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Abstract

This environmental impact statement (EIS) has been prepared in response to an application
submitted to the U.S. Nuclear Regulatory Commission (NRC) by Dominion Nuclear North Anna,
LLC (Dominion), for an early site permit (ESP). The proposed action requested in Dominion’s
application is for the NRC to (1) approve a site within the existing North Anna Power Station
(NAPS) boundaries as suitable for the construction and operation of one or more new nuclear
power generating facilities and (2) issue an ESP for the proposed site located at NAPS. The
proposed action does not include any decision or approval to construct or operate one or more
units; these are matters that would be considered only upon the filing of applications for a
construction permit and an operating license, or an application for a combined license.

In its application, Dominion proposed a plan for redressing the environmental effects of certain
site preparation and preliminary construction activities; that is, those activities allowed by

Title 10 of the Code of Federal Regulations (CFR) 50.10(e)(1), performed by an ESP holder
under 10 CFR 52.25. In accordance with the site redress plan, the site would be redressed if
the NRC issues the requested ESP (containing the site redress plan), the ESP holder performs
these site preparation and preliminary construction activities, the ESP is not referenced in an
application for a construction permit or combined license, and no alternative use is found for the
site.

This EIS includes the NRC staff's analysis that considers and weighs the environmental impacts
of constructing and operating two nuclear units at the North Anna ESP site or at alternative
sites, mitigation measures available for reducing or avoiding adverse impacts, and public
comments on both the staff’'s Draft EIS and the Supplement to the Draft EIS (SDEIS). It also
includes the staff’'s recommendation to the Commission regarding the proposed action.

As part of the NRC review of the application, the NRC solicited comments from the public on the
Draft EIS, which was issued in December 2004, and the SDEIS, which was issued in July 2006
in response to changes proposed by Dominion in Revision 6 of its Environmental Report.

These changes involved adopting a different cooling approach for the proposed new Unit 3 and
increasing the maximum power output for both of the proposed new units (i.e., Units 3 and 4).
Volume Il of this document sets forth all public comments received concerning the Draft EIS and
the SDEIS and the NRC staff's responses to these comments, organized by subject matter.

The comment letters on the Draft EIS are in the NRC’s document management system
(ADAMS) under accession number ML0514720560. Comment letters on the SDEIS are under
accession number ML063060459. ADAMS can be accessed through the NRC’s website at
www.nrc.gov. Where appropriate, changes were made to the Draft EIS and SDEIS and are
identified by change bars in the margins of this Final EIS.

December 2006 iii NUREG-1811, Volume |



The staff's recommendation to the Commission related to its environmental review of the
proposed action is that the ESP should be issued. This recommendation is based on (1) the
Environmental Report (ER) submitted by Dominion; (2) consultation with Federal, State, Tribal,
and local agencies; (3) the staff's independent review; (4) the staff’'s consideration of public
comments on both the Draft EIS and the SDEIS; and (5) the assessments summarized in this
Final EIS, including the potential mitigation measures identified in the ER and in the EIS. In
addition, in making its recommendation, the staff has concluded that the alternative sites
considered are not obviously superior to the proposed site. Finally, the staff concludes that the
site preparation and preliminary construction activities enumerated in 10 CFR 50.10(e)(1) would
not result in any significant adverse environmental impact that cannot be redressed.
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Executive Summary

On September 25, 2003, the U.S. Nuclear Regulatory Commission (NRC) received an
application from Dominion Nuclear North Anna, LLC (Dominion) for an early site permit (ESP)
for two units located adjacent to the North Anna Power Station (NAPS), Units 1 and 2. The
North Anna ESP site is located in Louisa County, Virginia, approximately 10 km (6 mi) northeast
of the town of Mineral. On the basis of Revision 3 of Dominion’s application, the staff issued a
draft environmental impact statement (EIS) in December 2004. On April 13, 2006, Dominion
submitted Revision 6 to its application, which included a revised Environmental Report (ER).

In Revision 6 (and reflected in subsequent revisions) to the North Anna ESP application,
Dominion proposed (1) changing its approach for cooling proposed Unit 3 from a once-through
cooling system, as described in previous versions of the ER, to a closed-cycle system and

(2) increasing the maximum power level per unit from 4300 megawatts-thermal (MW(t)) to
4500 MW(t) for the proposed Units 3 and 4 (hereafter referred to as Units 3 and 4). Under the
revised cooling system approach, Unit 3 would use a closed-cycle, combination wet and dry
cooling system.

The NRC staff determined that the changes to the proposed action in Revision 6 of the
application were substantial; therefore, the staff prepared a Supplement to its Draft EIS (SDEIS)
pursuant to 10 CFR 51.72. In July 2006, the staff published a Notice of Availability for the
Supplement to the Draft EIS for the North Anna ESP Application in the Federal Register. The
scope of the SDEIS was limited to the environmental impacts associated with the change in the
cooling system for Unit 3 and the increase in the maximum power level for both units. The
evaluation presented in the SDEIS replaced the evaluation of the impacts associated with the
originally proposed once-through cooling for Unit 3 and modifies the analysis of impacts related
to the power level increase.

On September 13, 2006, Dominion submitted Revision 9 to the application. In this revision,
Dominion reduced the value assumed for the release of liquid tritium. The effect of the change
was to lower the calculated dose to the public. Any reference to the ER in this EIS refers to
Revision 9 unless otherwise specified. The revised evaluations, based on all submittals through
Revision 9, along with public comments received on the SDEIS, are incorporated into this Final
EIS together with comments concerning the original Draft EIS, and the staff's consideration of
such comments.

An ESP is a Commission approval of a site or sites for one or more nuclear power facilities.
Issuance of an ESP is an action separate from the issuance of a construction permit (CP) or a
combined construction permit and operating license (combined license or COL) for such a
facility. An ESP application may refer to a reactor’s or reactors’ design parameters or a plant
parameter envelope (PPE), which is a set of values of plant design parameters that an ESP
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applicant expects will bound the design characteristics of the reactor or reactors that might be
built at a selected site; alternatively an ESP may refer to a detailed reactor design. An ESP is
not a license to build a nuclear power plant; rather, the application for an ESP initiates a
process undertaken to assess whether a proposed site is a suitable location for such a plant
should the applicant decide to pursue a CP or COL.

Section 102 of the National Environmental Policy Act of 1969 (NEPA) (42 USC 4321 et seq.)
directs that Federal agencies prepare an EIS for major Federal actions that significantly affect
the quality of the human environment. The NRC has implemented Section 102 of NEPA in
Title 10 of the Code of Federal Regulations (CFR) Part 51. Subpart A of 10 CFR Part 52 sets
forth the NRC regulations related to ESPs. As set forth in 10 CFR 52.18, the Commission has
determined that an EIS will be prepared during the review of an application for an ESP. The
purpose of Dominion’s proposed action, issuance of the ESP, is to provide stability in the
licensing process by addressing site safety and environmental issues before the plants are built
rather than after construction is completed. Part 52 of Title 10 describes the ESP as a “partial
construction permit.” An applicant for a CP or COL for a nuclear power plant or plants to be
located at a site for which an ESP has been issued can reference the ESP, and matters
resolved in the ESP proceeding are considered resolved in any subsequent proceeding absent
the identification of new and significant information. However, issuance of either a CP (and
operating license) or COL to construct and operate a nuclear power plant is a major Federal
action that requires its own environmental review in accordance with 10 CFR Part 51.

Three primary issues — site safety, environmental impacts, and emergency planning — must be
addressed in the ESP application. Likewise, in its review of the application, the NRC assesses
the applicant’s proposal in relation to these issues and determines whether the application
meets the requirements of the Atomic Energy Act of 1954 and NRC regulations. Site safety and
emergency planning are addressed in the staff's safety evaluation report. This EIS addresses
the environmental impacts of the proposed action. Pursuant to 10 CFR 52.17(a)(2), however,
Dominion did not address the benefits of the proposed action (e.g., the need for power). In
accordance with 10 CFR 52.18, the Draft EIS, the SDEIS, and this Final EIS are focused on the
environmental effects of construction and operation of a reactor, or reactors, that have
characteristics that fall within the design parameters that would be specified in the ESP if it is
granted.

The holder of an ESP, or an applicant for a CP or COL that references an ESP that includes a
site redress plan, may, in accordance with 10 CFR 52.25, perform the site preparation and
preliminary construction activities enumerated in 10 CFR 50.10(e)(1), provided that the Final
EIS concludes that the activities will not result in any significant adverse environmental impacts
that cannot be redressed. Dominion provided a site redress plan as part of its ESP application.
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Upon acceptance of the Dominion ESP application for docketing, the NRC began the
environmental review process described in 10 CFR Part 51 by publishing in the Federal
Register a Notice of Intent (68 FR 65961) to prepare an EIS and conduct scoping. The staff
visited the North Anna ESP site during December 2003 and held a public scoping meeting in
Mineral, Virginia, on December 8, 2003. Subsequent to the site visit and the scoping meeting
and in accordance with the provisions of NEPA and 10 CFR Part 51, the staff determined and
evaluated the potential environmental impacts of constructing and operating two new nuclear
power plants at the North Anna ESP site, and stated its preliminary findings in a Draft EIS,
which was issued on December 2, 2004.

The Draft EIS set forth (1) the results of the NRC staff's preliminary analyses, which considered
and weighed the environmental effects of the proposed action (issuance of the ESP) and of
constructing and operating two new nuclear units at the ESP site; (2) mitigation measures for
reducing or avoiding adverse effects; (3) the environmental impacts of alternatives; and (4) the
staff’'s preliminary recommendation regarding the proposed action.

The staff conducted a public meeting on February 17, 2005, to describe the preliminary results
of the NRC environmental review, answer questions, and provide members of the public with
information to assist them in formulating comments on the Draft EIS. On April 13, 2006,
Dominion submitted Revision 6 to its application, which included substantial changes and
required the staff to develop the SDEIS, which was published in July 2006. The staff held a
similar public meeting on August 15, 2006, for the SDEIS. After the comment period, the staff
considered all comments received. The staff’s disposition of the comments, on both the Draft
EIS and the SDEIS are set forth in Volume Il, Appendix E, of this Final EIS.

During the course of preparing the North Anna ESP EIS, the staff reviewed the revised ERs
submitted by Dominion; consulted, as necessary, with Federal, State, Tribal and local agencies;
and followed the guidance set forth in the NRC’s review standard RS-002, Processing
Applications for Early Site Permits, to conduct an independent review of the issues presented in
the ER, as revised. The review standard draws from the previously published NUREG-0800,
Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants, and
NUREG-1555, Standard Review Plans for Environmental Reviews for Nuclear Power Plants.

To guide its assessment of environmental impacts of a proposed action or alternative actions,
the NRC has established a standard of significance for impacts using guidance set forth by the
Council on Environmental Quality (40 CFR 1508.27). Using this approach, the NRC has
established three significance levels — SMALL, MODERATE, or LARGE - which are 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.
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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.

Mitigation measures, assumptions, and applicant commitments used in the staff’'s analysis are
presented in Appendix J. Proposed permit conditions are also included in Appendix J.

The staff's recommendation, in view of the environmental impacts described in the EIS, is that
the ESP for North Anna Units 3 and 4 should be issued. This recommendation is based on

(1) the ER submitted by Dominion; (2) consultation with Federal, State, Tribal and local
agencies; (3) the staff’s independent review; (4) the staff’'s consideration of public comments
related to the environmental review that were received during the review process; and (5) the
assessments summarized in the EIS, including the potential mitigation measures identified in
the ER and in the EIS. In addition, in making its recommendation, the staff has concluded that
the alternative sites considered are not obviously superior to the proposed site. Finally, the staff
concludes that the site preparation and preliminary construction activities enumerated in

10 CFR 50.10(e)(1) would not result in any significant adverse environmental impact that cannot
be redressed.
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Abbreviations/Acronyms

ABWR advanced boiling water reactor

ac acre(s)

ACE U.S. Army Corps of Engineers

ACR-700 Advanced CANDU Reactor
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AEC U.S. Atomic Energy Commission

ALARA as low as reasonably achievable
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1.0 Introduction

On September 25, 2003, the U.S. Nuclear Regulatory Commission (NRC) received an
application pursuant to Title 10 of the Code of Federal Regulations (CFR), Part 52 from
Dominion Nuclear North Anna, LLC (Dominion) for an early site permit (ESP) for the North Anna
ESP site located in Louisa County, Virginia near the town of Mineral, Virginia. The

September 25, 2003 Environmental Report (ER) contained in the application was revised by
letters dated October 2, 2003 (Revision 1), July 15, 2004 (Revision 2), September 7, 2004
(Revision 3), May 12, 2005 (Revision 4), July 25, 2005 (Revision 5), April 13, 2006 (Revision 6),
June 21, 2006 (Revision 7), July 31, 2006 (Revision 8), and September 13, 2006 (Revision 9).
Any reference in this environmental impact statement (EIS) to the ER refers to Revision 9
(Dominion 2006a), unless otherwise stated. Under the NRC regulations in 10 CFR Part 52 and
in accordance with the applicable provisions of 10 CFR Part 51, which are the NRC regulations
implementing the National Environmental Policy Act of 1969 (NEPA), the NRC is required to
prepare an EIS as part of its review of an ESP application.

The NRC issued the EIS in draft form for public comment in December 2004 (NRC 2004a). A
Supplement to the Draft EIS (SDEIS), issued in July 2006, evaluated changes to the cooling
system for proposed Unit 3 and an increase in power level for Units 3 and 4 made by Dominion
after the Draft EIS was published (NRC 2006a). The evaluation presented in the SDEIS
replaced the evaluation of the impacts associated with the originally proposed once-through
cooling system for Unit 3 and modified the analysis of impacts related to the power level
increase. These revised evaluations, along with the public comments received on the analysis
presented in the SDEIS, are incorporated into this Final EIS together with comments received
concerning the original Draft EIS and the staff's consideration of such comments.

The North Anna Draft EIS, the SDEIS, and this Final EIS follow a similar structure of section
contents. Traditionally, change bars are placed in the margins of a final EIS to identify where
the final document has been changed from the Draft EIS in response to public comments or
corrections. For the North Anna ESP, two previous draft documents exist for this Final EIS.
They differ with respect to the changes to the Unit 3 cooling system and the increase in
maximum power level proposed in Dominion’s ER Revision 6. In this document, change bars
are used primarily where new information is added in response to public comment, or a
technically substantive change has been made.
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Introduction

1.1 Background

An ESP is a Commission approval of a site or sites for one or more nuclear power facilities.
Issuance of an ESP is a process that is separate from the issuance of a construction permit
(CP), an operating license (OL), or a combined construction and operating license (combined
license or COL) for such a facility. The ESP application and review process makes it possible
to evaluate and resolve safety and environmental issues related to siting before the applicant
makes a large commitment of resources. If the ESP is approved, the applicant can “bank” the
site for up to 20 years for future reactor siting. In addition, if the ESP includes a site redress
plan, the ESP holder can conduct certain site preparation and preliminary construction activities
enumerated in 10 CFR 50.10 (e)(1). An ESP does not authorize construction and operation of a
nuclear power plant. To construct and operate a nuclear power plant, an ESP holder must
obtain a CP and an OL, or a COL, which are separate major Federal actions that require their
own environmental review in accordance with 10 CFR Part 51.

