert tons per year to metric tons per year, multiply by 0.90718.

Source for Point Beach Air Emissions: NextEra 2021a; Source for Manitowoc Annual Air
Emissions: WDNR Undated
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The EPA promulgated the Regional Haze Rule to improve and protect visibility in national parks
and wilderness areas from haze, which is caused by numerous, diverse air pollutant sources
located across a broad region (40 CFR 51.308-309). Specifically, 40 CFR 81 Subpart D,
“Identification of Mandatory Class | Federal Areas Where Visibility Is an Important Value,” lists
mandatory Federal areas where visibility is an important value. The Regional Haze Rule
requires states to develop State Implementation Plans to reduce visibility impairment at Class |
Federal Areas. There are no Class 1 Federal Areas in Wisconsin. The nearest Class 1 Federal
Area to Point Beach is Seney Wilderness Area, which is approximately 150 mi (241 km) from
Point Beach. Federal land management agencies that administer Federal Class | areas
consider an air pollutant source that is located greater than 31 mi (50 km) from a Class | area to
have negligible impacts with respect to Class | areas if the total sulfur dioxide, nitrogen oxide,
particulate matter less than 10 microns, and sulfuric acid annual emissions from the source are
less than 500 tons per year (70 FR 39104; NRR 2010). Given the distance of Point Beach to
Class | areas and the air emissions presented in Table 3-4, there is little likelihood that ongoing
activities at Point Beach adversely affect air quality in any such designated area.

3.3.3 Noise

Noise is unwanted sound that can be generated by many sources. Sound intensity is measured
in logarithmic units called decibels (dB). A dB is the ratio of the measured sound pressure level
to a reference level equal to a normal person’s threshold of hearing. Another characteristic of
sound is frequency or pitch. Noise may be comprised of many frequencies, but the human ear
does not hear very low or very high frequencies. To represent noise as closely as possible to
the noise levels people experience, sounds are measured using a frequency-weighting scheme
known as the A-scale. Sound levels measured on this A-scale are given in units of A-weighted
decibels (dBA). Levels can become annoying at 80 dBA and very annoying at 90 dBA. To the
human ear, an increase of 3 dBA is barely noticeable and an increase of 10 dBA sounds twice
as loud (EPA 1981).

Several different terms are commonly used to describe sounds that vary in intensity over time.
The equivalent sound intensity level (Leq) represents the average sound intensity level over a
specified interval, often 1 hour. The day-night sound intensity level (LDN) is a single value
calculated from hourly Leq over a 24-hour period, with the addition of 10 dBA to sound levels
from 10 p.m. to 7 a.m. This addition accounts for the greater sensitivity of most people to
nighttime noise. Statistical sound level (Ln) is the sound level that is exceeded ‘n’ percent of the
time during a given period. For example, L90, is the sound level exceeded 90 percent of the
time and is considered the background level.

As discussed in Section 3.2.1 of this SEIS, Point Beach’s designated land use is industrial. The
area in the vicinity is primarily rural and characterized by farmland and small residential
communities (NextEra 2020b). Manitowoc County has an ordinance that prohibits noise levels
above certain thresholds for motor vehicles, radios, television, sound speaker systems, and
record and tape equipment (Manitowoc County 2021). Primary offsite noise sources in the
vicinity of Point Beach include vehicular traffic and farm machinery (Two Creeks Solar 2018).
The nearest resident is approximately 1.2 mi (1.9 km) west of Point Beach'’s reactor
containment buildings (NextEra 2020b).

Primary noise sources at Point Beach include emergency diesel generators, turbine generators,
transformers, speakers, transmission lines, firing range, and mainsteam safety valves

(NextEra 2020b). Between 2014—-2020, NextEra did not receive offsite noise complaints as a
result of Point Beach operations. NextEra does not anticipate refurbishment activities during the
proposed subsequent license renewal term (NextEra 2020b). Therefore, the NRC staff expects
that noise sources would remain similar to those currently at Point Beach.
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3.3.4 Proposed Action

3.3.4.1 Air Quality

As described in the GEIS (NRC 2013a) and as cited in Table 3-1 for generic issues related to air
quality, the impacts of nuclear power plant license renewal and continued operations would be
SMALL. The NRC staff’s review did not identify any new and significant information that would
change the conclusion in the GEIS. Thus, as concluded in the GEIS, for these Category 1
(generic) issues, the impacts of continued operation of Point Beach on air quality would be
SMALL. There are no site-specific (Category 2) air quality issues applicable to Point Beach
(Table 3-2).

3.3.4.2 Noise

As described in the GEIS (NRC 2013a) and as cited in Table 3-1 for generic issues related to
noise, the impacts of nuclear power plant license renewal and continued operations would be
SMALL. The NRC staff’s review did not identify any new and significant information that would
change the conclusion in the GEIS. Thus, as concluded in the GEIS, for these Category 1
(generic) issues, the impacts of continued operation of Point Beach on noise would be SMALL.
There are no site-specific (Category 2) air quality issues applicable to Point Beach (Table 3-2).

3.3.5 No-Action Alternative

3.3.5.1 Air Quality

Under the no-action alternative, the permanent cessation of Point Beach operations would
reduce overall air pollutant emissions (e.g., from diesel generators and vehicle traffic).
Therefore, the NRC staff concludes that if emissions decrease, the impact on air quality from
the shutdown of Point Beach would be SMALL.

3.3.5.2 Noise

The permanent cessation of Point Beach operations would result in a reduction in noise from
activities related to plant operation, including noise from the turbine generators, transformers,
firing range, mainsteam safety values, and from vehicle traffic (e.g., workers, deliveries). As site
activities are reduced, the NRC staff expects the impact on ambient noise levels to be less than
current plant operations; therefore, the NRC staff concludes that impacts on noise levels from
the no-action alternative would be SMALL.

3.3.6 Replacement Power Alternatives: Common Impacts

3.3.6.1 Air Quality
Construction

Construction of a replacement power alternative would result in temporary impacts on local air
quality. Air emissions include criteria pollutants (particulate matter, nitrogen oxides, carbon
monoxide, and sulfur dioxide), volatile organic compounds, hazardous air pollutants, and
greenhouse gases (GHGs). Air emissions would be intermittent and would vary based on the
level and duration of specific activities throughout the construction phase. During the
construction phase, the primary sources of air emissions would consist of engine exhaust and
fugitive dust emissions. Engine exhaust emissions would be from heavy construction
equipment and commuter, delivery, and support vehicular traffic traveling to and from the facility
as well as within the site. Fugitive dust emissions would be from soil disturbances by heavy
construction equipment (e.g., earthmoving, excavating, and bulldozing), vehicle traffic on
unpaved surfaces, concrete batch plant operations, and wind erosion to a lesser extent.
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Various mitigation techniques and best management practices (e.g., watering disturbed areas,
reducing equipment idle times, and using ultra-low sulfur diesel fuel) could be used to minimize
air emissions and to reduce fugitive dust.

Operations

The impacts on air quality as a result of operation of a facility for a replacement power
alternative would depend on the energy technology (e.g., nuclear or renewable). Worker
vehicles and auxiliary power equipment will result in additional air emissions. Mechanical draft
cooling towers will also result in air emissions for the new nuclear and natural gas alternatives.

3.3.6.2 Noise
Construction

Construction of a replacement power facility would be similar to the construction of any
industrial facility in that they all involve many noise-generating activities. In general, noise
emissions would vary during each phase of construction, depending on the level of activity,
types of equipment and machinery used, and site-specific conditions. Typical construction
equipment, such as dump trucks, loaders, bulldozers, graders, scrapers, air compressors,
generators, and mobile cranes, would be used, and pile-driving and blasting activities could take
place. Other noise sources include construction worker vehicle and truck delivery traffic.
However, noise from vehicular traffic would be intermittent.

Operations

Noise generated during operations could include noise from transformers, turbines, equipment,
speakers, as well as offsite sources, such as employees and delivery vehicular traffic. Noise
from vehicles would be intermittent. With the exception of solar PV and onshore wind,
mechanical draft cooling towers would also contribute to noise levels.

3.3.7 New Nuclear (Small Modular Reactor) Alternative

3.3.7.1 Air Quality
Construction

Air emissions and sources associated with construction of the new nuclear alternative would
include those identified as common to all replacement power alternatives in Section 3.3.6.1.
Because air emissions from construction activities would be limited, local, and temporary, the
NRC staff concludes that the associated air quality impacts from construction of a new nuclear
alternative would be SMALL.

Operations

Sources of air emissions from operation of a new nuclear alternative would include stationary
combustion sources (e.g., diesel generators, auxiliary boilers, and gas turbines) and mobile
sources (e.g., worker vehicles, truck deliveries) (NRC 2018a). Additional air emissions would
result from the new nuclear plant’s use of mechanical draft cooling towers and could contribute
to impacts associated with the formation of visible plumes, fogging, and subsequent icing
downwind of the towers. In general, most stationary combustion sources at a nuclear power
plant would operate only for limited periods during maintenance testing. A new nuclear power
alternative would need to secure a permit from WDNR for air pollutants associated with its
operations. Operation of a new nuclear alternative would result in air emissions similar in
magnitude to air emissions, but slightly higher given the cooling towers, from operations of Point
Beach given similar air emission onsite sources and worker vehicles. Therefore, the NRC staff
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concludes that the impacts of operation of a new nuclear alternative on air quality would be
SMALL.

3.3.7.2 Noise
Construction

Noise generated during the construction of a new nuclear power plant would be similar to noise
for all replacement power alternatives discussed in Section 3.3.6.2. Noise impacts during
construction would be limited to the immediate vicinity of the Point Beach site. Based on the
temporary nature of construction activities, the distance of noise sensitive receptors
(approximately 1.2 mi (1.9 km) away) from the Point Beach site, and consideration of noise
attenuation from the construction site, the NRC staff concludes that the potential noise impacts
of construction activities from a new nuclear alternative would be SMALL.

Operations

Sources of noise during nuclear power plant operations would include those discussed for all
replacement power alternatives in Section 3.3.6.2. Noise levels from these sources would be
similar to noise levels generated during the operation of Point Beach. Operation of mechanical
draft cooling towers would result in additional noise. However, given the distance of nearby
sensitive receptors (approximately 1.2 mi (1.9 km) away) from the site and consideration of
noise attenuation, the NRC staff does not expect offsite noise levels from mechanical towers to
nearby receptors to be greater than current levels. Therefore, noise impacts during operations
for a new nuclear alternative would be SMALL.

3.3.8 Natural Gas Combined-Cycle Alternative

3.3.8.1 Air Quality
Construction

Air emissions and sources for construction of the natural gas alternative would include those
identified as common to all replacement power alternatives in Section 3.3.6.1. There would also
be air emissions resulting from construction of a new pipeline that would connect with existing
natural gas supply lines. Air emissions would be localized and intermittent and adherence to
well developed and well understood construction best management practices would mitigate air
quality impacts. Therefore, the NRC staff concludes that construction-related impacts on air
quality from a natural gas alternative would be SMALL.

Operations

Operation of a natural gas plant would result in emissions of criteria pollutants and greenhouse
gases released through heat recovery steam generator stacks. The NRC staff estimated air
emissions for the natural gas alternative using emission factors developed by the

U.S. Department of Energy’s National Energy Technology Laboratory (NETL 2012). Assuming
a total gross capacity of 1,380 MWe and a capacity factor of 0.87, the NRC staff estimates the
following air emissions would result from operation of a natural gas alternative:

e carbon monoxide—36 tons (32 MT) per year
e nitrogen oxides—352 tons (320 MT) per year
o sulfur dioxide—14 tons (12 MT) per year

e particulate matter—4 tons (3 MT) per year

e carbon dioxide equivalents (CO2eq)—4.5 million tons (4.1 million MT) per year
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Operation of mechanical draft cooling towers and up to 120 worker vehicles would result in
additional air emissions. A new natural gas alternative would need to secure a permit from
WDNR for air pollutants associated with its operation. A new natural gas plant would qualify as
a major emitting industrial facility. As such, the new natural gas plant would be subject to
Prevention of Significant Deterioration (PSD) and Title V air permitting requirement under the
Clean Air Act of 1970, as amended (42 U.S.C. 7651 et seq.), to ensure that air emissions are
minimized and that the local air quality is not degraded substantially. Additionally, various
Federal and State regulations aimed at controlling air pollution would affect a natural gas
alternative.

Based on the NRC staff’s air emission estimates, nitrogen oxide and greenhouse gas emissions
from a natural gas plant would be noticeable and significant. Manitowoc County is designated
as nonattainment and a maintenance area for various ozone standards. Ozone is formed by the
chemical reaction of nitrogen oxides and volatile organic compounds in the presence of heat
and sunlight. Therefore, given Manitowoc County’s nonattainment and maintenance status and
estimated nitrogen oxide emissions, the NRC staff concludes that the overall air quality impacts
associated with operation of a natural gas alternative would be SMALL to MODERATE.

3.3.8.2 Noise
Construction

In addition to the onsite and offsite noise sources discussed in Section 3.3.6.2, construction of a
natural gas pipeline to support operation of a natural gas alternative would result in additional
offsite noise. Given the distance to noise sensitive receptors (approximately 1.2 mi (1.9 km)
away), noise generated as a result of construction at Point Beach would not be noticeable.
However, noise generated during construction of a natural gas pipeline may be noticeable,
depending on the location and distance of nearby noise sensitive receptors relative to the

10-mi natural gas pipeline corridor. Therefore, the NRC staff concludes that the potential

noise impacts of construction activities from a natural gas alternative would be SMALL

to MODERATE.

Operations

During operations, noise sources from a natural gas alternative would include those discussed
in Section 3.3.6.2 and mechanical draft cooling towers, as well as offsite mechanical noise from
compressor stations and pipeline blowdowns. The majority of noise-producing equipment
(turbines, pumps, mechanical draft cooling towers) would be located inside the power block, and
the NRC staff does not anticipate noise levels to be significantly greater than noise levels
currently at Point Beach. The Federal Energy Regulatory Commission requires that any new
compressor station or any modification, upgrade, or update of an existing station must not
exceed day-night sound intensity level of 55 dBA at the closest noise sensitive area

(18 CFR 157.206). Day-night sound intensity level of 55 dBA was designated by the EPA as a
noise level that is adequate to protect against outdoor activities (EPA 1974). Therefore, the
NRC staff concludes that the noise impacts from operation of a natural gas alternative would
be SMALL.

3.3.9 Combination (Small Modular Reactor, Solar, and Onshore Wind) Alternative

3.3.9.1 Air Quality
Construction

Air emissions associated with the construction of the new nuclear component of the combination
alternative would be similar to, but less than, those associated with the new nuclear alternative
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discussed in Section 3.3.7.1, because this component would consist of two small modular
reactor units. Therefore, the air quality impacts associated with construction of the new nuclear
component of the combination alternative would be SMALL. The solar PV and onshore wind
portion of the combination alternatives would not have a power block building. Accordingly, the
number of heavy equipment and workforce, level of activities, and construction duration would
be substantially lower than that for the other alternatives and consequently have less air
emissions. Therefore, the NRC staff concludes that the overall air quality impacts associated
with construction of the solar PV and onshore wind component of the combination alternatives
would be SMALL.