As part of its evaluation of the environmental aspects of the action proposed in an ESP
application, the NRC prepares an EIS in accordance with 10 CFR 52.18 and 10 CFR Part 51.
Because site suitability encompasses construction and operational parameters, the EIS
addresses impacts of both construction and operation of reactors and associated facilities. In a
review separate from the EIS process, the NRC analyzes the safety characteristics of the
proposed site and emergency planning information. These latter two analyses are documented
in a safety evaluation report that presents the conclusions reached by the NRC regarding the
following issues:

» whether there is reasonable assurance that a reactor or reactors, having characteristics
that fall within the parameters for the site, can be constructed and operated without
undue risk to the health and safety of the public

» whether there are significant impediments to the development of emergency plans

» whether site characteristics are such that adequate security plans and measures can be
developed.

The staff has issued a separate safety evaluation report for the North Anna ESP site in
accordance with 10 CFR Part 52 (NRC 2005b, 2006b). In addition, if the applicant proposes
either major features of emergency plans or complete and integrated emergency plans, the
safety evaluation report documents whether such major features are acceptable, or whether the
complete and integrated emergency plans provide reasonable assurance that adequate
protective measures can and will be taken in the event of a radiological emergency. Dominion
chose to propose major features of emergency plans in its application.
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1.1.1 Plant Parameter Envelope

The applicant for an ESP need not provide a detailed design of a reactor or reactors and the
associated facilities, but should provide sufficient bounding parameters and characteristics of
the reactor or reactors and the associated facilities so that an assessment of site suitability can
be made. Consequently, the ESP application may refer to a plant parameter envelope (PPE) as
a surrogate for a nuclear power plant and its associated facilities.

A PPE is a set of values of plant design parameters that an ESP applicant expects will bound
the design characteristics of the reactor or reactors that might be constructed at a given site.
The PPE values are a bounding surrogate for actual reactor design information. Analysis of
environmental impacts based on a PPE approach permits an ESP applicant to defer the
selection of a reactor design until the CP or COL stage. The PPE is discussed in more detail in
Section 3.2 and is contained in Appendix | of this EIS.

1.1.2 Site Preparation and Preliminary Construction Activities

The holder of an ESP, or an applicant for a CP (10 CFR Part 50) or a COL (Subpart C of

10 CFR Part 52) that references an ESP with an approved site redress plan, may in accordance
with 10 CFR 52.25(a) perform the site preparation and preliminary construction activities
enumerated in 10 CFR 50.10(e)(1), provided the final ESP EIS concludes that the activities will
not result in any significant adverse environmental impacts that cannot be redressed. Dominion
provided a site redress plan as part of its ESP application (Dominion 2006b). Activities
permitted under an ESP containing a site redress plan include preparation of the site for
construction of the facility, installation of temporary construction support facilities, excavation for
facility structures, construction of service facilities, and construction of certain structures,
systems, and components that do not prevent or mitigate the consequences of postulated
accidents (10 CFR 50.10(e)(1)). The site redress plan specifies how the applicant would
stabilize and restore the site to its preconstruction condition (or conditions consistent with an
alternative use) in the event these site preparation activities are performed but a nuclear power
plant is not constructed on the ESP site.

Should the NRC grant the ESP and the ESP holder decides to perform the activities authorized
by 10 CFR 52.25, “Extent of Activities Permitted,” the ESP holder must obtain from the
landowner the authority to undertake those activities on the ESP site. In obtaining such a right,
the ESP holder must also obtain the corresponding right to implement the site redress plan
described in the staff’s Final EIS in the event that no plant is built on the ESP site. The staff
proposes to include a condition in any ESP that might be issued requiring that the ESP holder
obtain the right to implement the site redress plan before initiating any activities authorized by
10 CFR 52.25. In addition, Section 401 of the Clean Water Act requires that applicants for
Federal permits that would allow discharges into navigable waters obtain a certification
regarding the discharge or obtain a waiver for such a certification. As discussed in Section 1.5
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of this chapter, the staff proposes to include a condition prohibiting the ESP holder from
conducting any pre-construction activity that would result in a discharge into navigable waters
without first submitting to the NRC a Virginia Water Protection Permit (which under Virginia’s
State Water Control Law at Virginia Code § 62.1-44.15:5(A) constitutes the certification required
under Clean Water Act § 401) or a determination by the Virginia Department of Environmental
Quality (VDEQ) that no certification is required.

1.1.3 ESP Application and Review

In accordance with 10 CFR 52.17(a)(2), Dominion submitted an ER as part of its ESP
application (Dominion 2006a). The ER focuses on the environmental effects of construction
and operation of reactors with characteristics that fall within the PPE. The ER also includes an
evaluation of alternative sites to determine whether there is an obviously superior alternative to
the proposed site. The ER is not required to include, nor does it include, an assessment of the
benefits of the proposed action (e.g., the need for power) or a discussion of energy alternatives.

The NRC staff conducts its reviews of ESP applications in accordance with guidance set forth in
review standard RS-002, Processing Applications for Early Site Permits (NRC 2004b). The
review standard draws from the previously published NUREG-0800, Standard Review Plan for
the Review of Safety Analysis Reports for Nuclear Power Plants (NRC 1987), and
NUREG-1555, Standard Review Plans for Environmental Reviews for Nuclear Power Plants
(ESRP) (NRC 2000). RS-002 provides guidance to NRC staff reviewers to help ensure a
thorough, consistent, and disciplined review of any ESP application. As stated in RS-002, an
applicant may elect to use a PPE approach instead of supplying specific design information.
The staff's June 23, 2003, responses to comments received on draft RS-002 (in NRC’s
document system [ADAMS] under the Accession Number ML031710698) provide additional
insights on the staff’'s expectations and potential approach to the review of an application
employing the PPE approach (NRC 2003). Specifically, the NRC staff adapted the ESRP
review guidance to the PPE concept. The findings in this EIS reflect the adaptation of the
ESRP guidance to the PPE approach.

In addition, the staff also considered the information and analyses provided in the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS) (NRC 1996)® in
its review. Because the GEIS included a review of data from all operating nuclear power plants,
some of the information was useful for the environmental review of the proposed action. The
staff has identified in the text those areas where this information has been used.

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all
references to the “GEIS” include the GEIS and Addendum 1
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Pursuant to 10 CFR 52.18, an EIS prepared by the NRC staff on an application for an ESP
focuses on the environmental effects of construction and operation of a reactor, or reactors, that
have characteristics that fall within the postulated site parameters. Such an EIS must also
include an evaluation of alternative sites to determine whether there is any obviously superior
alternative to the site proposed. The Commission’s regulations recognize that certain matters
need not be resolved at the ESP stage (e.g., an assessment of the benefits, need for power)
and, thus, may be deferred until an applicant decides to apply for a CP or COL. Further, the
NRC staff realizes that certain information pertaining to the environmental impacts of
construction and operation of new nuclear power facilities may not be available when the NRC
staff reviews an ESP application.

Dominion’s ESP application, including its ER, was submitted under oath or affirmation.
Applicants use the body of NRC regulatory guidance (e.g., Regulatory Guides, Review
Standards, and Standard Review Plans) and can take advantage of approaches and methods
that are acceptable to the NRC to analyze environmental impacts. The staff relied upon the ER
as a source of basic information about the plant parameters, the site, the region, and the
environment. The applicant and the NRC are not required to have identical positions on the
significance of environmental impacts; nevertheless, at times there are different conclusions
reached based on different methods and assumptions. Subsequent to the acceptance of the
application, the staff visited the site; consulted with local, State, Tribal and Federal agencies;
and conducted its own independent review. The Draft EIS, the SDEIS, and this Final EIS are
the result of the staff's review and properly include material from various sources including the
ER. Ultimately, the NRC is responsible for the reliability of all of the information used in its EIS.
If, as part of its independent review, the NRC determines that information presented in the ER is
useful and the NRC confirms its accuracy, then the NRC may use the information in its EIS.

With regard to the environmental impacts associated with construction and operation of the
proposed North Anna Units 3 and 4, Dominion made a number of representations in its
application. As discussed in the evaluations in this EIS, the staff relied on these representations
and staff-developed assumptions in assessing the environmental impacts associated with
construction and operation of Units 3 and 4. As such, fulfillment of these representations and
assumptions provide part of the basis for the final impact assessment. Should a CP or COL
applicant reference the ESP, and the staff ultimately determines that a representation or an
assumption has not been satisfied at the CP/COL stage, that information would be considered
new and potentially significant, and the affected impact area could be subject to re-examination.

In its application and in responses to requests for additional information (RAls), Dominion did
not or was unable to provide information and analysis for certain issues sufficient to allow the
NRC staff to complete its analysis. For such issues, Dominion did not offer, nor did the staff
identify, bases for assumptions that would allow resolution. The staff was unable to determine a
unique significance level for such issues, and therefore, these issues are not resolved for the
North Anna ESP site.
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As provided by 10 CFR 52.39(a)(2), the Commission shall treat those matters that are resolved
through this EIS as resolved in any later proceeding on an application for a CP or COL
referencing the requested North Anna ESP. However, as discussed in the NRC staff's

July 6, 2005, letter to Mr. A. Heymer of the Nuclear Energy Institute, a CP or COL applicant
must identify whether there is new and significant information on these resolved issues

(NRC 2005a). This requirement complements the obligation of a CP or COL applicant
referencing an ESP to provide information to resolve any significant environmental issue not
considered in the previous proceeding on the ESP. Issuance of either a CP (and OL) or a COL
to construct and operate a nuclear power plant is a major Federal action that requires its own
environmental review in accordance with 10 CFR Part 51. As provided in 10 CFR 52.79 and
under NEPA, the CP or COL environmental review will be informed by the EIS prepared at the
ESP stage, and the NRC staff intends to use tiering and incorporation-by-reference whenever it
is appropriate to do so. The CP or COL applicant must address any other issue not considered
or not resolved in the EIS for the ESP. Moreover, pursuant to 10 CFR 51.70(b), the NRC is
required to independently evaluate and be responsible for the reliability of all information used in
the environmental review for a CP or COL application, and the staff may (1) inquire into the
continued validity of information disclosed in an EIS for an ESP that is referenced in a COL
application, and (2) look for any new information that may affect the assumptions, analyses, or
conclusions reached in the ESP EIS.

In addition, measures and controls to limit any adverse impact will be identified and evaluated
for feasibility and adequacy in limiting adverse impacts at the ESP stage, where possible, and at
the CP or COL stage. As a result of the staff's environmental review of the ESP application, the
staff may determine that conditions or limitations on the ESP may be necessary in specific
areas, as set forth in 10 CFR 52.24. Therefore, the staff identified in the Draft EIS, SDEIS, and
this Final EIS when and how assumptions and PPE values limit its conclusions on the
environmental impacts to a particular resource (see also Appendix J).

Following requirements set forth in 10 CFR Part 51 and the guidance in RS-002, the NRC
environmental staff (and technical experts from the Pacific Northwest National Laboratory
retained to assist the staff) visited the North Anna ESP site and alternative sites in

December 2003; January, February, September, and December 2005; and May 2006 to gather
information and to become familiar with the sites and their environs. During these site visits, the
staff and its contractor personnel met with the applicant’s staff, public officials, Federal and
State regulators, local officials, and the public. A list of the organizations contacted is provided
in Appendix B. Other documents related to the North Anna ESP site were reviewed and are
listed as references where appropriate.

Upon acceptance of the Dominion ESP application for docketing, the NRC began the
environmental review process described in 10 CFR Part 51 by publishing in the Federal
Register a Notice of Intent (68 FR 65961) to prepare an EIS and conduct scoping. The staff
held a public scoping meeting on December 8, 2003, in Mineral, Virginia. Subsequent to the
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scoping meeting and in accordance with NEPA and 10 CFR Part 51, the staff determined and |
evaluated the potential environmental impacts of constructing and operating two new nuclear
power plants at the North Anna ESP site, and stated its preliminary findings in a Draft EIS

issued on December 2, 2004 (NRC 2004a). On December 10, 2004, the staff issued a Notice of
Availability in the Federal Register (69 FR 71854). On December 17, 2004, the U.S.

Environmental Protection Agency (EPA) issued a Notice of Filing (69 FR 75535), and initiated a
75-day comment period for the Draft EIS, which ended March 2, 2005.

A public meeting was conducted on February 17, 2005, at Mineral, Virginia, to describe the
results of the NRC environmental review, answer questions related to the review, and provide
members of the public with information to assist them in formulating their comments on the
Draft EIS.

On April 13, 2006, Dominion submitted Revision 6 to its application. The staff issued a Notice |
of Intent to prepare a supplement to the Draft EIS (71 FR 28392). In response to the changes
proposed in ER Revision 6 related to the Unit 3 cooling system and the maximum power level of
both Units 3 and 4, the NRC staff re-evaluated the environmental impacts of these issues and
documented its conclusions in the SDEIS (NRC 2006a). The scope of the SDEIS was limited to
the environmental impacts associated with the changes in the ER Revision 6 cooling system for
Unit 3 and the maximum power level for the proposed new units. This evaluation replaced the
evaluation of the impacts of once-through cooling for Unit 3 in the Draft EIS and modified the |
analysis of impacts related to the power level. On July 12, 2006, the staff issued a Notice of |
Availability for the SDEIS in the Federal Register (71 FR 39372). On July 14, 2006, the |
U.S. Environmental Protection Agency (EPA) published the Notice of Filing of the SDEIS |
(71 FR 40096) initiating a 45-day comment period during which the public could comment on

the SDEIS. Subsequently, the comment period was extended an additional 15 days, ending
September 12, 2006 (71 FR 46927). A public meeting was held August 15, 2006, in Mineral,
Virginia. Comments received at the public meeting and those received by letter and e-mail are |
included in Appendix E (Volume Il) of this Final EIS along with those received on the Draft EIS.
Revised evaluations, along with public comments received on the analysis presented in the

SDEIS, are incorporated into this Final EIS together with public comments and the staff’'s
consideration of comments received concerning the Draft EIS.

To guide its assessment of environmental impacts of a proposed action or alternative actions,
the NRC has established a standard of significance for impacts using Council on Environmental
Quality (CEQ) guidance (40 CFR 1508.27). Using this approach, the NRC has established
three significance levels — SMALL, MODERATE, or LARGE — which are 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.
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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.

This EIS presents the staff’s analysis that considers and weighs the environmental impacts of
the proposed action at the North Anna ESP site, including the environmental impacts
associated with construction and operation of reactors at the site, the impacts of constructing
and operating reactors at alternative sites, the environmental impacts of alternatives to granting
the ESP, and mitigation measures available for reducing or avoiding adverse environmental
effects. It also provides the NRC staff's recommendation to the Commission regarding the
suitability of the North Anna ESP site for construction and operation of reactors with
characteristics that fall within the PPE.

The comment letters on the Draft EIS and SDEIS are in the NRC’s document management
system (ADAMS) under accession numbers ML043380308 and ML061800217, respectively.

1.2 The Proposed Federal Action

The proposed Federal action is the issuance, under the provisions of 10 CFR Part 52, of an
ESP for the North Anna ESP site for nuclear power facilities with characteristics that fall within
the PPE. In addition, Dominion proposes a plan for redressing the environmental effects of
certain site preparation and preliminary construction activities (i.e., those activities enumerated
in 10 CFR 50.10(e)(1)) performed by an ESP holder under 10 CFR 52.25. In accordance with
the plan, the site would be redressed if the NRC issues the requested ESP (containing the site
redress plan), the ESP holder performs these site preparation and preliminary construction
activities, the ESP is not referenced in an application for a CP or COL, and no alternative use is
found for the site. While Dominion is not currently proposing construction and operation of new
units, this EIS analyzes the environmental impacts that could result from the construction and
operation of two new nuclear units at the North Anna ESP site, or at three alternative sites.
These impacts are analyzed to determine whether the proposed ESP site is suitable for the new
units and whether there is an alternative site that is obviously superior to the proposed site.

The North Anna ESP site proposed by Dominion is located in Louisa County in northeastern
Virginia, near the town of Mineral. It is completely within the confines of the current North Anna
Power Station (NAPS) site, which is located on a peninsula on the southern shore of Lake Anna
approximately 8 km (5 mi) upstream of the North Anna Dam. The NAPS site contains two
nuclear generating units managed by Dominion Generation. Lake Anna is approximately 27 km
(17 mi) long with 435 km (272 mi) of shoreline. The lake was created in 1971 by the
construction of a dam on the main stem of the North Anna River. Virginia Electric and Power
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Company, a subsidiary of Dominion Resources, Inc., owns the land above and below the lake
surface and around the lake up to the expected high-water mark.

For purpose of the ESP application, no specific plant design was selected by Dominion for the
ESP site; instead, a set of values of plant parameters (i.e., the PPE) has been specified for the
staff’'s evaluation of the future development of the North Anna site. Dominion has for the
purpose of preparation of a COL application selected the Economic Simplified Boiling Water
Reactor (ESBWR) (Dominion 2005a). However, for the ESP review, Dominion’s application
uses the PPE approach. The PPE is based on the addition of power generation from two
distinct units, to be designated as North Anna Units 3 and 4. Each unit represents 4500 MW(t)
of the total generation capacity to be added and would consist of one or more reactors or
reactor modules. These multiple reactors or modules (the number of which may vary depending
on the reactor type selected) would be grouped into distinct operating units, proposed Units 3
and 4. The ESP application does not propose construction and operation of Units 3 and 4. The
phrase “proposed Units 3 and 4,” as used in this EIS, indicates surrogate reactors with the
design parameters specified in the PPE for environmental evaluation. The total nuclear
generating capacity to be added would not exceed 9000 MW(t). Cooling water for Unit 3, the
first of the proposed new units, was originally envisioned as being provided by Lake Anna using
a once-through cooling system. With the changes proposed in ER Revision 6, Unit 3 would now
be cooled using a closed-cycle, combination wet and dry cooling tower system. Unit 4 would
use dry cooling towers.

1.3 The Purpose and Need for the Proposed Action

The purpose and need for the proposed action (i.e., ESP issuance) is to provide stability in the
licensing process by addressing site safety and environmental issues before the plants are built
rather than after construction is completed. The ESP process allows for early resolution of
many safety and environmental issues that may be identified for the ESP site. In the absence
of an ESP, safety and environmental reviews of applications for OLs under 10 CFR Part 50
would take place during plant construction. Alternatively, all safety and environmental issues
would have to be addressed at the time of the staff's review of a COL submitted under

10 CFR Part 52 if no ESP for the site were referenced. Although actual construction and
operation of the facility would not take place unless and until a COL is granted, certain lead-time
activities, such as ordering and procuring certain components and materials necessary to
construct the plant, may begin before the COL is granted. As a result, without the ESP review
process, there could be a considerable expenditure of funds, commitment of resources, and
passage of time before site safety and environmental issues are finally resolved.
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1.4 Alternatives to the Proposed Action

Section 102(2)(C)(iii) of NEPA states that EISs will include a detailed statement on alternatives
to the proposed action. The NRC regulations for implementing Section 102(2) of NEPA provide
for inclusion of a chapter in an EIS that discusses the environmental impacts of the proposed
action and the alternatives (10 CFR Part 51, Subpart A, Appendix A). Chapter 8 of this EIS
discusses the environmental impacts of three categories of alternatives: (1) alternative sites,
(2) system design alternatives, and (3) the no-action alternative. The Commission determined
that evaluation of energy alternatives is not required for an ESP.

The three alternative sites that are considered in detail in this EIS include lands within
Dominion’s Surry Power Station in Virginia, the U.S. Department of Energy Portsmouth
Gaseous Diffusion Plant in Ohio, and the U.S. Department of Energy Savannah River Site in
South Carolina. Chapter 8 also includes sections discussing (1) Dominion’s region of interest
for identification of alternative plant sites, (2) the methodology used by Dominion to select the
proposed ESP site and alternative sites, and (3) generic issues that are consistent among the
alternative sites. Chapter 9 compares the environmental impacts at the North Anna ESP site to
the alternative sites and to the no-action alternative, and qualitatively determines whether any
one of the alternative sites considered is obviously superior to the proposed site.

1.5 Compliance and Consultations

Prior to construction and operation of a new reactor or reactors, Dominion is required to hold
certain Federal, State, and local environmental permits, as well as meet relevant Federal and
State statutory requirements. Inits ER, Dominion provided a list of environmental approvals
and consultations associated with the North Anna ESP. Because an ESP is limited to
establishing the acceptability of the proposed site for future development, with the exception of
Clean Water Act and Coastal Zone Management Act certifications, the authorizations Dominion
will need from Federal, State, and local authorities for construction and operation are not yet
necessary; therefore, they have not been obtained.

Section 401 of the Clean Water Act specifies that “Any applicant for a Federal license or permit
to conduct any activity including, but not limited to, the construction or operation of facilities,
which may result in any discharge into the navigable waters, shall provide the licensing or
permitting agency a certification from the State...” (401 certification). Dominion stated that it is
unable to obtain 401 certification from the Commonwealth of Virginia at the ESP stage. In a
letter dated October 6, 2005 (Dominion 2005b), responding to a request for additional
information, Dominion stated:

To address the timing of this certification, the ESP should include a condition prohibiting
Dominion from conducting any pre-construction activity that would result in a discharge into
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navigable waters without first submitting to the NRC a Virginia Water Protection Permit
(which under Virginia’s State Water Control Law at Va. Code § 62.1-44.15:5(A) constitutes
the certification required under FWPCA § 401) or a determination by the Virginia DEQ that
no certification is required.

The Commonwealth of Virginia agreed to a permit condition prohibiting discharges to navigable
waters until a 401 certification is obtained or waived by the Commonwealth (VDEQ 2006).

On November 10, 2006, Dominion requested a permit condition should an ESP be granted.
The permit condition was submitted in response to a request from the Virginia Department of
Game and Inland Fisheries (VDGIF) to perform an Instream Flow Incremental Methodology
Study (IFIM). The staff recommends that the permit condition below be included in the ESP.

Dominion shall conduct a comprehensive IFIM study, designed and monitored in
cooperation and consultation with the VDGIF and the VDEQ, to address potential impacts of
the proposed Units 3 and 4 upon the fishery and other aquatic resources of Lake Anna and
downstream waters. Development of the scope-of-work for the IFIM study shall begin in
2007, and the IFIM study shall be completed prior to issuance of a COL for this project.
Dominion agrees to consult with VDGIF and VDEQ regarding analysis and interpretation of
the results of that study, and to abide by surface weather management, release, and
instream flow conditions prescribed by VDGIF and VDEQ upon review of the completed
IFIM study, and implemented through appropriate state or federal permits or licenses.

On November 22, 2006, Dominion provided certification from the Commonwealth of Virginia that
its project complied with the enforceable policy of Virginia Coastal Zone Management Program.
In addition, Dominion would need to obtain the other necessary authorizations in order to
conduct the site preparation and preliminary construction activities allowed by 10 CFR 52.25(a).
Authorizations and consultations potentially relevant to the proposed ESP are included in
Appendix L.

The staff considered the necessary authorizations and consultations and contacted the
appropriate Federal, State, and local agencies to identify any compliance, permit, or significant
environmental issues of concern to the reviewing agencies that may impact the suitability of the
North Anna ESP site for the construction and operation of the reactors that fall within the PPE.

1.6 Report Contents

The subsequent chapters of this EIS are organized as follows. Chapter 2 describes the
proposed site and discusses the environment that would be affected by the addition of new
reactor units. Chapter 3 examines the power plant characteristics to be used as the basis for
evaluation of the environmental impacts. Chapters 4 and 5 examine site suitability by analyzing
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the environmental impacts of construction (Chapter 4) and operation (Chapter 5) of the
proposed new units. Chapter 6 analyzes the environmental impacts of the fuel cycle,
transportation of radioactive materials, and decommissioning, while Chapter 7 discusses the
cumulative impacts of the proposed action. Chapter 8 explains how the alternative sites were
selected, and analyzes the alternative sites and systems. Chapter 9 compares the proposed
action with the alternatives, and Chapter 10 summarizes the findings of the preceding chapters
and presents the staff’'s recommendation with respect to (1) the Commission’s approval of the
proposed site for an ESP based on the staff's evaluation of environmental impacts and (2) the
site redress plan.

The appendices provide the following additional information:

» Appendix A — Contributors to the Environmental Impact Statement Related to Dominion
Nuclear North Anna, LLC’s Application for an Early Site Permit at the North Anna ESP
Site

» Appendix B — Organizations Contacted

« Appendix C — Chronology of NRC Staff Environmental Review Correspondence Related
to Dominion Nuclear North Anna, LLC’s Application for an Early Site Permit (ESP) at the
North Anna ESP Site

» Appendix D — Scoping Meeting Comments and Responses

» Appendix E — Comments and Responses to the Draft Environmental Impact Statement
and Supplement to the Draft Environmental Impact Statement (Volume II)

» Appendix F — Key Correspondence (Volume II)

» Appendix G — Environmental Impacts of Transportation

» Appendix H — Supporting Documentation on Radiological Dose Assessment
» Appendix | — ESP Site Characteristics and Plant Parameter Envelope

» Appendix J — Dominion Nuclear North Anna, LLC Commitments and Assumptions and
Permit Conditions

» Appendix K — Staff’'s Independent Review of Water Budget and Water Temperature
Impacts

» Appendix L — Authorizations and Consultations.
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2.0 Affected Environment

The site proposed by Dominion Nuclear North Anna, LLC (Dominion) for an early site permit
(ESP) is located in Louisa County, Virginia, within the existing boundaries of the currently
operating North Anna Power Station (NAPS) (Dominion 2006a). Virginia Electric and Power
Company (referred to as Virginia Power or VEPCo) and Dominion are wholly owned
subsidiaries of Dominion Resources, Inc. The site is on the shore of Lake Anna approximately
64 km (40 mi) north-northwest of Richmond. Two operating nuclear generating units, Units 1
and 2, are currently located on the NAPS site, and a small hydroelectric power plant is located
at the base of the North Anna Dam.

The station location is described in Section 2.1, followed by a description of associated land,
meteorology and air quality, geology, radiological environment, hydrology, ecology,
socioeconomics, historic and cultural resources, and environmental justice in Sections 2.2
through 2.10, respectively. Section 2.11 examines related Federal projects, and references are
presented in Section 2.12.

2.1 Site Location

The proposed location for Units 3 and 4 is wholly within the NAPS site and is west of and
adjacent to the existing facilities of NAPS Units 1 and 2 (Figure 2-1). Two other NAPS units
received construction permits on July 26, 1974, but were not constructed. The NAPS site is
located in rural Louisa County, which had a population of about 25,000 in 2000. NAPS is
located within a triangle formed by the cities of Richmond, Charlottesville, and Fredericksburg,
Virginia. Figure 2-2 shows the location of NAPS in relation to the major cities and towns within
an 80-km (50-mi) radius. Interstate Highway 95 (I-95) passes within 26 km (16 mi) of the NAPS
site, and Interstate 64 passes within 29 km (18 mi). The nearest incorporated community is the
town of Mineral, which is approximately 10 km (6 mi) southwest of NAPS. Louisa, the county
seat, is 19 km (12 mi) west of the site. NAPS is situated on a peninsula on the southern shore
of Lake Anna, approximately 8 km (5 mi) upstream from North Anna Dam.

NAPS occupies approximately 422 ha (1043 ac) of land. In addition, the waste heat treatment
lagoons cover approximately 1400 ha (3400 ac), as shown in Figure 2-3. All site land,
subsurface lands, and mineral rights are owned jointly by Virginia Power, a subsidiary of
Dominion Resources, Inc., and Old Dominion Electric Cooperative. No public or commercial
highways, railroads, or waterways traverse the site. Virginia Power also owns and operates the
North Anna Hydroelectric Project, an 855-kW-capacity hydroelectric power plant at the base of
the North Anna Dam.
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The Lake Anna reservoir (or “the reservoir’) was formed by impounding the North Anna River
above the North Anna Dam. Construction of the dam was permitted by the Virginia State
Corporation Commission in 1969 (Virginia State Corporation Commission 1969). The Lake
Anna reservoir is divided into two distinct bodies of water, Lake Anna and the Waste Heat
Treatment Facility (WHTF). The WHTF is composed of three lagoons and is designated by the
Commonwealth of Virginia as a waste heat treatment facility in Dominion’s Virginia Pollutant
Discharge Elimination System (VPDES) permit (VDEQ 2001) for NAPS.

Lake Anna, which was created as a source of cooling water for NAPS, has become a popular
recreation area, and the dam provides downstream flood control. The lake is not used as a
source of potable or industrial water, except for the NAPS Units 1 and 2. Virginia Power owns
the land below the surface of and around the lake up to the 78-m (255-ft) high-water mark
above MSL. Since its completion, recreational use and residential development has grown
significantly around Lake Anna.

A Lake Anna Special Area Plan was developed by local jurisdictions to coordinate planning
efforts by Louisa, Orange, and Spotsylvania Counties for the Lake Anna region and watershed.
The plan was released in March 2000 (Lake Anna Special Area Plan Committee 2000).

2.2 Land

This section discusses land-related issues for the North Anna ESP site. Section 2.2.1 describes
the site and the vicinity around the site. Section 2.2.2 discusses the existing electric power
transmission line rights-of-way and offsite areas. Section 2.2.3 discusses the region, defined as
the area within 80 km (50 mi) of the NAPS boundary.

2.2.1 The Site and Vicinity

The plant site proposed by Dominion in its ESP application is located in Louisa County in
northeastern Virginia. The proposed site is wholly within the existing boundaries of the NAPS
site. The proposed Units 3 and 4 would be sited adjacent to Dominion’s existing Units 1 and 2.

The NAPS site is situated on a peninsula of Lake Anna’s southern shore at the end of State
Route (SR) 700. Lake Anna, an artificial reservoir, was created in 1971 by Virginia Power by
erecting a dam on the main stem of the North Anna River. The reservoir was filled by
December 1972. Downstream of the dam, the North Anna River flows southeasterly, joining the
South Anna River to form the Pamunkey River about 43 km (27 mi) southeast of the NAPS site.
The earthen dam that creates Lake Anna is about 8 km (5 mi) southeast of NAPS.

The Lake Anna reservoir (or “the reservoir’) was formed by impounding the North Anna River
above the North Anna Dam. Construction of the dam was licensed by the Virginia State
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Corporation Commission in 1969 (Virginia State Corporation Commission 1969). The Lake
Anna reservoir is divided into two distinct bodies of water, Lake Anna and the Waste Heat
Treatment Facility (WHTF). The WHTF is composed of three lagoons and is designated by the
Commonwealth of Virginia as a waste heat treatment facility (Figure 2-4). The lagoons have a
total surface area of approximately 1400 ha (3400 ac) and are separated from Lake Anna by a
series of dikes. The main body of the lake is approximately 27 km (17 mi) long with 435 km
(272 mi) of irregular shoreline and approximately 3900 ha (9600 ac) of water surface. The land
adjacent to Lake Anna is becoming increasingly residential as the area is developed. No new
transportation routes (roads or railroad lines) or new industrial activities are currently planned in
the vicinity of NAPS.