Operations

Air emissions associated with the operation of the new nuclear component would be similar to
those associated with the new nuclear alternative discussed in Section 3.3.7.1. Therefore, the
air quality impacts associated with operations of the new nuclear component of the combination
alternative would be SMALL. Direct air emissions associated with operation of the solar PV and
onshore wind components of the combination alternatives are negligible because no fossil fuels
are burned to generate electricity. Emissions from wind turbine arrays and solar fields would
include fugitive dust and engine exhaust from worker vehicles and heavy equipment associated
with site inspections, maintenance activities, and wind erosion from cleared lands and access
roads. Emissions would be localized and intermittent. The NRC staff concludes that the overall
air quality impacts associated with operation of the combination alternative would be SMALL.

3.3.9.2 Noise
Construction

Construction-related noise sources for the new nuclear component of the combination
alternative would be similar to the new nuclear alternative discussed in Section 3.3.7.2.
Therefore, the NRC staff concludes that the noise impacts associated with construction of the
new nuclear component of the combination alternative would be SMALL.

A portion of the solar PV component would be located on the Point Beach site, but both the
solar PV and onshore wind components would be located primarily offsite of the Point Beach
site. The solar PV and onshore wind component of the combination alternative would have no
power block buildings requiring construction. The number of heavy equipment and workforce,
level of activities, and construction duration would be lower than for the other alternatives.
However, noise levels generated by construction activities of a solar PV facility can range from
70 to 80 dBA at 50 ft (15 m) (BLM 2019). Blasting may be required during construction for
turbine foundations (WAPA and FWS 2015; BLM 2013). Noise levels to nearby sensitive
receptors of the solar PV and onshore wind portion of the combination alternative would depend
on the distance from the sites to nearby receptors and may be noticeable. Therefore, noise
impacts associated with construction of the solar PV and onshore wind component of the
combination alternative would be SMALL to MODERATE. The NRC staff concludes that the
overall noise impacts associated with construction of the combination alternative would be
SMALL to MODERATE.

Operations

Noise impacts associated with the new nuclear component of the combination alternative would
be similar to those described for the new nuclear alternative in Section 3.3.7.2. Therefore, the
NRC staff concludes that operation-related noise impacts from the new nuclear component of
the combination alternative would be SMALL.
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The solar PV component of the combination alternative would have no power block or cooling
towers; therefore, there would be a minimal number of noise sources such as transformers and
vehicle traffic associated with maintenance and inspection activities. Therefore, the NRC staff
concludes that operation-related noise impacts from the solar PV component of the combination
alternative would be SMALL. Noise generated by wind turbines would include aerodynamic
noise from the blades and mechanical noise from turbine drivetrain components (generator,
gearbox). Depending on the location, layout, and proximity of wind farms to noise sensitive
receptors, noise associated with operation of the wind portion of the combination alternative
could be noticeable. Therefore, noise impacts associated with operation of the onshore wind
component of the combination alternative could range from SMALL to MODERATE. The NRC
staff concludes that the overall noise impacts associated with operations of the combination
alternative would be SMALL to MODERATE.

3.4 Geologic Environment

This section describes the geologic environment of the Point Beach site and vicinity, including
landforms, geology, soils, and seismic conditions. The description of the resources is followed
by the NRC staff’s analysis of the potential impacts on geologic and soil resources from the
proposed action (subsequent license renewal) and alternatives to the proposed action.

3.4.1 Physiography and Geology

Section 3.5 of NextEra’s ER (NextEra 2020b) describes the physiographic and geologic
environment of the Point Beach site and vicinity. The NRC staff incorporates the information in
the ER here by reference (NextEra 2020b: 3.4, 3-47-3-62). Except as otherwise cited for
clarity, the staff summarizes this information in the following subsections. The staff identified no
new and significant information regarding the geologic environment during the site audit, the
scoping process, or as the result of its review of available information as cited in this SEIS.

Point Beach is located within the northern portion of the Central Lowlands physiographic
province. The region was subject to extensive glaciation during the last Ice Age, and this glacial
action is responsible for the presence of the Great Lakes and the current landforms and surficial
geology across the site region. Site topography ranges from gently rolling to flat with elevations
varying from 3 to 58 ft (0.9 to 17.7 m) above the plant datum. Plant datum (plant elevation zero)
is defined as 580.2 ft above the international Great Lakes datum of 1955 (IGLD 1955), and is
equal to 580.9 ft IGLD 1985. IGLD 1985 (IGLD85) is the datum that the U.S. Army Corps of
Engineers (USACE) currently uses to report Lake Michigan water levels (NextEra 2020b).

Surficial deposits across the Point Beach site consist of a thick sequence of glacial drift
including till and lake deposits, and derived soils. These materials, consisting of clays, silts,
sands, gravel, cobbles, and boulders (in the lower part) are up to about 100 ft (30 m) thick
beneath the plant site. The uppermost bedrock unit that underlies the glacial deposits is the
Niagara formation (dolomite). This unit is up to 600 ft (180 m) thick. Bedrock that underlies the
site dips to the east (beneath Lake Michigan) in association with a structural feature known as
the Michigan Basin.

3.4.2 Geologic Resources

Geologic resources, encompassing rock and mineral resources, in the vicinity of the Point
Beach site are primarily related to the area’s extensive glacial deposits. Aggregate mining
across Manitowoc County includes production of construction sand and gravel and crushed
stone. Other commodities produced include lime and dimension stone (USGS 2019a).
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However, there are no mapped mines or quarries (historic or active) within 5 mi (8 km) of the
Point Beach site boundary (USGS 2021a).

3.4.3 Soils and Erosion

Native soils and the associated glacial parent materials in the vicinity of the Point Beach plant
complex were disturbed during plant construction. Soil unit mapping by the Natural Resources
Conservation Service (NRCS) identifies site soils, found in and near the Point Beach plant
complex and extending north and south along the lakeshore as Udorthents, reflecting human-
altered and human-transported materials (NextEra 2020b; USDA 2021). The NRCS-mapped
soils located in relatively undisturbed areas surrounding the plant complex to the west and north
primarily consist of loams and silt loams in the upper part and underlain by silty clay and clay.
Mapped soils include Kewaunee loam, 2 to 6 percent slopes, Manawa silt loam, 0 to 3 percent
slopes, and Manawa-Kewaunee-Poygan complex, 0 to 4 percent slopes. These soils are
derived from loess (wind-deposited silt) and clayey till. The presence of expansive clays gives
many of the soils a high shrink-swell potential and makes them poorly drained and prone to
ponding. Nevertheless, all three of the dominant natural soils are listed as prime farmland or
prime farmland, if drained. The NRCS rates the soil erosion hazard of the natural soils as slight
to moderate but can be severe in the disturbed Udorthents materials.

As described in the ER, although they are a nature feature, the low bluffs near the center of the
NextEra property where the plant is located show clear signs of erosion from storm action. In
this area, the beach is narrow, ranging from 20 to 50 ft (6 to 15 m) wide, with actively eroding
mud slopes. Riprap is in place to minimize erosion along the lower slopes between the plant
and the beach. NextEra performs necessary shoreline and bank stabilization activities in
accordance with an authorization from the USACE (NextEra 2020b).

In late 2019, NextEra initiated a project to construct a new breakwater structure (wave barrier) in
Lake Michigan. The project was completed in August 2020. The breakwater extends north
from near the midpoint of the Point Beach Unit 2 discharge flume for approximately 600 ft

(185 m) to the existing breakwater structure. The second 600-ft (185-m) segment extends
south from near the midpoint of the Point Beach Unit 1 flume and curves back to the existing
shoreline near the training building parking lot. The breakwater structure consists of large armor
stones (dolomite blocks) ranging up to dimensions of 12 x 6 x 5 ft (3.7 x 1.8 x 1.5 m) stacked on
the lake bottom. As part of the project, NextEra also installed additional riprap protection along
the shoreline, extending an additional 400 linear ft (120 m) and including the shoreline segment
between the two discharge flumes (NextEra 2021a).

NextEra also has other site maintenance practices in place to minimize soil erosion. As
required by NextEra’s WPDES permits for Point Beach operation, NextEra has developed and
implemented a Stormwater Pollution Prevention Plan (SWPPP) that includes soil erosion and
sediment control measures to prevent erosion and potential water quality impacts

(NextEra 2020b).

3.4.4 Seismic Setting

Eastern Wisconsin lies within the central portion of the stable North American craton. Most
locations can go years without an earthquake strong enough for people to feel. Historically, the
regional seismicity has featured relatively infrequent earthquakes of small to occasionally
moderate magnitude.

Over the last 50 years (since 1970), no earthquakes with a magnitude equal to, or greater than,
2.5 have been recorded within a 50 mi (80 km) radius of the Point Beach site. During this
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timeframe, only one earthquake has been recorded within 150 mi (250 km) of the site
(USGS 2021b). Earthquakes, including some strong enough to be felt across portions of
Wisconsin, have occurred in adjoining states, including Michigan and lllinois, at distances of
greater than 200 mi (320 km) from Point Beach (NextEra 2020b).

The NRC evaluates the potential effects of natural hazards, including seismic events, on nuclear
power plants on an ongoing basis that is separate from the license renewal process. All nuclear
power plants in the United States are designed and built to withstand strong earthquakes based
on their location and nearby earthquake activity. Over time, the NRC’s understanding of the
seismic hazard for a given nuclear power plant may change as methods of assessing seismic
hazards evolve and the scientific understanding of earthquake hazards improves (NRC 2014b,
2018b). As new seismic information becomes available, the NRC evaluates the information to
determine whether changes are needed at existing plants or to NRC regulations.

3.4.5 Proposed Action

As evaluated and described in the GEIS (NRC 2013a) and as cited in Table 3-1, the impacts of
nuclear power plant license renewal and continued operations on geology and soils would be
SMALL. The NRC staff’s review did not identify any new and significant information that would
change the conclusion in the GEIS. Thus, as concluded in the GEIS, the staff finds that the
impacts of Point Beach continued operation on the geologic environment would be SMALL.
There are no site-specific (Category 2) geologic environment issues, as shown in Table 3-2.

3.4.6 No-Action Alternative

Under the no-action alternative, there would be little or no incremental impacts onsite geology
and soils associated with the permanent shutdown of Point Beach. This is because before the
beginning of decommissioning activities, little or no new ground disturbance would occur at the
plant site as operational activities are reduced and eventually cease. As a result, the NRC staff
concludes that the impact of the no-action alternative on geology and soils would be SMALL.

3.4.7 Replacement Power Alternatives: Common Impacts

Construction

During facility construction for replacement power alternatives and associated components,
aggregate material (such as crushed stone, riprap, sand, and gravel) would be required to
construct buildings, foundations, roads, parking lots, pad sites, transmission lines, and other
supporting infrastructure, as applicable. The NRC staff presumes that these resources would
be obtained from commercial suppliers using local or regional sources. Land clearing, grading,
and excavation work expose soils to erosion and alter surface drainage. The staff also
presumes that best management practices (BMPs) would be implemented in accordance with
applicable state and local permitting requirements to reduce soil erosion and associated offsite
impacts. These practices would include such measures as the use of sediment fencing, staked
hay bales, check dams, sediment ponds, riprap aprons at construction and laydown yard
entrances, mulching and geotextile matting of disturbed areas, and rapid reseeding of
temporarily disturbed areas, where applicable. Standard construction practice dictates that
topsoil removed during construction and any suitable excavated materials would be stored
onsite for redistribution, such as for backfill at the end of construction.

Operations

Replacement power facilities would be built to conform with applicable state and local building
codes. They would be sited and designed to mitigate potential impacts from natural
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phenomena. Once facility construction is completed, areas disturbed during construction,
whether on land or offshore, would be within the footprint of the completed facilities, overlain by
other impervious surfaces (such as roadways and parking lots), or revegetated or stabilized as
appropriate, so there would be no additional land disturbance and no direct operational impacts
on geology and soils. Consumption of aggregate materials or topsoil for maintenance purposes
during operations would be negligible.

3.4.8 New Nuclear (Small Modular Reactor) Alternative

The impacts on geologic and soil resources from construction and operations associated with
the new nuclear alternative would likely be similar to, but somewhat greater than, those
described and assumed as common to all alternatives in Section 3.4.7. Implementation of this
alternative would use existing infrastructure at Point Beach to the maximum extent possible,
which would reduce construction impacts and connected impacts on site geology and soils, as
well as consumption of geologic resources for new facility construction. However, excavation
work for the nuclear power block associated with the SMR modules may extend to a depth of
about 140 ft (43 m) below grade (NRC 2018a). Some blasting of bedrock may be necessary,
and construction of ramps along with bracing would likely be required to access and maintain
excavations during construction. Site construction work would also require the use and
consumption of engineered backfill, which would likely need to be procured from offsite regional
sources and transported to the site. Nevertheless, disturbance to geologic strata and soil
erosion and loss under this alternative would be localized to the Point Beach site and adjoining
areas within NextEra’s property, and offsite soil erosion impacts would be mitigated by using
BMPs. As a result, the NRC staff concludes that the overall impacts on geology and soil
resources from the new nuclear alternative would be SMALL.

3.4.9 Natural Gas Combined-Cycle Alternative

The impacts on geologic and soil resources from construction and operations associated with
the natural gas alternative would likely be similar to, but of lesser intensity, than those described
and assumed as common to all alternatives in Section 3.4.7. Impacts also would be generally
similar to those associated with the new nuclear alternative. While more land would be
disturbed and converted to industrial use to extend a natural gas pipeline to the plant site, the
intensity of excavation work for the power block would be less under this alternative. Therefore,
the NRC staff concludes that the impacts to geology and soil resources from this alternative
would be SMALL.

3.4.10 Combination (Small Modular Reactor, Solar, and Onshore Wind) Alternative

Under this combination alternative, the impacts on geologic and soil resources would likely be
similar to, but greater in overall magnitude, than those described and assumed as common to
all alternatives in Section 3.4.7, and greater than those under either the new nuclear or natural
gas alternatives. This greater potential for impacts primarily is driven by the substantial land
area that would be disturbed at multiple offsite locations, along with the potential for soil erosion
and loss of natural soils and sediments from the conversion of land to industrial uses for the
build-out of the solar photovoltaic and wind components of the alternative. Based on these
considerations, the NRC staff concludes that the potential impacts on geology and soll
resources from the combination alternative could range from SMALL to MODERATE.
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3.5 Water Resources

This section describes surface water and groundwater resources at and around the Point Beach
site. The description of the resources is followed by the NRC staff’s analysis of the potential
impacts on surface water and groundwater resources from the proposed action (subsequent
license renewal) and alternatives to the proposed action.

3.5.1 Surface Water Resources

Surface water encompasses all water bodies that occur above the ground surface, including
rivers, streams, lakes, ponds, and man-made reservoirs or impoundments.

3.5.1.1 Surface Water Hydrology

The NRC staff previously considered the interaction of Point Beach’s cooling and auxiliary water
systems with the hydrologic environment in Section 2.1.3 of NUREG-1437, Supplement 23, for
the initial license renewal of Point Beach (NRC 2005a) (see also Section 2.1.3 of this SEIS). In
Sections 3.1.2 and 3.6.1 of its ER for the proposed subsequent license renewal, NextEra
provides a detailed description of the current topographic and hydrologic setting of the Point
Beach site, the adjoining shoreline and waters of Lake Michigan, flood protection, and related
operational interactions between the Point Beach plant and surface water resources. This
information is incorporated here by reference (NextEra 2020b: 3.1.2, 3.6.1, 3-3, 3-7, 3-63-3-68).
Except as cited for clarity, the staff summarizes this information in the following subsections.
The staff did not identify any new and significant information regarding the surface water
affected environment during the site audit, the scoping process, or as the result of its review of
available information as cited in this SEIS.