Virginia Power and Old Dominion Electric Cooperative own, and Virginia Power controls, all of
the land within the NAPS boundary, both above and beneath the water surface, including those
portions of Lake Anna and the waste heat treatment lagoons that lie within the site boundary.
The NAPS property comprises 729 ha (1803 ac), about 307 ha (760 ac) of which are covered by
water. Virginia Power and Old Dominion Electric Cooperative also own all the land outside the
NAPS boundary that forms Lake Anna, up to the expected high-water mark (i.e., elevation 78 m
[255 ft] above MSL). The NAPS site and all supporting facilities, including Lake Anna and the
waste heat treatment lagoons, the earthen dam that forms Lake Anna, dikes, railroad spur, and
roads constitute approximately 7544 ha (18,643 ac). Virginia Power also owns and operates
the North Anna Hydroelectric Project, an 855-kW(e)-capacity hydroelectric power plant at the
base of the dam that forms Lake Anna.

The primary land cover on the NAPS site is pine and pine-hardwood mixed forest (70 percent).
Approximately 20 percent of the site is used for nuclear power station facilities and activities
including electricity generation, maintenance and distribution facilities, warehouses, training and
administration buildings, lagoons and settling basin, parking lots, roads, a railroad line,
information center, and the independent spent fuel storage installation (ISFSI). About

10 percent of the site is cleared area that includes the landscaped ground, open areas, laydown
areas, three historic cemeteries, a weapons range used for security training, and a recreation
and picnic area used by employees of Dominion Resources, Inc., and its subsidiaries.

Geographically, NAPS is located within the central Piedmont Plateau Physiographic Province.
The topography of the site is characterized as a gently undulating surface that varies from 60 m
(200 ft) to 152 m (500 ft) above MSL. The Blue Ridge Mountains lie approximately 73 km

(45 mi) northwest of the site.

Louisa County has two incorporated towns, Louisa and Mineral. Louisa is the county seat and

has a population of approximately 1400. Mineral has a population of approximately 425 and is
the largest community within 16 km (10 mi) of NAPS. The county is largely rural with a
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population density of about 43 people/mi®. About 10 percent of the county is developed as
urban, residential, or industrial; 71 percent is natural and planted forest lands; 16 percent is
crop, pasture, and open land; and 3 percent is covered by water (Louisa County 2003).

Each Virginia county is required by Section 15.2-2223 of the Code of Virginia to have a
comprehensive plan for the physical development of the territory within its jurisdiction. The
comprehensive plan for Louisa County was issued in September 2001 (Louisa County 2001);
the Spotsylvania County Plan was issued in February 2002 (Spotsylvania County 2002); and
the Orange County comprehensive plan was issued September 1999 (Orange County Office of
Planning and Zoning 1999). The Lake Anna Special Area Plan was issued in March 2000 (Lake
Anna Special Area Plan Committee 2000).

Louisa County’s comprehensive plan identifies two existing mining activities in the county
(Louisa County 2001). Virginia Vermiculite Ltd. operates a vermiculite facility at the western
end of the county (between the town of Louisa and the community of Boswells Tavern). A
granite mining activity exists west of U.S. Highway 522 at the north end of the county. Various
other mining activities have been proposed (Louisa County 2001).

Section 307(c)(3)(A) of the Coastal Zone Management Act (16 USC 1456(c)(3)(A)) requires an
applicant seeking a Federal permit to conduct an activity that affects a coastal zone area to
provide to the permitting agency a certification that the proposed activity complies with the
enforceable policies of the state’s coastal zone program. The Virginia Department of
Environmental Quality (VDEQ) oversees this program for the Chesapeake Bay Coastal Zone
Management Area. NAPS is not within Virginia's coastal zone for purposes of the Coastal Zone
Management Act (VDEQ 2004a). However, Spotsylvania County and the associated portion of
Lake Anna within Spotsylvania County are included within the Virginia coastal zone

(VDEQ 2004a). Therefore, Dominion is required to provide a Coastal Zone Management Act
certification to the Commonwealth of Virginia (VDEQ 2004b).

On November 22, 2006, Dominion provided certification from the Commonwealth of Virginia that
its project complied with the enforceable policies of Virginia’s Coastal Zone program
(Dominion 2006d).

2.2.2 Transmission Line Rights-of-Way and Offsite Areas

One 230-kV transmission line and three 500-kV transmission lines leave the NAPS site
switchyard. Each transmission line occupies a separate right-of-way, which ranges in width
from 37 to 84 m (120 to 275 ft) and 24 to 66 km (15 to 41 mi) in length, covering a total of
approximately 1174 ha (2900 ac) (Dominion 2006a). The transmission line rights-of-way extend
from NAPS to the north, south, east and west, terminating in Morrisville, Midlothian, Ladysmith,
and at the South Anna non-utility generator, respectively, as shown in Figure 2-2.
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The NAPS transmission line rights-of-way were constructed between 1973 and 1984, and pass
through typical north-central Virginia land, such as row crops, pastures, forests and old fields,
hardwood forests, and shrub bogs. No areas designated by the U.S. Fish and Wildlife Service
(FWS) or VDEQ as “critical habitat” for endangered species exist at the ESP site or in any of the
associated transmission line rights-of-way. The rights-of-way do not cross any State or Federal
parks, wildlife refuges, or wildlife management areas.

Virginia Power maintains rights-of-way in timberlands and in the vicinity of road crossings on a
3-year mowing cycle. In areas inaccessible to mowers, non-restricted herbicides are used. In
areas of dense vegetation or wetlands, maintenance by hand treatments may be used.

Areas of rare or sensitive plant species are identified and avoided, or modified treatment
practices are used to avoid adverse impacts. Vegetation treatments have been developed in
cooperation with the Virginia Department of Conservation and Recreation (VDCR) Natural
Heritage Program.

Initial evaluations by Dominion show that any two of the 500-kV transmission lines together with
the 230-kV line would have sufficient capacity to carry the total output of the proposed new units
in addition to the existing units. If Dominion were to decide to proceed with development of the
proposed ESP units, a system study (load flow) modeling these lines, including the additional
power from the proposed new units, would be performed.

2.2.3 The Region

Regionally, NAPS is approximately 64 km (40 mi) north-northwest of Richmond, Virginia; 58 km
(36 mi) east of Charlottesville, Virginia; 35 km (22 mi) southwest of Fredericksburg, Virginia; and
112 km (70 mi) southwest of Washington, D.C. [-95 and I-64 pass within 26 km (16 mi) to the
east and 29 km (18 mi) to the south of the site, respectively. U.S. Route 1 is 24 km (15 mi) east
of the site.

The region, defined as up to 80 km (50 mi) beyond the NAPS boundary, includes all or portions
of the following counties in Virginia: Amelia, Albemarle, Buckingham, Caroline, Chesterfield,
Culpeper, Cumberland, Essex, Fauquier, Fluvanna, Goochland, Greene, Hanover, Henrico,
King and Queen, King George, King William, Louisa, Madison, New Kent, Orange, Page,
Powhatan, Prince William, Rappahannock, Richmond, Rockingham, Spotsylvania, Stafford, and
Westmoreland. The region also includes the city of Fredericksburg and a portion of Charles
County in Maryland. Major waterways, highways, roads, railroads, and other transportation
routes in the region are shown in Figures 2-2 and 2-3.

Land use within the region varies with distance from major population centers and high-use
transportation corridors. The metropolitan areas of Richmond, Fredericksburg, and
Charlottesville, and the transportation corridors associated with 1-95 and [-64 contain the highest

December 2006 2-9 NUREG-1811, Volume |



Affected Environment

density of residential, commercial, and industrial land-use. Land use in the immediate vicinity of
NAPS and the areas outside the noted metropolitan areas and transportation corridors is
primarily forest and agriculture. The region, comprising about 20 percent of the total area of
Virginia, encompasses four main land-use classes: to the north are mainly urban areas
surrounding Washington, D.C., and cropland; to the east is primarily cropland; to the south is a
mixture of cropland and pasture; and to the west is a mixture of forests and pasture.

Land use information for the three counties that border on Lake Anna — Louisa, Orange,
Spotsylvania and nearby Henrico County — is provided in Table 2-1.

Two major airports operate within the region: Richmond International Airport and
Charlottesville-Albemarle County Airport, approximately 72 km (45 mi) southeast and 64 km
(40 mi) west of NAPS, respectively. Three smaller airports are located within 24 km (15 mi) of
NAPS: Lake Anna Airport, Louisa County Airport, and Cub Field. These smaller airports are
located 11 km (7 mi) south-southwest, 18 km (11 mi) west-southwest, and 16 km (10 mi)
southwest of the site, respectively.

2.3 Meteorology and Air Quality

Section 2.3 describes the general climate of the proposed ESP site and the regional
meteorological conditions that were used as the basis for evaluating design and operational
conditions for the prospective new units at the NAPS site, and to evaluate construction and
operational impacts. General climate information was obtained from data published through
the National Climatic Data Center in Asheville, North Carolina. Information for onsite
meteorological conditions was obtained from the meteorological stations that serve NAPS.

The onsite primary meteorological tower is located about 530 m (1750 ft) east-northeast from
the NAPS Unit 1 containment building (Dominion 2006a). The wind speed, wind direction,
ambient and dew point temperatures, and atmospheric stability data are collected from sensors
located on the tower. These data are considered representative of the ESP site.

2.3.1 Climate

The ESP site is located in the Piedmont region of Virginia. The climate in this region is
considered continental. Summers are generally warm and humid, while winters are generally
mild. Temperatures in the region rarely exceed 37.8°C (100°F) or fall below -18°C (0°F). The
Blue Ridge Mountains located west of NAPS act as a partial barrier to episodes of cold,
continental air in the winter. These mountains also tend to channel regional wind flow along a
general north-south orientation.
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Table 2-1. Land Use in Henrico, Louisa, Orange, and Spotsylvania Counties®

County and Land Use Hectares Acres Percent of Total
Henrico
Residential 14,865 36,732 235
Commercial 2094 5175 3.3
Industrial 1451 3586 2.3
Undeveloped® 27,744 68,554 43.9
Water 1757 4341 2.8
Other® 15,303 37,812 24.2
Total Henrico 63,214 156,200 100.0
Louisa
Residential 7322 17,655 5.0
Agriculture 31,979 79,019 23.5
Forest 92,474 228,500 68.0
Water 3994 9868 3.0
Other@ 649 1604 0.5
Total Louisa 136,418 336,646 100.0®
Orange
Developed land® 4597 11,360 5.0
Agriculture 34,021 84,064 37.0
Forest 53,330 131,776 58.0
Water N/A N/A
Total Orange 91,948 227,200 100.0®
Spotsylvania
Residential 22,793 56,320 22.0
Developed land@ 3108 7680 3.0
Agriculture 18,649 46,080 18.0
Forest 53,874 133,120 52.0
Other 5180 12,800 5.0
Total Spotsylvania 103,604 256,000 100.0

(a) The City of Richmond is heavily developed. For this reason, the land use of this jurisdiction is not discussed.

(b) Includes land being used for agricultural purposes.

(c) Includes public and semi-public (churches, schools, parks, etc.) and miscellaneous land classifications (rights-of-way,

utilities, transportation and communications facilities).
(d) Includes commercial and industrial lands.

(e) Numbers have been adjusted to achieve a total of 100 percent.
(f) Developed land is defined to include residential, commercial, industrial, and public use.
(g) Developed land is defined to include industrial and commercial.

N/A not available
Source: NRC 2002.

Data from Richmond Airport are considered representative of long-term climate conditions at the
site. Based on data presented in the ER (Dominion 2006a), Richmond receives an annual
average rainfall of 109.6 cm (43.16 in.). Normal monthly rainfall is equally distributed
throughout the year with maximum amounts of 12.8 cm (5.03 in.) and 11.2 cm (4.40 in.)
occurring in July and August, respectively, and the minimum of 7.5 cm (2.96 in.) during April.
The maximum monthly rainfall amounting to 47.9 cm (18.87 in.) occurred in July 1945, and the
minimum amounting to 0.03 cm (0.01 in.) occurred in October 2000.
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Richmond averages about 41.4 cm (16.3 in.) of snowfall annually with the majority occurring in

January and February. The maximum monthly snowfall was 72.4 cm (28.5 in.), which occurred
in January 1940. The maximum snow depth recorded from a single event was 51 cm (20 in.) in
February 1922.

The annual average temperature for the Richmond airport is 14.3°C (57.7°F). July has the
highest annual average monthly temperature of 25.6°C (78.0°F). The highest recorded
temperature is 40.6°C (105.0°F), which occurred in July 1977, while the lowest recorded
temperature is -24.4°C (-12°F), which occurred in January 1940 (NOAA 2001).

2.3.1.1 Wind

Based on data collected from the onsite meteorological station starting as early as 1974, the
prevailing winds are from the south-southwest at both the 10- and 48.4-m (33- and 159-ft) levels
(Dominion 2006a), although there is some seasonal variation. On a seasonal basis, the
prevailing winds are from the south-southwest at both levels in the summer. During the winter,
the prevailing winds are from the northwest for the lowest level, and north for the upper level.
For the spring and fall, the prevailing winds at the two observation levels vary, with the
lower-level winds from the north or northwest, while the upper-level winds are from the
south-southwest. This information is consistent with local topography and regional climatic
activities.

The mean annual wind speeds at the North Anna ESP site are 2.8 m/sec (6.3 mph) and

3.8 m/sec (8.6 mph) at the lower- and upper-tower levels, respectively (Dominion 2006a). The
mean wind speed varies seasonally. For both levels, the highest wind speeds occur during the
spring while the lowest occur during the summer. The annual frequency of calm wind speed
conditions are 0.4 and 0.8 percent for the lower- and upper-tower levels, respectively
(Dominion 2006a).

Wind persistence is defined as a continuous flow from a given direction or range of directions.
This is determined by grouping continuous hourly wind direction readings into one of 16
22.5-degree cardinal range directions, such as north through north-northwest. The longest wind
persistence event at the lowest level is 26 hours from the north. However, events of 25 and

24 hours have occurred from the northwest and the north-northwest, respectively

(Dominion 2006a). For the upper level, the longest wind persistence occurrence was 33 hours
from the west-northwest. At this level, three 30-hour wind persistence events have occurred
from the north-northwest, north, and south-southwest directions (Dominion 2006a).
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2.3.1.2 Atmospheric Stability

Atmospheric stability can be determined by the magnitude of change in the ambient
temperature between vertical levels of the atmosphere, known as the delta-T method as defined
by NRC. The two temperature measurement levels of the onsite meteorological station at
NAPS are 10 and 48.4 m (33 and 159 ft).

On an annual basis, the highest frequency of stability class occurrence is neutral (30.7 percent)
followed by slightly stable (26.1 percent). The mean wind speeds with these two stability
classes are 3.1 m/sec (7.0 mph) and 2.3 m/sec (5.2 mph), respectively. Extremely unstable
conditions occur 20 percent of the time with a mean wind speed of 3.2 m/sec (7.2 mph), while
extremely stable conditions occur only 5.46 percent of the time with a mean wind speed of

1.3 m/sec (3.0 mph).