Local and Regional Hydrology

The central surface water feature of the Point Beach site is Lake Michigan. Surface water
generally drains from west to east across the plant property (plant site) toward the lake

(Figure 3-1). However, upland areas just to the west of the Point Beach plant complex divert
the two unnamed streams that cross the plant property to the north and south. As a result, the
first creek flows into the lake at a point about 1,500 ft (460 m) north of the northern corner of the
NextEra property boundary, which is approximately 1.4 mi (2.3 km) north of the center point of
the Point Beach nuclear island. The other stream enters the lake closer to the center of the site,
approximately 0.5 mi (0.8 km) south of the center of the nuclear island. Overall, the property is
poorly drained, and ponding of shallow depressions occurs during the spring.

The Point Beach plant complex is located atop low bluffs along the lake. The shoreline shows
evidence of erosion near the center of the plant property, particularly from major storms. As
discussed in Section 3.4.1 of this SEIS, NextEra has recently completed a major project to
stabilize the lake shoreline adjacent to the plant.

Water depths offshore from Point Beach range from about 30 ft (9 m) at a distance of 1 to 1.5 mi
(1.6 to 2.3 km) from the shore and increase to around 60 ft (18 m) at a distance of 3 to 3.5 mi
(4.8 to 5.6 km) from the shoreline. Currents on the western lakeshore where Point Beach is
located are predominantly to the north. Wave-induced littoral drift is also predominantly to the
north along the shoreline.

Water levels in Lake Michigan have recently declined from record high elevations in 2020, but
lake levels remain above the long-term monthly average (USACE 2021a). As of June 2021, the
mean water level in Lake Michigan was 580.49 ft IGLD 85, as compared to 582.18 ft IGLD85 in
June 2020. The long-term lake level for the period of record (1918-2020) is 579.30 ft IGLD85
(USACE 2021b).
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Flooding

The Federal Emergency Management Agency (FEMA) has delineated the flood hazard areas in
the vicinity of the Point Beach site. FEMA has mapped the majority of the plant site including
the entire main plant complex as Zone X, representing areas of minimal flood hazard and lying
outside the 0.2 percent annual chance floodplain (100-year flood level) (NextEra 2020b;

FEMA 2021).

Additionally, there is no record of the Point Beach site having been flooded by Lake Michigan
(NextEra 2020b). The location of the plant complex relative to the shoreline, shoreline
protection, the local slope and grading of the terrain, and the contour of the lake bottom reduce
the risk of flooding from external and internal events. Elevations across the plant site

average 20 ft (6 m) above plant datum (elevation zero), which is equal to 580.9 ft IGLD85

(see Section 3.4.1 of this SEIS). All safety-related equipment in the plant pumphouse is located
at elevations above 9 ft (2.7 m) plant datum (NextEra 2020b).
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Figure 3-1 Major Surface Water Features Associated with the Point Beach Site

In accordance with the NRC’s general design criteria (Appendix A, “General Design Criteria for
Nuclear Power Plants,” to 10 CFR Part 50, “Domestic Licensing of Production and Utilization
Facilities”), plant structures, systems, and components important to safety are designed to
withstand the effects of natural phenomena, such as flooding, without loss of capability to
perform safety functions. Point Beach is designed and located such that the plant site is
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protected from lake flooding, wave runup, and from postulated internal and external flooding
sources, and winter ice buildup (NextEra 2020b).

Additionally, the staff evaluates nuclear power plant operating conditions and physical
infrastructure to ensure ongoing safe operations through its Reactor Oversight Process (ROP).
If new information about changing environmental conditions becomes available, the NRC will
evaluate the information to determine whether any safety-related changes are needed. The
NRC also evaluates new information important to flood projections and independently confirms
that an applicant’s or licensee’s actions appropriately consider potential changes in flooding
hazards at the site.

3.5.1.2 Surface Water Use

The waters of Lake Michigan support a wide variety of public, commercial, recreational, and
conservation uses, including municipal and industrial water supply.

Point Beach withdraws water from Lake Michigan for use in the circulating water and service
water cooling systems and returns the non-contact cooling water and permitted effluents to the
lake through the plant’s two discharge flumes (see Section 2.1.3.1 and Figure 2-3 of this SEIS).

Point Beach’s peak (nominal) surface water withdrawal rate is 769,160 gpm (2.92 million Lpm),
or approximately 1,108 mgd (4,190 mLd) (see Section 2.1.3.1 of this SEIS). In the SEIS for
initial license renewal for Point Beach, the NRC staff cited a maximum total intake rate of
1,554 cubic feet per second, which is approximately 698,000 gpm (2,640 million Lpm)

(NRC 2005a). Table 3-5 summarizes Point Beach’s actual surface water withdrawals over the
last 5 years.

Table 3-5 Surface Water Withdrawals, Point Beach (2016—-2020)

Year Yearly Withdrawals (mgy) Daily Withdrawals (mgd)®@
2016 345,360 946
2017 330,693 906
2018 330,882 907
2019 333,952 915
2020 339,066 929
Average 335,991 921

(@) All values are rounded. To convert million gallons per year (mgy) to million cubic meters (m3), divide by 264.2.
To convert million gallons per day (mgd) to million liters per day (mLd), multiply by 3.7854.

Source: NextEra 2020b; WDNR 2021a

NextEra monitors Point Beach’s surface water withdrawals from Lake Michigan and submits
annual reports to the WDNR in accordance with Wisconsin’s “Water Use Registration and
Reporting” regulations (WAC NR 856) (NextEra 2020b; WDNR 2021a). Point Beach’s surface
water withdrawals are subject to a State-issued Water Use Individual Permit, which was issued
in May 2013, and the State’s regulation at WAC NR 860. The permit expires on May 23, 2023.
The modified permit allowed NextEra to increase Point Beach’s water withdrawals from all
surface water and groundwater sources up to a maximum of 1,251,823,000 gpd, or
approximately 1,251.8 mgd (4,738.6 mLd). The permit also sets a limit on water loss
(consumptive use) of 12,537,480 gpd, or about 12.5 mgd (47.3 mLd) (NextEra 2020b). This
usage and consumptive use are almost exclusively related to Point Beach’s cooling water intake
system (see Section 3.5.2.2 of this SEIS regarding Point Beach groundwater use).
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As evaluated by the NRC staff in Sections 3.5.1.1 and 4.5.1.1 of the license renewal GEIS,
surface water withdrawals by operating nuclear power plants with once-through heat dissipation
systems have not been found to result in water use conflicts with other users. This is because,
as reflected in Point Beach’s permit limits, such systems inherently return all but a very small
fraction of the water they withdraw to the water source, as compared to closed-cycle systems
(NRC 2013a).

3.5.1.3 Surface Water Quality and Effluents

Water Quality Assessment and Regulation

In accordance with Section 303(c) of the Federal Water Pollution Control Act (i.e., Clean Water
Act of 1972, as amended (CWA) (33 U.S.C. 1251-1387), States have the primary responsibility
for establishing, reviewing, and revising water quality standards for the Nation’s navigable
waters. Such standards include the designated uses of a water body or water body segment,
the water quality criteria necessary to protect those designated uses, and an antidegradation
policy with respect to ambient water quality. As established under CWA Section 101(a), water
quality standards are intended to restore and maintain the chemical, physical, and biological
integrity of the Nation’s waters and to attain a level of water quality that provides for designated
uses. EPA reviews each State’s water quality standards to ensure that they meet the goals of
the CWA and Federal water quality standards regulations (40 CFR Part 131, “Water Quality
Standards”). The WDNR issues surface water quality standards in Wisconsin in accordance
with its regulations codified at WAC NR 102.