2.3.1.3 Temperature

Temperature measured at the lower level of the onsite meteorological station is considered
representative of onsite conditions. The average temperature at this level is 13.2°C (55.8°F),
while the normal temperature at the Richmond Airport is 14.3°C (57.7 °F) (Dominion 2006a).
A difference of several degrees is expected because the site is located in a rural area and
onsite temperatures are moderated due to the presence of Lake Anna, while the Richmond
Airport is located near a large city impacted by an urban heat-island effect. For comparison,
annual average temperatures for the nearby towns of Louisa and Partlow in the vicinity of the
NAPS site are 13.5°C (56.3°F) and 12.9°C (55.2°F), respectively.

2.3.1.4 Atmospheric Moisture

The moisture content of the atmosphere can be represented in a variety of ways. The most
recognized is relative humidity. However, that parameter is not measured at the NAPS site;
therefore data from Richmond is considered to be representative of the site. The normal annual
relative humidity for Richmond is 70 percent, with the higher values expected to occur in the
morning hours and lower values in the afternoon and evening (Dominion 2006a). Another
measured parameter is wet-bulb temperature, which is used for cooling-system modeling
studies. Based on a data record of 24 years (1973 to 1996), the 0.4 percent, 1 percent, and

2 percent wet-bulb temperatures measured in Richmond are 26.1°C (79°F), 25.6°C (78°F), and
25.0°C (77°F), respectively.

Fog is another relative indication of atmospheric moisture. Data collected at Richmond, based
on 73 years of data, indicate heavy fog will occur on an average of 27.1 days per year
(Dominion 2006a). Given the topography of the site compared to that of Richmond and
locations near Lake Anna, a higher occurrence of heavy fog at the NAPS site is expected.
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With the addition of combination wet and dry cooling towers at the site, the potential impacts
from fogging, icing, and salt deposition might occur both within and outside the plant site
boundary. The extent to which these events would occur depends on both the local
meteorological conditions and the design of the wet and dry cooling towers. To determine the
impact of the towers on the environment during operations (Chapter 5), Dominion used data
collected onsite as well as data collected at nearby National Weather Service sites and an
analytical computer code. The input data for this code included hourly wind speed and direction
data and dry bulb and dew point temperature data collected at the 10-m (33-ft) level of the
primary onsite meteorological tower during the years of 1998 through 2000, and sea-level
pressure, cloud-cover, visibility, and mixing-height data obtained from the nearby National
Weather Service Stations in Richmond and at Dulles Airport in Virginia. The information
collected from these sources was input to an analytical code that estimated the potential
impacts outlined in Chapter 5.

A general characterization of onsite humidity conditions and the potential for fogging resulting
from increased emission of water vapor to the atmosphere can be expressed in terms of dew
point depression, which is the difference between dry bulb and dew point temperature. In
response to questions raised by the staff, summary onsite data were provided for the number of
hours when the dew point depression was predicted to be five degrees or less as a function of
season, time of day, and wind direction for the same period that was used to estimate the
impacts from combination wet and dry cooling tower operation (Dominion 2006b). For the
winter and spring seasons, the greatest occurrence when the dew point depression was five
degrees or less occurred when winds were from the west-northwest. During the summer
season, the greatest occurrence was with winds from the southwest, while in the fall the
greatest occurrence was with winds from the west. In all cases, the greatest occurrence was
during the early morning hours. For all seasons and all wind directions, the amount of time that
the dew point depression was five degrees or less ranged from 37 percent (winter) to

28 percent (spring).

2.3.1.5 Severe Weather

The site can experience severe weather in the form of thunderstorms, hail, tornadoes, snow and
ice, and hurricanes. Other significant weather events also are associated with several of these
events, such as hail and lighting occurring with thunderstorms, and high winds associated with
tornadoes. The probability of occurrence of impact from a tropical storm at the site is far greater
than a hurricane, given the fact that hurricanes lose intensity and degrade into tropical storms
soon after they make landfall.

The most representative long-term climatic data for thunderstorm occurrence at the site is data
from the Richmond Airport (NOAA 2001). On average, 36 thunderstorms are expected per

year. The maximum number (8 or more) is expected to occur in July with the minimum number
(much less than 1) occurring during the period from November through February. The site has
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expected 100-year return periods for 1-hour and 24-hour rainfall totals of 9 cm (3.5 in.), and

20 cm (8.0 in.), respectively (NCDC 2003). For perspective, the highest recorded 24-hour
precipitation amount near the site was 284 mm (11.2 in.). That occurred in Louisa in

August 1969 in conjunction with the passage of the remnants of hurricane Camille through the
region (Dominion 2006a). With the passage of tropical storm Gaston on August 30, 2004, there
were reports of up to 330 mm (13 in.) of rainfall in the Richmond, Virginia area (NCDC 2004).

The occurrence of halil is typically associated with more organized thunderstorms. Recent data
from the National Climatic Data Center indicated that 18 hail events have been reported for
Louisa County during the period from January 1, 1955, to July 31, 2003 (NCDC 2003). Each
occurrence was in either the afternoon or the early evening. In four occurrences, hailstones
with diameters of 4.4 cm (1.8 in.) were observed, and in one occurrence, 3.8-cm (1.5-in.)
diameter hailstones were reported. The other events produced hailstones typically around
2.5¢cm (1.0 in.) in diameter.

For the period of January 1950 through July 31, 2003, the site was not on the path of either a
hurricane or tropical storm. This is not unexpected given the inland location of the site and the
fact that hurricanes making landfall along the Atlantic coast lose intensity and degrade into
tropical storms and then into a system of heavy rainfall before they fully dissipate. However, the
site area has experienced the impacts of tropical storms that have passed in its vicinity. The
one with the largest impact was Tropical Storm Floyd in September 1999. Rainfall at or
exceeding 15 cm (6 in.) from this storm was recorded at two locations near the site. This storm
produced a maximum 2-minute wind speed of 18 m/sec (40 mph), which was recorded at the
Richmond Airport.

The site area is also susceptible to the occurrence of tornadoes and associated high winds.
During the period from January 1, 1950, to July 31, 2003, a total of seven tornado sightings
were reported for Louisa County (NCDC 2003). The strongest winds were associated with the
tornado that occurred on August 9, 1962. Maximum wind speeds were estimated to be between
51 m/sec (113 mph) and 70 m/sec (157 mph). The most recent tornado sighting in Louisa
County was on February 17, 1998.

Based on a 30-year data set of tornado occurrences in the United States, on the average, only
six tornadoes are expected to occur in Virginia annually (Ramsdell and Andrews 1986). The
best estimate tornado strike probability and 107 probability design wind speed for the ESP site
are 1.6 x 10* yr' and 110 m/sec (246 mph), respectively (Ramsdell 2004).

Louisa County has experienced 30 snow and ice events during the period from

December 28, 1993, to July 31, 2003 (NCDC 2003). Of that total, two events are specifically
listed as ice storms with the most devastating occurring on December 23, 1998. That storm
resulted in $20 million in property damage in the county. The other events are listed as heavy
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snow, winter storm, and winter weather/mix. The latter two events could have included some
degree of icing, but with a much smaller impact compared to those listed as ice storms.

2.3.1.6 Meteorological Monitoring

The meteorological monitoring for the proposed ESP site would consist of the current onsite
monitoring program for NAPS provided that obstructions (including trees and the structures that
would be constructed) are at a distance of at least 10 times their height. The primary
meteorological monitoring system consists of a Rohn Model 80 guyed 48.8-m (160-ft) tower
instrumented at the 10-m (33-ft) and the 48.4-m (159-ft) levels. Wind speed, wind direction,
horizontal wind fluctuation, and ambient temperature are measured at both levels. In addition,
at the 10-m (33-ft) level, dew point temperature data is measured. Temperature difference is
measured between the two levels with a separate temperature system, and precipitation data
are collected at ground level. Data are collected on a digital data recording system that is
located in an insulated building at the base of the tower. This system is interfaced with the
intelligent remote multiplex system so it can be transmitted into the control room for NAPS and
to the utilities operations center in Richmond for processing. The primary system is located
approximately 530 m (1750 ft) east of the NAPS Unit 1 containment building.

A backup monitoring system is also operational at the NAPS site. The system consists of a
Rohn Model 25 tower, a freestanding 10-m (33-ft) tower located 396 m (1300 ft) northeast of the
NAPS Unit 1 containment building. At the top of the tower, wind speed, wind direction, and
horizontal wind direction fluctuation data are collected. Data from this system are also collected
on a digital data recording system in the insulated building at the base of the tower and
transmitted into the control room for NAPS and to the utilities operations center in Richmond for
processing.

Data recovery rates for the period from January 1, 1996, to December 31, 2001, for the primary
monitoring system, including reliable atmospheric stability information, ranged from

99.30 percent for the upper-level wind data in 1996 to 90.09 percent for the same data set

in 1997. For each year in the data set the recovery rate exceeded 90 percent for both levels.
The frequency of wind speed, class wind direction, and stability class are available in the
updated Final Safety Analysis Report for NAPS Unit 1 and 2 (VEPCo 2002a).

The meteorological data for the period of January 1, 1996, to December 31, 1998, were used to
generate atmospheric dispersion factors (x/Q values) used to estimate radiological impacts in
the areas surrounding the ESP site.

The NRC staff expects that the current monitoring systems would remain operational during the
site preparation and construction phases as well as during the operational phase. Any
anticipated modifications to the system would be limited to transmitting appropriate
meteorological data to the additional control rooms.
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The staff reviewed the available information relative to the onsite meteorological measurements
program and the data collected by the program. The staff concludes that the system provides
adequate data to represent onsite meteorological conditions as required by Title 10 of the Code
of Federal Regulations (CFR) 100.20. The onsite data also provides an acceptable basis for
making estimates of atmospheric dispersion for design-basis accidents and routine releases
from the plant to meet the requirements of 10 CFR 50.34 and 10 CFR Part 50, Appendix .

2.3.2  Air Quality

The county in which the ESP site is located, Louisa County, is within the Northeastern Virginia
Intrastate Air Quality Control Region (AQCR). With the exception of Frederick County, the
counties in this AQCR are designated as in attainment or unclassified for all criteria pollutants
for which National Ambient Air Quality Standards have been established (40 CFR 81.347).
Attainment areas are areas where the ambient air quality levels are better than designated by
the U.S. Environmental Protection Agency (EPA). Frederick County is designated as in
nonattainment for the new EPA 8-hr ozone standard. Louisa County and Spotsylvania County
(70 FR 76165) are classified as in attainment of the ozone standard (40 CFR 81.347).

Within the Commonwealth of Virginia, the EPA has designated two Class 1 areas where
visibility is an important issue (40 CFR 81.433) — James River Face Wilderness and
Shenandoah National Park. The boundary of the closer of these areas, Shenandoah National
Park, is within 76 km (42 mi) of NAPS (NRC 2002).

VDEQ would regulate airborne emissions at the North Anna ESP site during construction
activities and for routine non-radiological emissions during operation. Currently, the applicant
holds an Exclusionary General Permit from VDEQ under Title 9 of the Virginia Administrative
Code for all non-radiological airborne emissions resulting from current plant operations. Under
this permit, no air emission or air quality monitoring is performed at the site. Compliance is
based on estimated emissions using fuel sulfur content and fuel consumption records with a
limit on the hours of operation for boilers and diesel generators. If Dominion anticipates that the
facility will exceed the emission limits specified as part of the permit, then it would be required to
apply for a permit application under Title 5 of Virginia’s Administrative Code and maintain more
stringent recordkeeping and reporting requirements.

Under the air quality permit for the existing units, the site provides VDEQ with the necessary
records and a compliance certification on an annual basis. Based on the 2000 emission
statement filed by Dominion with VDEQ, estimated emissions were well below the limits
established in the Exclusionary Permit. Any emissions from the operation of the proposed units
are not expected to jeopardize compliance with requirements set forth under the current permit.
However, additional records would have to be submitted along with a certification for all
emission sources at the North Anna ESP site. The additional emissions are expected to be
limited to a short test period.
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2.4 Geology

A description of the geological, seismological, and geotechnical conditions at the proposed site
is provided in Section 2.6 of the Environmental Report (ER) submitted by Dominion

(Dominion 2006a). This description was based on earlier reports prepared for the two existing
units at the site (VEPCo 2002a; Dames and Moore 1969), the two units proposed but never
constructed (Dames and Moore 1971), and the independent spent fuel storage installation
(ISFSI) constructed for the two existing units (VEPCo 2002b). Additionally, results of
subsurface investigations performed in 2002 as part of the ESP application provided further
basis for this description. The staff's description of site and vicinity geological features and the
detailed analyses and evaluation of geological, seismological, and geotechnical data as
required for an assessment of the site-safety issues related to the specific proposed ESP site
are included in the staff's safety evaluation report (NRC 2006).

The North Anna ESP site lies within the Piedmont Physiographic Province (Trapp and

Horn 2000). The Piedmont Province is bounded on the west by the Blue Ridge Province and on
the east by the Coastal Province. The boundary between the Coastal Province and the
Piedmont Province is the Fall Line. The Fall Line is a low east-facing cliff paralleling the Atlantic
coastline from New Jersey to the Carolinas. It separates hard Paleozoic metamorphic rocks of
the Appalachian Piedmont to the west from the softer, gently dipping Mesozoic and Tertiary
sedimentary rocks of the Coastal Plain. This erosional scarp, the site of many waterfalls, often
represents an obstruction to upstream passage of migratory fish.

The ESP site is underlain by rocks of the Ta River Metamorphic Suite, which extend thousands
of feet below the surface. The crystalline metamorphic rocks near the surface have undergone
extensive weathering to create a layer of saprolite about 30 m (100 ft) thick beneath the site.
Unconfined aquifer systems exist in the saprolite and in fractures within the crystalline bedrock.
The water table around the ESP site is a slightly subdued version of the topography, which is
characterized by a gently undulating surface varying in elevation from about 60 to 150 m (200 to
500 ft) above MSL.

Sulfide and gold deposits have been mined in the vicinity of the NAPS ESP site. Mining
operations have resulted in significant degradation of Contrary Creek, which drains into

Lake Anna. The low pH and high metal concentrations in Contrary Creek are quickly buffered
and diluted as Contrary Creek enters Lake Anna. Dominion states that the ESP site has not
been, nor would be expected in the future to be, affected by such mining activities.

The geotechnical properties of the saprolite beneath the site are unsuitable for use as a
structural fill material for plant construction. Therefore, structural fill material will need to be
imported to the ESP site during construction and excavated material will have to be removed to
another location.
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Given Dominion’s proposed use of best management construction practices, the gently rolling
terrain and geotechnical properties of the saprolite render landslides in the region of the site
unlikely. This conclusion is supported by a study of historical hillslope failures including field
reconnaissance, air-photo interpretation, a literature search for available information on
landslides, review of existing literature, and discussions with researchers familiar with the site
region (Dominion 2004a).

2.5 Radiological Environment

A radiological environmental monitoring program (REMP) has been conducted around the
NAPS site since 1976 (NRC 1976). The REMP includes monitoring of the airborne exposure
pathway, direct exposure pathway, water exposure pathway, aquatic exposure pathway from
Lake Anna and the North Anna River, and ingestion exposure pathway in a 40-km (25-mi)
radius of NAPS. The preoperational environmental radiation monitoring program sampled
various media in the environment to establish a baseline to determine the magnitude and
fluctuation of radioactivity in the environment once the units began operation (AEC 1973). The
preoperational monitoring program included collection and analysis of samples of air
particulates, precipitation, milk, crops, soil, well water, surface water, fish, and silt as well as
measurement of ambient gamma radiation. After operation of NAPS Units 1 and 2 began, the
monitoring program continued to assess the radiological impacts to workers, the public, and the
environment. Modifications to the monitoring program are made based on changes in the area,
such as milk production, agricultural uses, and changes in lake use. Radiological releases are
summarized in the reports entitled Annual Radiological Environmental Operating Program and
Annual Radioactive Effluent Release Report; reports are issued annually. The 2005 Annual
Environmental Operating Report for NAPS (VEPCo 2006a) reported the estimated maximum
dose to a hypothetical individual at the station boundary because of liquid and gaseous effluents
released during 2005 to be 0.0038 mSyv (0.38 mrem) compared to the approximately 3.6 mSv
(360 mrem) received from background radiation. The limits for all radiological releases for
Units 1 and 2 are specified in the Offsite Dose Calculation Manual (ODCM) (VEPCo 2006b).

The NRC staff reviewed historical data on releases and estimated occupational and population
doses. The data and analysis showed that doses to the maximally exposed individuals around
NAPS were a small fraction of the limits specified in Federal environmental radiation standards,
10 CFR Part 20; 10 CFR Part 50, Appendix |; and 40 CFR Part 190.

2.6 Water

This section describes the hydrological processes governing the movement and distribution of
water in the existing environment at the ESP site. The historic critical low-water period of the
existing environment with the existing NAPS units in operation were used throughout this
analysis.
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2.6.1 Hydrology

This section describes the site-specific and regional hydrological features of the existing
environment that could be altered by the construction or operation of the proposed Units 3

and 4. A description of the site's hydrological features was presented in Section 2.3.1 of the ER
(Dominion 2006a). The hydrological features of the site related to site safety (e.g., probable
maximum flood) are described by Dominion in the Site Safety Analysis Report (SSAR) portion
(Part 2) of the application (Dominion 2006a).

2.6.1.1 Surface Water Hydrology

The dominant hydrological feature of the NAPS site is the Lake Anna reservoir. The Lake Anna
reservoir was formed by impounding the North Anna River above the North Anna Dam. The
Lake Anna reservoir is divided into two distinct bodies of water, Lake Anna and the WHTF. At
the normal “full” elevation of 76.2 m (250 ft) above MSL, Lake Anna has a surface area of

3900 ha (9600 ac), whereas the WHTF has a surface area of 1400 ha (3400 ac).

The reservoir formed behind Lake Anna Dam has a volume of 3.76 x 10® m® (3.05 x 10° acre-ft)
at the normal pool level elevation of 76.2 m (250 ft) above MSL. An additional 3.02 x 10® m*
(2.45 x 10° acre-ft) are available for flood control storage up to the crest of the dam at elevation
80.8 m (265 ft) above MSL. A spillway with three radial gates is capable of regulating large
releases from the pool and two skimmer gates are able to regulate small releases. Generally,
the gates are operated to maintain a steady pool elevation of 76.2 m (250 ft) above MSL. The
staff independently determined the stage-storage relationship of the reservoir using Geographic
Information Systems (GIS) methods and determined that the values presented by Dominion
agreed with the staff's stage and storage relationship to within 2 percent

(Dominion 2004a, 2006a).

The WHTF receives the heated discharges from the existing units and, because of time of travel
and exposure to the atmosphere, dissipates some of the excess heat to the atmosphere before
the water is returned to Lake Anna. The WHTF is composed of three lagoons. Each lagoon is
separated from Lake Anna by a dike. The three lagoons are interconnected via two canals.
Water returns to Lake Anna through a submerged weir in the dike which forms the third and final
lagoon of the WHTF. The submerged weir, with its various stop-log configurations, regulates
the elevation of the WHTF. Additionally, the submerged weir causes the water entering Lake
Anna from the WHTF to enter the lake as a high-velocity submerged jet, which increases the
thermal mixing relative to a surface release.

The watershed above the reservoir drains 888 km? (343 mi?) of the eastern slopes of the
southwestern mountains in the Appalachian Range. Water released from North Anna Dam
flows about 55 km (34 mi) down the North Anna River until it joins the South Anna River to form
the Pamunkey River. After flowing about 146 km (91 mi) from its origin, the Pamunkey River
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joins the Mattaponi River to form the York River. The York River flows about 56 km (35 mi)
before it enters Chesapeake Bay approximately 24 km (15 mi) north of Hampton, Virginia.
Virginia currently requires a minimum release of 1.1 m*/s (40 cfs) from the North Anna Dam,
except under drought conditions. When the lake surface falls below elevation 75.6 m (248 ft)
MSL, the release is incrementally decreased to a minimum release of 0.57 m®s (20 cfs)
(VDEQ 2001).

In an average year at the site, precipitation exceeds evaporation. Evaporation from the surface
area of the Lake Anna reservoir reduces the total amount of water available to flow downstream
of the dam. An approximation of the natural mean monthly and annual evaporation rates was
obtained from Van der Leeden et al. (1990) for an unnamed reservoir in nearby Richmond,
Virginia (40 mi [64 km] south-southeast of the site) at which the climate would be similar. The
Van der Leeden et al. report identified this reservoir as having an average evaporation rate of
99 cm (39 in.) per year with a maximum average monthly evaporation of 15 cm (5.9 in.) in July.
In addition to this natural evaporation, the WHTF and Lake Anna experience induced
evaporation resulting from the heat added to the lake from the once-through heat dissipation
systems for NAPS Units 1 and 2. These two components (presence of the reservoir plus waste
reactor heat) combine to produce evaporation rates that likely exceed the historical
pre-impoundment evapotranspiration rates that would have occurred in the area that the
reservoir has inundated. Therefore, the presence of the reservoir and the discharge of heat to
the reservoir from Units 1 and 2 have increased evaporation and reduced the total quantity of
water available for release downstream of the dam. In drought years, the decrease in
precipitation is often paired with an increase in evaporation, resulting in significant water
deficits. However, the dam provides a beneficial downstream flow stabilization impact. The
historical pre-dam minimum flows of 0.28 m*/s (10 cfs) or less were recorded by the USGS for
eight of the years between 1930 and 1976. Current post-dam minimum discharges are

0.57 m®/s (20 cfs).

Seasonal patterns of precipitation and evaporation also impact water availability. While monthly
averages of precipitation are relatively constant, ranging from a maximum of 13.0 cm (5.14 in.)
in July to a minimum of 7.4 cm (2.9 in.) in April, monthly averages of evaporation from
Richmond, Virginia range from a maximum of 14 cm (5.6 in.) in July to a minimum of 3.3 cm
(1.3in.) in January. Over an annual cycle this seasonal variability tends to result in a water
deficit during July, August, and September and a water surplus the rest of the year.

2.6.1.2 Groundwater Hydrology

The North Anna ESP site lies within the Piedmont Physiographic Province. Aquifers occur in
both the shallow saprolite layer and the deeper fractured crystalline rocks. Recharge of the
aquifers in this region is predominately from local infiltration. The water table is considered a
subdued reflection of the ground surface; therefore, the groundwater generally flows from ridges
to valleys.

December 2006 2-21 NUREG-1811, Volume |



Affected Environment

The hydraulic connection between the reservoir and nearby aquifers results in a rise of the
water table for those aquifers in proximity of the lake. Given the relatively small fluctuations of
lake water surface elevation, the water table in these nearby aquifers does not vary significantly.
No aquifers in the Piedmont Province of Virginia have been designated as sole source aquifers
by the EPA (2006).

2.6.1.3 Hydrological Monitoring

This section describes the pre-application hydrological monitoring programs. Thermal and
chemical monitoring programs are discussed in Sections 2.6.3.3 and 2.6.3.4, respectively.

As a result of ongoing monitoring associated with the two existing units, Dominion was able to
consider this existing monitoring program as part of the pre-application monitoring program for
the ESP site. If the new units were built, many of these same monitoring activities would likely
be continued and would become part of the operational monitoring for the new units
(Dominion 2006a). Dominion collects the existing flow measurements directly associated with
the current site operation that are required under the terms of the applicant's existing VPDES
permit. Dominion also records lake level elevations at the dam. At the site, Dominion records
data from 19 groundwater wells. Nine of the groundwater wells are associated with NAPS
Units 1 and 2; one was installed near the ISFSI, and nine pre-ESP-application wells were
installed in 2002.

At various times in the past, the U.S. Geological Survey (USGS) has maintained four streamflow
gauges in the vicinity of the plant. Two gauges measured streamflows of tributaries draining
into Lake Anna and two measured streamflows downstream of the North Anna Dam. The
longest streamflow record exists for the North Anna River gauge (USGS Gauge 0167100) near
Doswell, Virginia. This gauge reflected the release from Lake Anna and runoff from an
additional 250 km? (97 mi?) of watershed downstream of the North Anna Dam. Flow rates were
recorded from April 1929 through October 1988. A streamflow gauge immediately downstream
from the North Anna Dam (North Anna River near Partlow, Virginia [USGS Gauge 01670400])
recorded data from October 1978 to October 1995. The gauge on Contrary Creek

(USGS Gauge 01670300), which drains into Lake Anna, reflected only 14 km? (5.53 mi?) of the
watershed and has a record from October 1975 to January 1987. Another stream gauge
upstream of Lake Anna (Pamunkey Creek at Lahore, Virginia, USGS Gauge 01670180)
recorded runoff from 105 km? (40.5 mi®) of the Pamunkey Creek drainage for the period from
August 1989 to July 1993. The two upstream gauges on Contrary Creek and Pamunkey Creek,
recorded flows representative of 120 km? (46 mi?) or approximately 13 percent of the total
upstream area contributing flow to the reservoir. Because of the limited inflow data, it is not
possible to create a reliable historical water budget for Lake Anna from available inflow and
discharge measurements only.
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Dominion records sufficient information to calculate discharge released through the dam by
providing lake elevation and release structure settings (e.g., skimmer gate and radial gate
openings). Such records are the only available discharge measurements for the North Anna
River immediately downstream of the North Anna Dam since the Partlow gauge was
discontinued in 1995.

No water velocity measurements within Lake Anna have been recorded. Velocity measure-
ments are important for both understanding of the hydrodynamics of the lake and calibrating
spatially distributed numerical models of fluid and heat transport process in the reservoir.

2.6.2 Water Use

Consideration of water use requires estimating the magnitude and timing of consumptive and
non-consumptive water uses. Non-consumptive water use does not result in a reduction in the
water supply available. For instance, water used to rinse fish impinged on intake screens off
the screens would result in no change in the water supply, as the same volume of water
pumped from the reservoir would eventually be returned to the reservoir. Consumptive water
use results in a reduction of the water supply available. For instance, reservoir evaporation
results in a transfer of water from the reservoir to the atmosphere, thereby reducing the lake
volume. The following two sections describe the existing consumptive and non-consumptive
uses of surface water and groundwater.

2.6.2.1 Surface Water Use

The existing NAPS units are the largest users of water in the region. When both Units 1 and 2
are operating, eight circulating water pumps draw water from Lake Anna at a maximum rate of
120 m®/s (4246 cfs). The large volume of water withdrawn from Lake Anna for condenser
cooling is entirely returned to the WHTF. While there is no consumptive use of water between
the intake and discharge, the elevated temperature of the discharged water does result in
induced evaporative losses from the WHTF and Lake Anna.

In Section 2.3 of the ER, Dominion identifies surface water users within the North Anna River
drainage whose average daily withdrawal during any single month exceeds 38,000 L/d

(10,000 gpd). Dominion identified these users from the water-use database maintained by
VDEQ. Users include the NAPS existing units, Bear Island Paper Company, the Doswell Water
Treatment Plant, and St. Laurent Paper Products Corporation.

In Section 4.2.3 of the ER, Dominion discusses the upstream land-use changes that might alter
the inflow to the reservoir and downstream development that may increase the downstream
demand for water. These projections are based on comprehensive plans for the three upstream
counties (Louisa, Spotsylvania, and Orange Counties) and the four downstream counties
(Hanover, Caroline, New Kent, and King William Counties).
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Increases in development generally result in increased areas of impervious surfaces.
Impervious surfaces result in less groundwater recharge and higher fractions of surface water
runoff. Because of the limited projected development in the three upstream counties and
policies promoting the use of storm water management practices that limit the impact of
impervious surfaces, upstream land-use changes are not expected to appreciably alter the
patterns of inflow to the reservoir.

Growth in downstream demands for water withdrawals could result in increased water conflicts,
particularly during drought periods. The Doswell Water Treatment Plant in Hanover County has
a capacity of 15,000 m*/d (4 MGD), which is the equivalent to a streamflow of 0.17 m*/s

(6.1 cfs). One of the alternatives proposed by Hanover County to meet its projected water
supply needs would require an additional withdrawal of 1.3 m*/s (46 cfs) from the North Anna
River. The minimum release from Lake Anna prescribed by VDEQ for normal conditions is

1.1 m*s (40 cfs). During drought conditions the release prescribed by VDEQ can be reduced to
0.57 m®/s (20 cfs). Three of the downstream counties are considering using the North Anna
River or Pamunkey River as future water sources to meet projected growth.

The Virginia Surface Water Management Act of 1989 and associated regulations

(9 VAC 25-220-10 et seq.) impose legal restrictions on surface water withdrawals where surface
water resources have a history of low-flow conditions that threaten important in-stream and
off-stream uses. The purposes of these regulations are to maintain surface water flow at
minimum levels during periods of drought, ensure assimilation of treated waste water, and
support of aquatic and other water-dependent wildlife. In an area designated by the State
Water Control Board as a surface water management area, water withdrawals of 1,100,000 L
(300,000 gallons) per month or more are required to have a surface water withdrawal permit.
Permits and certificates must include a conservation plan that is activated during low-flow
surface water conditions. As of November 2006, the Virginia State Water Control Board had not
designated any surface water management areas in the Commonwealth.

2.6.2.2 Groundwater Use

Dominion describes groundwater use in the vicinity of the ESP site in Section 2.3.2.2 of the ER
(Dominion 2006a). Groundwater in the vicinity of the ESP site is primarily obtained from springs
and wells in either the saprolite or underlying crystalline bedrock. Most wells completed in the
saprolite have been excavated either by hand digging or augering. These wells are susceptible
to becoming dry because of seasonal fluctuations in the water table. Drilled wells generally
extend through the saprolite into the underlying bedrock. The production of groundwater in the
vicinity of the ESP site is generally not sufficient to satisfy large water demands because of the
relatively low yield of the aquifers. The majority of groundwater development in the area is for
domestic and agricultural use, with some pubilic, light industrial, and commercial use.

NUREG-1811, Volume | 2-24 December 2006



Affected Environment

2.6.3 Water Quality

The following sections describe the water quality of surface water and groundwater resources in
the vicinity of the North Anna ESP site. Pre-application monitoring programs for thermal and
chemical water quality are also described.