CWA Section 303(d) requires States to identify all “impaired” waters for which effluent limitations
and pollution control activities are not sufficient to attain water quality standards in such waters.
Similarly, CWA Section 305(b) requires States to assess and report on the overall quality of
waters in their State. States also prepare a CWA Section 303(d) list that identifies those water
quality limited waterbodies that require the development of total maximum daily loads to assure
future compliance with water quality standards. The list also identifies the pollutant or stressor
causing the impairment and establishes a priority for developing a control plan to address the
impairment. The total maximum daily loads specify the maximum amount of a pollutant that a
water body can receive and still meet water quality standards. Once established, total
maximum daily loads are often implemented through watershed-based programs administered
by the State, primarily through permits issued under the National Pollutant Discharge
Elimination System (NPDES) permit program, under CWA Section 402, and associated point
and non-point source water quality improvement plans and associated BMPs. States must
update and resubmit their impaired waters list every 2 years, which ensures that impaired
waters continue to be monitored and assessed by the state until applicable water quality
standards are met.

Wisconsin has designated the open waters of Lake Michigan for recreation use, fish and aquatic
life, and public water supply (WAC NR 104). Overall, the waters of Lake Michigan support their
designated uses. The EPA approved Wisconsin’s 2020 303(d) list of impaired waters on
October 13, 2020 (WDNR 2021b). Wisconsin’s 303(d) list shows that the waters of Lake
Michigan lying within Manitowoc County continue to be impaired for fish consumption due to
polychlorinated biphenyls (PCBs) and mercury in fish tissue (WDNR 2021c). In addition, and as
summarized in the ER, a number of lakeshore beaches in Manitowoc County have impaired
water quality due to high bacterial levels (i.e., E. coli), attributable to point source and non-point
source runoff (NextEra 2020b; WDNR 2021c).
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Wisconsin Pollutant Discharge Elimination System Permitting Status and Plant Effluents

To operate a nuclear power plant, NRC licensees must comply with the CWA, including
associated requirements imposed by EPA or the State, as part of the NPDES permitting system
under CWA Section 402. The Federal NPDES permit program addresses water pollution by
regulating point sources (i.e., pipes, ditches) that discharge pollutants to waters of the United
States. NRC licensees must also meet state water quality certification requirements under
CWA Section 401. EPA or the States, not the NRC, sets the limits for effluents and operational
parameters in plant-specific NPDES permits. Nuclear power plants require a valid NPDES
permit and a current Section 401 Water Quality Certification to operate.

EPA authorized the state of Wisconsin to assume NPDES program responsibility. WDNR

administers the program as the Wisconsin Pollutant Discharge Elimination System (WPDES).
The State’s regulations for administering the WPDES program are contained in the Wisconsin
Administrative Code at WAC NR 200-299. WDNR issues WPDES permits on a 5-year cycle.

Point Beach is authorized to discharge various wastewater (effluent) streams under WPDES
individual (site-specific) permit WI-0000957-08-0. This permit has an effective date of

July 1, 2016, and it expired on June 30, 2021 (WDNR 2016a). NextEra submitted a timely
permit renewal application to WDNR in December 2020 (NextEra 2020c) in accordance with
Wisconsin’s regulations specified at WAC NR 200.06. Therefore, NextEra’s 2016 permit
remains valid and in force. The NRC staff reviewed NextEra’'s WPDES renewal application.
Based on its review of the application and current permit, the staff finds that NextEra has not
proposed any substantial changes in Point Beach’s effluent discharges with consequences for
the proposed subsequent license renewal term.

The WPDES permit authorizes monitored discharge from 10 outfalls, including 3 external
outfalls and 7 internal outfalls. External outfalls discharge directly to a surface water body or to
a feature that connects directly to a water body, while internal outfalls contribute flow to other
waste stream(s) before collectively discharging into an external outfall. At Point Beach, external
Outfalls 001 and 002 are the condenser cooling water return flows for Units 1 and 2 to

Lake Michigan through the south and north flume structures, respectively (see Figure 3-2).

NextEra’s WPDES permit (WDNR 2016a) further specifies the pollutant-specific discharge
limitations and monitoring requirements for effluents discharged through each outfall to ensure
that Point Beach’s discharges comply with applicable water quality standards. Depending on
the outfall, NextEra is required to monitor flow rate, pH, total suspended solids, heat rejection,
average and maximum temperature, effluent toxicity, total residual halogen (as total residual
chlorine), oil and grease, phosphorus, biochemical oxygen demand, and other specified
parameters. In addition, under its WPDES permit, NextEra must notify and seek approval from
WDNR before using any new water treatment chemicals (e.g., biocides or chemical additives) or
to increase quantities used, as such changes could alter Point Beach’s permitted effluent quality
(WDNR 2016a). Table 3.6-2 in NextEra’s ER (NextEra 2020b) summarizes applicable effluent
(water quality) monitoring requirements under Point Beach’s WPDES permit including a
description of the processes that contribute flow to each outfall. The NRC staff incorporates the
information in ER Table 3.6-2 (NextEra 2020b: Table 3.6-2, 3-79-3-81), here by reference.
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Figure 3-2 Point Beach Major Permitted WPDES Outfalls

The current WPDES permit also sets an upper limit on the heat rejected from the plant’s
condenser cooling water flow to Lake Michigan. This limit is 8,273 MBTU/hr. NextEra must
calculate the heat load value daily based on flow rate and the average intake and discharge
water temperatures (NextEra 2020b; WDNR 2016a). This limit accounts for operational
changes implemented at Point Beach associated with the extended power uprate (EPU) that the
NRC approved in 2011, and the supporting NRC environmental assessment (NRC 2011;

76 FR 22928). As documented in Attachment B to WPDES permit WI-0000957-08-0
(WDNR 2016a), the WDNR had determined that the heat load limit on Point Beach’s cooling
water discharge satisfies CWA Section 316(a) variance requirements. Specifically, WDNR
determined that discharges at the maximum heat load are protective of the balanced,
indigenous community of shellfish, fish, and wildlife in and on Lake Michigan and that no
temperature limit is needed for Point Beach’s thermal discharges. As discussed in its ER,

3-35



O©oo~NOoOOT AOWOWN -

NextEra reports that the heat load of Point Beach’s cooling water discharges has remained
below 8,273 MBTU/hr over the last 5 years. NextEra does not plan any facility modifications or
operational changes during the proposed subsequent license renewal term that would change
Point Beach’s thermal discharges (NextEra 2020b).

Treated and monitored, low-level radioactive liquids are intermittently discharged from the plant
liquid waste disposal system to the environment. Such discharges must be ALARA and meet
10 CFR Part 20 limits. The plant’s liquid wastes are collected in tanks where NextEra chemistry
personnel sample and analyze the liquids to determine if the liquids are suitable for release. If
suitable for discharge and other plant operating conditions are met, the liquids are pumped from
the tanks through a flow meter and radiation monitor. The release point is to the service water
discharge header, which leads to the circulating cooling water discharge flow to Outfall 001.

As a safeguard, the radiation monitoring system will close the discharge value if radioactivity is
detected at levels exceeding preset values (NextEra 2020b).

For all monitored effluent parameters, NextEra submits discharge monitoring reports to the
WDNR in accordance with the reporting schedule specified in its WPDES permit. NextEra
reports that it has not received any notices of violation from regulatory agencies between 2015
and 2020 (NextEra 2020b, 2021a). The NRC staff’s review of EPA’s Enforcement and
Compliance History Online system 5-year compliance history (January 2016 through July 2021)
revealed no notices of violation (EPA 2021d). However, as summarized in NextEra’s ER and in
response to a staff request for confirmation of information, NextEra has self-reported several
effluent exceedances to the WDNR over the last 5 years. These include exceeding the total
residual halogen concentration in the cooling water outfalls in December 2018 (Outfall 001) and
in March 2020 (Outfall 002), and exceeding several total suspended solids limits in April 2016
(Outfall 104, sanitary effluent); March 2019 (Outfall 104); and December 2020 (Outfall 105)
(NextEra 2020b, 2021a; EPA 2021d).