2.6.3.1 Surface Water Quality

This section describes the water quality of Lake Anna, the tributaries draining into Lake Anna,
and the North Anna River downstream of the dam. Dominion presents a discussion of the water
quality conditions in Section 2.3.3.1 of the ER (Dominion 2006a). The thermal load discharged
into the lake from the two operating units results in localized elevated temperatures in the lake.
These elevated temperatures are the most significant water-quality concern associated with
both the existing and the proposed ESP units. Operational impacts of proposed Unit 3 on

Lake Anna water quality are discussed in Section 5.2.2.3 of this EIS. Monitoring programs for
thermal and chemical water quality are discussed in Sections 2.6.3.3 and 2.6.3.4, respectively.

Eight of the tributaries draining into Lake Anna are on the Virginia 2004 Clean Water Act
Section 303(d) list as impaired for one or more of the following attributes: fecal coliform
bacteria, pH, and dissolved oxygen. The source of impairment for pH in one of the tributaries,
Contrary Creek, is known to be an abandoned mining operation (VDEQ 2004c). The specific
source of the impairment for the other tributaries is unknown. The lower portion of Lake Anna is
listed as impaired due to polychlorinated biphenyl (PCB) levels in fish tissues; a public health
advisory has been issued regarding the consumption of certain fish. The source of the PCBs is
unknown at this time. Downstream of Lake Anna, the discharge is not listed as impaired until it
reaches the Chesapeake Bay estuary, after first entering the Pamunkey River and then the York
River.

Iron pyrite mining was conducted on land adjacent to Contrary Creek during the late 19" and
early 20" centuries (VDEQ 1986). When the mines were abandoned (circa 1920), mine shafts
and tailings piles were left exposed. Runoff from the mine area was acidic and contained high
concentrations of heavy metals. When NAPS Units 1 and 2 were under development, virtually
no aquatic life was found in Contrary Creek downstream of the mine sites (AEC 1973). Prior to
impoundment, the density and diversity of fish and benthic macroinvertebrates were markedly
reduced in the North Anna River immediately downstream of its confluence with Contrary Creek.
Subtle changes were evident as far as 24 km (15 mi) downstream, although water quality was
generally satisfactory (VDEQ 1986).

In 1976, the Virginia State Water Control Board, in association with EPA, attempted to reclaim
previously mined and disturbed areas along Contrary Creek to reduce the impacts of
sedimentation and acid mine drainage (VDEQ 1986). The reclamation project reduced erosion
and sedimentation in the area. The creation of the reservoir has mitigated most water-quality
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impacts from Contrary Creek area runoff. Low-pH creek water is neutralized as it mixes with
higher-pH reservoir water. Heavy metals are removed from the water column by adsorption
onto clay particles and the subsequent settling of those particles. Chemical precipitation (and
co-precipitation with iron) may also remove zinc and copper ions from Contrary Creek water
when it mixes with reservoir water.

Units 1 and 2 have a Virginia Pollutant Discharge Elimination System (VPDES) permit from the
VDEQ (VDEQ 2001). Before Units 3 and 4 could begin to operate, Dominion would be required
to obtain a VPDES permit for discharges from these units. Dominion would also be required to
demonstrate to VDEQ that the thermal effluent limitation for Unit 3 is adequate to ensure
protection and propagation of a balanced, indigenous population of shellfish, fish, and wildlife
through a Clean Water Act Section 316(a) demonstration. If determined to be necessary,
VDEQ may require additional monitoring prior to issuance of a VPDES permit. VDEQ may also
require ongoing monitoring as a condition of the VPDES permit. Unit 4 would use dry cooling
towers, which discharge the heat directly to the air, and would have no effect on surface water
quality.

2.6.3.2 Groundwater Quality

There are no site-specific data available for the nonradiological chemistry of the groundwater
underlying the ESP site. In Section 2.3.3.2 of the ER and in response to a request, Dominion
provided a summary of published studies that characterize the water quality of crystalline
aquifers in the Piedmont Province (Dominion 2004a, 2006a). The Piedmont region aquifers
provide good quality water (USGS 2000). As with most crystalline rocks, the rocks of the
Piedmont Province contribute relatively high levels of naturally occurring radioactivity to the
groundwater. Groundwater sampling undertaken in 1992 as part of the Louisa County Water
Testing Program has identified coliform contamination in aquifers near the ESP site. This
coliform contamination is likely attributable to private septic systems in the area.

2.6.3.3 Thermal Monitoring

This section describes pre-application and pre-operational thermal monitoring programs. The
applicant is able to consider an ongoing monitoring program associated with the existing Units 1
and 2 as part of the pre-application and pre-operational monitoring program at the ESP site.
Many of the same monitoring activities would be continued if the proposed units were
completed and would become part of the operational monitoring for the proposed units. In
Section 6.1 of the ER, Dominion describes the existing lake temperature measurements directly
associated with the current site operation that are required under terms of its existing VPDES
permit (Dominion 2006a; VDEQ 2001a,b).

The current temperature monitoring program in Lake Anna reservoir includes both continuous
fixed-location temperature stations and temperature profile locations that are sampled twice per
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year. Ten fixed-location temperature stations are located around Lake Anna, seven within the
main body of the lake, one at the discharge canal, and two within the WHTF. An additional
fixed-location station is located downstream of the North Anna Dam. The temperature profiling
is conducted during at least two quarters per year, one measurement is always during the
July-to-September quarter and the second is during one of the remaining quarters. All of the
spot profile locations are located in the main body of the lake.

2.6.3.4 Chemical Monitoring

This section describes the pre-application and operational chemical monitoring programs. As
a result of ongoing monitoring associated with the existing two units, the applicant is able to
consider this operational monitoring program as part of the pre-application and pre-operational
monitoring program for the ESP site. Many of these same monitoring activities would be
continued if Units 3 and 4 were completed and would likely become part of the operational
monitoring. In Section 6.6 of the ER, Dominion describes the chemical monitoring that is
required under terms of the applicant's existing VPDES permit (Dominion 2006a).

The NAPS Units 1 and 2, VPDES permit establishes chemical discharge limits at a variety of
locations internal to the NAPS facility and at the discharge from the WHTF into Lake Anna at
Dike 3. Chemical monitoring of a variety of constituents is required including pH, chlorine,
copper, nickel, chromium, zinc, suspended solids, oil and grease, and biological oxygen
demand. While temperature is monitored both inside and outside the WHTF, no chemical
monitoring is required outside the WHTF.

The Commonwealth of Virginia monitors Lake Anna, Lake Anna's tributaries, and the North
Anna River downstream from Lake Anna. Results from this monitoring program provide the
basis for the Virginia Clean Water Act Section 303(d) list of impaired waters. Recent sampling
by the Commonwealth has resulted in a public health advisory regarding the consumption of
certain fish in Lake Anna and its tributaries. The advisory was triggered because PCBs were
detected in the tissues of certain fish.

Community-based monitoring of Lake Anna and WHTF water quality has been performed by
volunteers from the Lake Anna Civic Association. Water samples are collected and analyzed
for several standard water-quality metrics, such as the fecal coliform bacteria, Escherichia coli,
and dissolved oxygen. Results from this monitoring program are provided to the
Commonwealth of Virginia and EPA.

2.7 Ecology

Much of the proposed North Anna ESP site construction area consists of dirt roads, cleared
areas, parking lots, buildings, and other areas recovering from prior disturbance. Because of
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past development or use, undisturbed habitats are absent from this area. The western portion
of the current and proposed laydown area can be classified as “old-field” habitat. None of the
current or proposed laydown area is forested. The area proposed for temporary offices is an
existing office complex; thus, undisturbed habitats are absent from this area. Approximately
32 ha (80 ac) of the 729-ha (1803 ac) proposed site is currently forested; most of the forested
portion of the site is within the area where cooling towers would be constructed. Generally,
wildlife species found in the forested portions of the ESP site and surrounding areas are those
typically found in the forested portions of the North Anna site and in upland Piedmont forests of
north-central Virginia. Wildlife species in the old-field habitat of the laydown area and in the
transmission line rights-of-way within the ESP site would include most of those found in the
adjacent wooded areas. A few small wetland areas and two intermittent streams exist on the
ESP site (Dominion 2006a).

Sections 2.7.1 and 2.7.2 provide general descriptions of the terrestrial and aquatic
environments near the ESP site. They provide detailed descriptions, where needed, to support
the analysis of potential environmental impacts of construction and operation of new nuclear
power generating facilities. The descriptions are provided to support mitigation activities
identified to avoid, minimize, rectify, reduce, or compensate for potential impacts identified
during the assessment. Descriptions are provided to facilitate comparison of the alternatives
identified to the North Anna ESP site. Also included are descriptions of monitoring programs for
terrestrial and aquatic environments.

2.71 Terrestrial Ecology

The ESP site is located within the Piedmont Physiographic Province as described by Omernik
(1987). Although forests in the Piedmont Province are nominally characterized by oak-hickory-
pine forest (Woods et al. 1999), this portion of northeastern Virginia has been settled since the
colonial era, and therefore no longer contains virgin forests. Vegetative cover surrounding the
ESP site is an irregular patchwork of row crops, pastures, pine plantations, abandoned (old)
fields, and second growth forests of hardwoods and mixed pine-hardwoods (Dominion 2006a).
The Lake Anna reservoir is adjacent to the site, oriented from northwest to southeast.

2.7.1.1 Biological Communities of the North Anna Site

Approximately 30 percent of the North Anna site consists of generation and maintenance
facilities, parking lots, roads, cleared areas, and mowed grass. Hardwood forests and planted
pines exist on the approximately 70 percent of the site that has not been cleared for the
construction or operation of the existing units. These wooded areas are remnants of forests
that were used for timber production prior to acquisition by Virginia Power and are dominated by
a variety of oaks (Quercus spp.), yellow poplar (Liriodendron tulipifera), sweet gum
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(Liquidambar styraciflua), and red maple (Acer rubrum) trees. Scattered loblolly pines
(Pinus taeda), Virginia pines (P. virginiana), and short-leaf pines (P. echinata) exist in some
wooded areas (Dominion 2006a).

The Piedmont region of Virginia is characterized as an irregular plain with low rounded ridges
and shallow ravines (Woods et al. 1999). There are no steep ridges on the ESP site. The
rolling terrain at the site extends down slope to the waters of Lake Anna, resulting in essentially
no marsh habitat along the shoreline at the site. Hydrophytic vegetation, such as cattails
(Typha spp.) and rushes (Juncus spp.), are typically absent or extend only to approximately
0.3 mto 1 m (1 to 3 ft) beyond the shoreline (Dominion 2006a). Two intermittent streams
flowing north into an unnamed arm of Lake Anna, just northwest of the power-block area, bisect
the area where cooling towers would be located. Dominion has completed a wetland
delineation that identified 2.7 hectares (6.68 acres) of wetlands in the construction footprint
(Dominion 2006c). The delineation also identified approximately 1676 m (5500 linear feet) of
streams that cover an area of approximately 0.19 hectares (0.46 acres), and approximately

1.0 hectares (2.49 acres) of open water within a beaver pond at the western edge of the ESP
area near the end of the unnamed arm of Lake Anna. In a September 2006 letter, the ACE
verified this delineation (ACE 2006).

Wildlife species found in the forested portions of the North Anna site are those typically found in
upland Piedmont forests of northeastern Virginia. Frequently observed mammals, such as the
white-tailed deer (Odocoileus virginianus), raccoon (Procyon lotor), opossum (Didelphis
virginiana), gray squirrel (Sciurus carolinensis), and gray fox (Urocyon cinereoagenteus), exist
at the site, as do smaller mammals such as moles (Talpidae), shrews (Soricidae), and a variety
of mice (Muridae) and voles (Microtus spp.). Woodchucks (Marmota monax) live in the grassy
areas near forest edges at the site, and beavers (Castor canadensis) occur in Lake Anna and
its tributaries. Various birds and herpifauna (e.g., snakes, turtles, lizards, and toads) live in the
uplands and along the edge of Lake Anna (Dominion 2006a).

Virginia Power has cooperated with the National Audubon Society in conducting periodic
Christmas Bird Counts during December or January. Common bird species recorded in upland
areas on and near the North Anna site during these surveys include the American crow
(Corvus brachyrhynchos), blue jay (Cyanocitta cristata), Carolina chickadee

(Poecile carolinensis), mourning dove (Zenaida macroura), black vulture (Coragyps atratus),
turkey vulture (Cathartes aura), European starling (Sturnus vulgaris), song sparrow (Melospiza
melodia), white-throated sparrow (Zonotrichia albicollis), dark-eyed junco (Junco hyemalis),
northern cardinal (Cardinalis cardinalis), house finch (Carpodacus mexicanus), tufted titmouse
(Baeolophus bicolor), red-bellied woodpecker (Melanerpes carolinus), downy woodpecker
(Picoides pubescens), and northern flicker (Colaptes auratus) (Audubon Society 2006).
Species known to nest within forested areas at the North Anna site, along forested edges, and
in open areas (for example, northern cardinal, Carolina chickadee, blue jay) are those that
commonly nest in upland Virginia habitats. Virginia Power has placed bluebird nest boxes in
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suitable habitats at the North Anna site and has constructed roofed structures for swallows in
some locations. Eastern bluebirds (Sialia sialis) annually use the nest boxes, and barn
swallows (Hirundo rustica) nest beneath the roofed structures (Dominion 2006a).

Several species of residential and migratory wading birds and waterfowl use Lake Anna.
Numerous gulls, ducks, and geese were noted during Christmas Bird Counts (Audubon
Society 2006), as were great blue herons (Ardea herodias). Virginia Power biologists have
documented breeding at Lake Anna by mallards (Anas platyrhynchos), wood ducks

(Aix sponsa), and Canada geese (Branta canadensis) (VEPCo 1986). Virginia Power, in
association with the Louisa County Chapter of Ducks Unlimited, has placed wood duck nest
boxes on Lake Anna, and wood ducks have used several of these nest boxes (VEPCo 1986).
Belted kingfishers (Ceryle alcyon), great blue herons, and green-backed herons (Butorides
virescens) are present at Lake Anna throughout the year, and kingfishers and green-backed
herons presumably nest on or near the Lake Anna shoreline. Great blue herons typically nest in
rookeries, and because there are no known rookeries at Lake Anna (Dominion 2006a), it is
unlikely that great blue herons nest on the lake. Waterfowl are typically most abundant at Lake
Anna during the winter. Lake Anna provides important habitat for migratory waterfowl on the
Atlantic flyway, especially during extremely cold winters when the elevated water temperature
from station operation maintains a large ice-free body of water. The most common ducks
observed during winter are mallard, American black duck (Anas rubripes), bufflehead
(Bucephala albeola), and greater scaup (Aythya marila) (VEPCo 1986). The Canada goose,
American coot (Fulica americana), ringed-billed gull (Larus delawarensis), and herring gull

(L. argentatus) are also abundant on Lake Anna during the winter (Audubon Society 2006;
VEPCo 1986).

2.7.1.2 Threatened and Endangered Terrestrial Species

This section describes the threatened and endangered terrestrial animal and plant species that
exist within the ESP site, vicinity, and corresponding transmission line rights-of-way. The

U.S. Fish and Wildlife Service (FWS) maintains current lists of threatened or endangered
species at its website (FWS 2004a). The Virginia Department of Game and Inland Fisheries
(VDGIF) and Virginia Natural Heritage Program (VNHP) also maintain lists of State-protected
species at their websites (VDGIF 2004a; VDCR 2004). Terrestrial species potentially occurring
near the North Anna site that are listed as threatened or endangered by these agencies are
listed in Table 2-2.