Industrial stormwater discharges from the Point Beach plant site are regulated under a separate
WPDES general permit. As cited in NextEra’s ER, WPDES general permit WI-S067857-4
expired on May 31, 2021 (NextEra 2020b, NextEra 2021a). However, the WDNR automatically
extended coverage to permit holders upon issuance of new general permits for Tier 2 industrial
facilities, with an effective date of May 31, 2021 (NextEra 2021a; WDNR 2021d). Therefore,
Point Beach is now covered under general permit WI-S067857-5.

In summary, NextEra maintains four stormwater retention ponds that mainly receive runoff from
site parking lots. A total of 13 stormwater outfalls (numbers 01 through 09, Parking Lots A
through C, and Warehouse 7) receive flow from industrial areas of the plant site as well as
collected groundwater. NextEra conducts quarterly inspections of the outfalls as prescribed in
the WPDES general permit. NextEra also maintains and implements a Stormwater Pollution
Prevention Plan (SWPP) for Point Beach operations that identifies the sources of stormwater
pollution and documents control measures, including BMPs to eliminate or reduce pollutants in
all stormwater discharges from the facility (NextEra 2020b).

Other Surface Water Resources Permits and Approvals

An applicant (in this case, NextEra) for a Federal license to conduct activities that may cause a
discharge of regulated pollutants into navigable waters of the United States is required by CWA
Section 401 to provide the Federal licensing agency (in this case, the NRC) with water quality
certification from the responsible certifying authority (in this case, the State of Wisconsin). This
certification denotes that discharges from the project or facility to be licensed will comply with
CWA requirements and will not cause or contribute to a violation of State water quality
standards. If the applicant has not received Section 401 certification, the NRC cannot issue a
renewed license unless the State has otherwise waived the requirement.
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In July 2020, EPA published a final rule revising the procedural requirements for CWA

Section 401 certifications at 40 CFR 121 (85 FR 42210). The final rule became effective on
September 11, 2020.2 The revised regulations at 40 CFR 121.6 require that the Federal
licensing agency establish the “reasonable period of time” and communicate that deadline to the
appropriate certifying authority within 15 days of receiving notice of the applicant’s certification
request. Under the revised regulations, under no circumstances can the certifying authority take
more than 1 year to issue the requested certification, deny certification, or waive its right to
certify. The certifying authority’s failure or refusal to act on a certification request within the
reasonable period of time is considered a waiver.

The NRC recognizes that some NPDES-delegated states explicitly integrate their CWA

Section 401 certification process with NPDES permit issuance. As indicated in its regulations at
WAC NR 299, it is the policy of the State of Wisconsin to waive CWA Section 401 certification
for any wastewater discharge associated with an activity that will be regulated by the permit
authority under Chapter 283 (Pollutant Discharge Elimination) of the Wisconsin statutes.
NextEra states in its ER (NextEra 2020b) that in support of the initial license renewal of Point
Beach, the previous plant owner/operator received confirmation from the State that CWA
Section 401 certification was met by issuance of a WPDES permit and the State waived
certification. Nevertheless, NextEra sought confirmation from the WDNR that no new CWA
Section 401 certification was required for subsequent license renewal. By letter dated

January 22, 2021 (NextEra 2021b), NextEra requested consultation with WDNR on the Point
Beach subsequent license renewal application and to confirm its interpretation of the CWA
Section 401 certification waiver provisions at WAC NR 299. In correspondence dated

February 9, 2021, in response to NextEra’s request, the WDNR Bureau of Waterways provided
confirmation that WAC NR 299 provides the WDNR the ability to waive certification for facilities
that have a WPDES permit. Further, WDNR indicated that no separate CWA Section 401 water
quality certification would be required for a WPDES permitted facility (WDNR 2021e).

The NRC staff received a copy of NextEra’s consultation request letter to the State of Wisconsin
on January 26, 2021. On February 9, 2021, in accordance with the requirements of the CWA
Section 401 certification regulations, the NRC staff sent a letter dated February 8, 2021 (via e-
mail correspondence) to the WDNR to notify them of the reasonable period of time for the State
to act on NextEra’s CWA Section 401 certification request for subsequent license renewal
(NRC 2021e). Specifically, the staff established a timeframe of 6 months from the date of
NextEra’s January 26, 2021, request for the State certifying authority to act. In response, the
WDNR directed the staff to its February 9, 2021, reply to NextEra, as described above. The
NRC staff concludes that the documentation referenced above as provided by the WDNR in
response to NextEra’s request for consultation on Point Beach subsequent license renewal
provides the necessary certification waiver pursuant to CWA Section 401(a)(1) to support
license renewal.

CWA Section 404 governs the discharge of dredge and fill materials to navigable waters,
including wetlands, primarily through permits issued by the USACE and applicable state-level
permitting programs. NextEra has USACE permit authorization to conduct bank stabilization
activities at Point Beach, as previously described in Section 3.4.3 of this SEIS. However, no
maintenance dredging has occurred at Point Beach and NextEra has no plans to conduct
dredging in the vicinity of plant intake and discharge facilities during the subsequent license
renewal term (NextEra 2020Db).

3 In 2021, the EPA initiated a process to reconsider and revise the 2020 CWA Section 401 Certification Rule
(86 FR 29541).
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3.5.2 Groundwater Resources

This section describes the groundwater flow systems (aquifers) and water quality in and around
the Point Beach site. Aquifers are a formation, group of formations, or part of a formation that
contain sufficient saturated, permeable material to yield significant quantities of water to wells
and springs.

3.5.2.1 Local and Regional Groundwater Resources

Sections 3.5.2 and 3.6.2 of NextEra’s ER (NextEra 2020b) describe the geology and
groundwater resources, respectively, in the Point Beach site vicinity. The NRC staff
incorporates the information in the ER (NextEra 2020b: 3.5.2, 3.6.2; 3-47-3-49, 3-68-3-71) and
the SEIS for initial license renewal of Point Beach (NRC 2005a: Sections 2.2.2 and 2.2.3) here
by reference. A summary of this information is provided in the following subsections. The staff
did not identify any new or significant information related to the groundwater resources during
the site audit, the scoping process, and its review of information available as cited in this SEIS.

In the northern portion of the Central Lowlands physiographic province of eastern Wisconsin,
where the Point Beach site is located, groundwater occurs in a shallow surficial aquifer and a
deeper bedrock aquifer system known as the Silurian dolomite aquifer. Regional and site
geology are discussed in Section 3.4.1 of this SEIS. The surficial aquifer is mainly comprised of
unconsolidated sand and gravel deposits resulting from glacial drift with some alluvial and
aeolian deposits. The shallow surficial aquifer is generally under water-table conditions except
where laterally extensive clay layers are present. The Silurian dolomite aquifer occurs within
the Niagara dolomite, which is a massive light-gray dolomite that contains minor amounts of
calcite and gypsum, pyrite, and beds of shale and limestone. It dips and thickens to the east
and thins to the west (Figure 3-3). It is thickest along the Lake Michigan shoreline. Most of the
hydraulic conductivity of the Silurian aquifer is due to fractures associated with joints and
bedding planes that have been enlarged through solution by moving water. The sequence of
dolomite experiences artesian conditions in areas where sufficient clay and silt of
unconsolidated deposit overlie the unit. The underlying Ordovician Maquoketa Shale,
undifferentiated Galena dolomite, Decorah formation, and Platteville formation together form a
confining unit between the Silurian aquifer and the underlying sandstone aquifer. The
sandstone aquifer consists of the hydraulically connected St. Peter Sandstone and Prairie du
Chien of Ordovician age and the Jordan Sandstone Member of the Trempealeau formation of
Cambrian age, with a combined thickness up to approximately 300 ft in the region

(NextEra 2020b; Section 3.5.2).

In the vicinity of Point Beach, surficial deposits of the surficial water-table aquifer are
approximately 110-ft (33-m) thick and have a hydraulic conductivity ranging from 0.0028 to
0.28 ft/d (1x10% to 1x10* cm/s). Infiltration of local precipitation is the principal source of
recharge to the surficial aquifer. Groundwater in the aquifer generally flows from west to east
toward Lake Michigan, with a hydraulic gradient of approximately 30 ft per mile.

The Silurian dolomite aquifer is approximately 600 ft (183 m) thick, is under confined conditions
and does not outcrop at the Point Beach site (NextEra 2020b). As indicated in the Point Beach
SEIS for initial license renewal (NRC 2005a), water levels in site wells completed in the Silurian
dolomite indicate an artesian condition at the site. Values of hydraulic conductivity ranging from
0.017 to 8,000 ft/d (approximately 6x10¢ to 2.8 cm/s), and well yields varying between 5 and
600 gal/min were reported in the Silurian dolomite (Emmons 1987). Recharge to the Silurian
aquifer and other lower bedrock aquifer mainly occurs where the units subcrop beneath the
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surficial deposits. The NRC staff's understanding of the site was informed by a review of its
conceptual model, developed by NextEra for the Point Beach site.

The EPA has designated no sole source aquifers in the states of Wisconsin or Michigan
(EPA 2020c).
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Figure 3-3 Hydrogeologic Section in the Vicinity of the Point Beach Site
3.5.2.2 Local and Regional Water Consumption

The main source of water in the northern portion of the Central Lowlands physiographic
province of eastern Wisconsin is the Silurian aquifer. On the Point Beach site, groundwater is
supplied from this aquifer from five onsite domestic water supply wells permitted through the
WDNR to supply the site with potable/drinking water and sanitary and fire suppression water.
These wells are the E-10 site supply well, Energy Information Center well, Site Boundary
Control Center well, Warehouse 6 well, and Warehouse 7 well. Section 3.6.3.2 of NextEra’s ER
further summarizes the construction details, uses, and applicable permits regarding these wells
(NextEra 2020b). The approved maximum withdrawals rates range from 2,000 gpd (1.4 gpm) to
100,000 gpd (69.4 gpm) (WDNR 2011a). The average groundwater withdrawals rate by

Point Beach in 2019 was 10,205 gpd (7 gpm) and averaged 12,542 gpd (8.7 gpm) between
2015 and 2019 (NextEra 2020b: Table 3.6-8a).

There are 62 offsite registered private groundwater wells within a 2-mi (3.2 km) radius of Point
Beach. These wells are located to the north, west, and south of the site and withdraw primarily
groundwater from the Silurian aquifer for domestic purposes.

Other groundwater withdrawals are reported in nearby counties for livestock and public water
supplies. In 2015, groundwater withdrawals at 5.61 mgd were reported in Manitowoc County,
with livestock withdrawals as the largest use at 2.34 mgd in Manitowoc County and 2.00 mgd in
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Kewaunee County. Public water supply was the next largest groundwater use, with withdrawals
of 1.36 mgd in Manitowoc County and 0.87 mgd in Kewaunee County (USGS 2020b).

3.5.2.3 Groundwater Quality

A sole source aquifer is an aquifer that supplies at least 50 percent of the drinking water for an
associated service area and no reasonably available alternative drinking water sources exist
should the aquifer become contaminated (EPA 2020c). Point Beach obtains its water supply
from wells that draw water from the Silurian aquifer, which is not a sole source aquifer
(NextEra 2020b).

The chemical quality of the shallow aquifer system is suitable for most uses and, as a result, this
aquifer is the source of most potable groundwater supplies in the area. However, the water may
require treatment because of the hardness caused by major dissolved ions (calcium,
magnesium, and bicarbonate) and locally high concentrations of iron and manganese
(Kammerer 1995).

Groundwater Protection Program

Groundwater quality at the Point Beach site is monitored through the Point Beach groundwater
protection program, which is described in Section 3.6.2.4 of NextEra’s ER (NextEra 2020b).
This program was implemented in 2008 based on the updated Industry Groundwater Protection
Initiative—Final Guidance Document (NEI 2007), which requires that that the program address
site geology, hydrology, groundwater, risk assessment, and remediation and identify actions to
effectively respond, manage, and communicate incidents involving impact on the subsurface
and groundwater from inadvertent release of radioactive materials.

The NRC staff determined that the potential radiological sources identified at Point Beach
include the spent fuel pool under the plant, the Unit 1 and Unit 2 reactor containment area, and
the earthen retention pond (which is no longer in operation). Groundwater impacted by potential
releases from these sources would likely flow to the beach drains, which collect stormwater
runoff from the site and receive recharge from groundwater from the shallow surficial aquifer.

Under the Point Beach groundwater protection program, onsite sampling is performed at

44 |ocations that include beach drains, intermittent stream and bog locations, drinking water
wells, facade wells, yard electrical manhole covers, groundwater monitoring wells, and the
subsurface drainage sump located in the Unit 2 facade. Monitoring well construction data are
provided in Table 3.7-3 of the applicant’'s ER (NextEra 2020b). A total of 15 wells were
monitored in 2019 (except the beach drains, subsurface drainage system (SSD), and manholes)
(Figure 3.6-6 and Table 3.6-3 of the ER). Among monitoring locations/wells installed to monitor
the groundwater under the plant foundation, four shallow wells, two in each facade, are located
at Unit 1 (1Z-361A, 2Z-361B) and Unit 2 (2Z-361A and 2Z-361B), and an SSD associated with
each unit, as well as the auxiliary and turbine buildings. The SSD is in the Unit 2 fagade and
was sampled 12 times during 2020 (NextEra 2021d). Repairs to beach drain access in
November 2019 allowed for monthly sampling of S-1 and S-3 locations throughout 2020
(NextEra 2021d).

Monitoring locations downgradient of the former operable, earthen retention pond include two
bogs/ponds at GW-08 and GW-07, located southeast and north of the former retention pond
between Warehouses 6 and 7. Other intermittent stream locations are GW-01 (E-01) at Creel
confluence, GW-02 (E. Creek), GW-03 (W. Creek), and GW-17 (STP). Water samples collected
from these locations are for tritium monitoring only, and gamma emitter and hard-to-detect
(HTD) radionuclides are not available. Groundwater samples are collected quarterly, semi-
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annually, or annually from selected onsite monitoring wells/locations. The water samples are
analyzed for radionuclides (tritium and gamma scan) to monitor potential impacts to
groundwater from inadvertent leaks or spills at the facility. Results of this sampling have been
submitted to the NRC in yearly monitoring reports (NextEra 2016, 2017, 2018, 2019, 2020d,
2021d) and are discussed in the section below.

Based on its review of the Point Beach groundwater monitoring program, the NRC staff
concludes that the current groundwater monitoring network is strategically located to promptly
detect and monitor any potential impacts to groundwater at the site.
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Figure 3-4 Point Beach Monitoring Wells, Facade Wells, and Water Supply Wells
Nonradiological Spills

Within the last 5 years, there has been one inadvertent nonradioactive release as an incidental
spill at the Point Beach site. Petroleum-contaminated soil was found in one of the boreholes
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during a site excavation activity involving cathodic protection installation on December 7, 2018.
A soil sample from 3-4 ft below grade was collected and analyzed for diesel range organics
(DRO), gasoline range organics (GRO), and metals in the laboratory. The laboratory results
showed DRO at 171 mg/kg and GRO at 44.9 mg/kg. Approximately 600 Ibs. of contaminated
soil were excavated and disposed of offsite. There was no indication of any active leakage.
WDNR closed the case on March 20, 2019 (NextEra 2020b).

Radiological Spills

No spills to groundwater have occurred at Point Beach within the last 5 years, and
concentrations of tritium have remained below the EPA-established maximum contaminant level
for drinking water of 20,000 picocuries per liter (pCi/L) (40 CFR Part 141) (NextEra 2020b,
2021d; WDNR 2019a).

Tritium in