Animals

Bald eagles (Haliaeetus leucocephalus), a Federal- and State-threatened species, are
occasionally observed along Lake Anna (six were observed during the 2006 Christmas Bird
Count) (Audubon Society 2006). However, there are no known eagle nests at the ESP site
(NRC 2002). The nearest known bald eagle nest is approximately 4.2 km (2.6 mi) to the west.
Dominion is not aware of any eagle nests along North Anna-associated transmission line
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Table 2-2. Terrestrial Species Known or Likely to Occur in Counties Adjacent to or
Downstream from the Lake Anna Reservoir (Louisa, Orange, Spotsylvania,
Caroline, and Hanover Counties)

Scientific Name Species Counties Status* Source
Birds
Haliaeetus leucocephalus bald eagle Louisa, Orange, FT/ST  VDGIF 2004a,
Spotsylvania, Caroline, FWS 20043,
Hanover VDCR 2004, FWS
2004b
Picoides borealis red-cockaded Caroline FE/SE  VDGIF 2004a
woodpecker
Lanius ludovicianus loggerhead shrike Louisa, Orange, FS/ST  VDGIF 2004a
Spotsylvania, Caroline,
Hanover
Dendroica cerulea cerulean warbler Louisa, Orange, FS VDGIF 2004a
Spotsylvania, Caroline,
Hanover
Aimophila aestivalis Bachman’s sparrow  Caroline FS/ST  VDGIF 2004a,
FWS 2004b,
VDCR 2004
Bartramia longicauda upland sandpiper Louisa, Orange, ST VDGIF 2004a
Spotsylvania, Caroline,
Hanover
Mammals
Plecotus rafinesquii macrotis eastern big-eared bat Hanover SE VDGIF 2004a
Sorex longirostris fisheri Dismal Swamp Caroline ST VDGIF 2004a
southeastern shrew
Amphibians
Ambystoma tigrinum tiger salamander Hanover SE VDCR 2004
Insects
Speyeria idalia regal fritillary Orange, Spotsylvania FS FWS 2004a,b
VDGIF 2004a
Vascular Plants
Isotria medeoloides small whorled pogonia Spotsylvania, Hanover, FT/SE  VDGIF 2004a, FWS
Caroline 2004a,b VDCR 2004
Helonias bullata swamp pink Caroline, Hanover, FT/SE  VDGIF 2004a,
Spotsylvania VDCR 2004, FWS
2004b
Aeschynomene virginica sensitive joint-vetch  Caroline FT FWS 2004a,b
Juncus caesariensis New Jersey rush Caroline FS/ST VDCR 2004

*FE = Federally endangered, FT = Federally threatened, FS = Federal species of concern, SE = State endangered,

ST = State threatened.

(a) The migrant subspecies L.I. migrans is a Federal species of concern, all loggerhead shrikes in Virginia are State

threatened.
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rights-of-way. The loggerhead shrike (Lanius ludoviciana), a State threatened species
occasionally has been observed in the vicinity of NAPS during Christmas Bird Counts (Audubon
Society 2006). It is known to breed in central Virginia (VDGIF 2004a), but breeding loggerhead
shrikes have not been recorded at the North Anna site or along the transmission line rights-of-
way (Dominion 2006a). The loggerhead shrike inhabits mowed or grazed grassy areas and
margins of wooded areas.

With the exception of the bald eagle and loggerhead shrike, no other Federally and/or
State-listed endangered or threatened terrestrial animals are known to exist at the North Anna
site or along the transmission line rights-of-way, although the upland sandpiper (Bartramia
longicauda) and the cerulean warbler (Dendroica cerulea) may occasionally migrate through the
area (VDGIF 2004a). The regal fritillary butterfly (Speyeria idalia) has been reported in Orange
and Spotsylvania Counties, but has not been reported in Louisa County (VDGIF 2004a). The
eastern big-eared bat (Plecotus rafinesquii macrotis) has been reported in Hanover County,
downstream from Lake Anna. Several threatened or endangered species, including the
red-cockaded woodpecker (Picoides borealis), Bachman’s sparrow (Aimophila aestivalis),
dismal swamp southeastern shrew (Sorex longirostris fisheri), and tiger salamander
(Ambystoma tigrinum) have been reported in Caroline County (VDGIF 2004a), which is
downstream from the North Anna site. However, the presence of these species at the NAPS
site appears doubtful, and reported observation sites are well away from the transmission lines,
or portions of the North Anna River potentially affected by construction and operation of new
reactors at the North Anna site.

Plants

There are no known populations of any plants species listed as threatened or endangered by
the FWS or the Commonwealth on the North Anna site (Dominion 2006a; NRC 2002).
Additionally, there are no known populations of such species in Louisa County (VNHP 2004;
FWS 2004a).

The supplemental environmental impact statement prepared for the license renewal of NAPS
Units 1 and 2 (NRC 2002) described three Federally listed plant species that could potentially
occur in the North Anna transmission line rights-of-way: the small whorled pogonia

(Isotria medeoloides), swamp pink (Helonias bullata), and the sensitive joint-vetch
(Aeschynomene virginica). The previous evaluation determined that continued operation and
maintenance of the transmission line rights-of-way would have no effect on these species.
Because the existing rights-of-way would not be altered, and no additional rights-of-way would
be required to support the operation of the proposed additional units, no additional species are
likely to be affected. The New Jersey rush (Juncus caesariensis), a State threatened species,
occurs in shaded stream banks and other wet areas, and has been reported to occur in Caroline
County (VDCR 2004).
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The transmission line rights-of-way are managed to prevent woody growth from reaching the
transmission lines. The removal of woody species can provide grassland and bog-like habitat
for many rare plant species dependent on open conditions. Virginia Power has cooperated with
the VDCR'’s Natural Heritage Program in rare plant surveys within transmission line
rights-of-way. The Natural Heritage Program prepared reports on the results of the rare plant
species surveys. Although several rare plant species have been located along other Virginia
Power transmission line rights-of-way, no endangered or threatened plants were noted along
the rights-of-way associated with the North Anna ESP site (Dominion 2006a).

2.7.1.3 Terrestrial Ecological Monitoring

Dominion currently performs no terrestrial ecological monitoring (Dominion 2006a). However,
Dominion does cooperate with private organizations such as the local chapter of the Audubon
Society to allow informal monitoring of selected resources at and near NAPS, and has worked
with the VDCR Natural Heritage Program to conduct rare plant surveys in transmission rights-of-
way. The NRC expects Dominion to work with the Commonwealth on development and
implementation of any required monitoring programs.

2.7.2 Aquatic Ecology

This section discusses the aquatic ecology in the vicinity of the North Anna ESP site. The
information summarized here is extracted from summaries prepared for the license renewal of
North Anna Power Station, Units 1 and 2 (NRC 2002) and Dominion’s ER (Dominion 2006a).
The information in these documents was reviewed by the staff. Where descriptions presented
here are taken directly from the original documents, references are provided to direct the reader
to the source documents.

The aquatic resources in the vicinity of the North Anna ESP site are associated with Lake Anna,
the WHTF, and the North Anna River (VEPCo 2001). The reservoir was created to serve as the
cooling water source for NAPS. The reservoir was made during 1971 by erecting a dam on the

main stem of the North Anna River, just upstream of the confluence of the North Anna River and
Northeast Creek (Figure 2-5) (NRC 2002).

The reservoir drains an area of 888 km? (343 mi®) (VDEQ 1986). The dam is approximately

27 m (90 ft) high and 1500 m (5000 ft) long and contains 700,000 m?® (900,000 yd®) of earth and
rock (AEC 1973). The reservoir began filling during January 1972 and reached full pool in
December of that year (AEC 1973). The reservoir is approximately 27 km (17 mi) long, with
435 km (272 mi) of shoreline. The reservoir is relatively shallow (maximum depth 27 m [90 f];
average depth approximately 8 m [25 ft] at full pool), with a surface area of 5300 ha (13,000 ac)
(AEC 1973). The normal elevation of the reservoir is 76 m (250 ft) above MSL, at which stage it
holds 376,000,000 m* (305,000 acre-feet) of water (AEC 1973). The reservoir is used

December 2006 2-33 NUREG-1811, Volume |



Affected Environment

"SAVN JO AJIUIDIA 8U) Ul 39810 PUE SISARY 8U) PUB ‘41 HA dY) ‘euuy axe ‘- anbi4

wamug
nuodiny _ P
. pl)
____._ ] ¥ £ z ' 0
_ 1 1 i 1 1 |
7 lA____ o — “_ T— T 7T “ T “
o~ ] v
—_—____—h ‘___..—. SHILTWOH
TS
puBls| suopsor o
- i I 41HM
. -

uopeys Jamod n
eUUY YUON

SETTH
euULY UHON

N ALNNOD
VINVATASLOdS

December 2006

2-34

NUREG-1811, Volume |



Affected Environment

extensively for recreation and fishing. The aquatic resources of Lake Anna are managed
cooperatively by Virginia Power, the Virginia Department of Game and Inland Fisheries (VDGIF)
and VDCR (NRC 2002).

The reservoir is divided into two distinct bodies of water: the WHTF and Lake Anna. Lake
Anna is the larger body of water and is physically separated from the WHTF by three dikes.
The WHTF is the smaller body of water into which the waste heat from existing North Anna
Units 1 and 2 is discharged via a discharge canal. The total surface area of the WHTF is
1400 ha (3400 ac). The surface area of Lake Anna is 3900 ha (9600 ac). The WHTF was
formed by diking off the three southernmost arms of the reservoir. These arms are the three
cooling lagoons of the WHTF; all three lagoons are interconnected by canals (NRC 2002).
The third dike has a weir regulating outflow allowing water to exit the WHTF into Lake Anna
(Section 3.2.2.2). Fish can move between the two bodies of water at the weir.

The North Anna River headwaters are in Louisa and Orange Counties, Virginia, and flow
eastward for about 97 km (60 mi) before joining the South Anna River 55 km (34 mi)
downstream of the North Anna Dam to form the Pamunkey River (Figure 2-2). The Pamunkey
River flows about 146 km (91 mi) to the southeast, joining with the Mattaponi River to form the
York River, which flows about 56 km (35 mi) into the Chesapeake Bay north of the Hampton
Roads area of Virginia.

2.7.2.1 Biological Communities of Lake Anna

Lake Anna is typical of many shallow reservoirs found in the southern and mid-Atlantic states.
Since impoundment, Lake Anna has gone through the typical ecological succession of
reservoirs. The initial biotic community was highly productive because initial nutrient levels
were high. Productivity subsequently decreased and ultimately stabilized (Paterson and
Fernando 1970; Voshell and Simmons 1978). Aquatic communities in Lake Anna experienced
gradual post-impoundment changes from riverine to lake communities. Some of these
communities had stabilized in Lake Anna by 1975 (VEPCo 1986), and all have been relatively
stable since 1985 (VEPCo 1986; VEPCo 2002b; NRC 2002).

Lake Anna contains numerous phytoplankton, zooplankton, and benthic macroinvertebrate
communities. Seventy-seven genera of phytoplankton have been identified, and diatoms, green
algae, blue-green algae (Cyanobacteria), and cryptomonads are the dominant forms. The
zooplankton are dominated by small-bodied forms (rotifers and copepods). This has been
attributed to selective predation upon larger-bodied zooplankton by landlocked schooling
clupeids such as various shad species (Brooks and Dodson 1965). A total of 124 benthic taxa
have been identified from Lake Anna (VEPCo 1986). Three bivalve species, Elliptio
complanatus, Ellipito productus, and Sphaerium striatum (AEC 1973; NRC 2002) were collected
in the North Anna basin prior to impoundment.
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In more recent years, the introduced Asiatic clam (Corbicula spp.) has dominated collections
from both Lake Anna and the lower North Anna River. The Asiatic clam has spread rapidly
throughout the United States since its first discovery in 1938 (VEPCo 1986). Its populations
expand rapidly when they invade a new habitat, and densities stabilize as the population
reaches carrying capacity of the habitat. Asiatic clams are present throughout Lake Anna with
the greatest population densities found at mid-lake (VEPCo 1989). After the Asiatic clam’s
initial invasion of Lake Anna, densities increased sharply from 1979 to 1981. Populations
remained relatively stable between 1984 and 1988 (VEPCo 1989). Virginia Power received
approval from VDEQ to discontinue Asiatic clam sampling in 1989 (NRC 2002).

Small numbers of unionid mussels (Elliptio spp.) and fingernail clams (family Sphaeriidae) have
also been collected. Acid drainage and sediment from the Contrary Creek mine sites
historically depressed freshwater mussel populations downstream from the Contrary
Creek-North Anna River confluence. Prior to the impoundment of Lake Anna the first major
mussel beds occurred 100 m (330 ft) downstream of the confluence of the North and South
Anna Rivers (Reed and Simmons 1972). There are indications that mussel populations are
recovering in the lower North Anna River (VEPCo 1986; NRC 2002).

Forty species of fish (representing 12 families) have been reported in Lake Anna (VEPCo 1986)
(Table 2-3). Species include those historically found in the North Anna River, those that had
been in local farm ponds inundated by the new reservoir, and those introduced by VDGIF.

Recreational species include largemouth bass (Micropterus salmoides), striped bass (Morone
saxatilis), walleye (Sander vitreus), bluegill (Lepomis macrochirus), yellow perch (Perca
flavescens), black crappie (Pomoxis nigromaculatus), white perch (M. americana),
pumpkinseed (L. gibbosus), redear sunfish (L. microlophus), redbreast (L. auritus), channel
catfish (/ctalurus punctatus), and white catfish (Ameiurus catus). Forage species include
threadfin shad (Dorosoma petenense), gizzard shad (D. cepedianum) and blueback herring
(Alosa aestivalis). Striped bass and walleye are stocked annually by VDGIF. Sterile triploid
herbivorous grass carp (Ctenopharyngodon idella) was stocked in the WHTF in 1994 by
Virginia Power (NRC 2002). The sterile grass carp were stocked (with the approval of the
VDGIF) in the WHTF to control the growth of the nuisance submersed aquatic plant hydrilla
(Hydrilla verticillata).

Because of the importance of recreational fishing in Lake Anna, its fish community has been the
subject of wide-ranging studies (VEPCo 1986). Abundance and distribution of fish were
evaluated over a period from 1975 to 1985, using a variety of sampling methods. Larval fish
studies, creel surveys, and a number of special studies focused on the reproduction and growth
of important species, such as largemouth bass. Seasonal movement and habitat preferences of
striped bass were investigated using ultrasonic tags (Dominion 2006a).
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Table 2-3. Fish Reported from Lake Anna

Scientific Name

Common Name

Anguillidae

Clupeidae

Umbridae
Poeciliidae

Catostomidae

Esocidae

Cyprinidae

Aphredoderidae

Ictaluridae

Centrarchidae

Percidae

Moronidae

Anguilla rostrata
Dorosoma cepedianum
D. petenense

Alosa aestivalis

Umbra pygmaea

Gambusia affinis

Catostomus commersoni
Erimyzon oblongus

Moxostoma macrolepidotum

Hypentelium nigricans

Esox niger
E. lucius

Ctenopharyngodon idelle
Cyprinus carpio

Nocomis leptocephalus
N. micropogon
Notemigonus crysoleucas
Notropis analostanus

N. procne

N. hudsonius

Aphredoderus sayanus

Ictalurus nebulosus
I. natalis

I. punctatus
Noturus insignis
Ameiurus catus

Enneacanthus gloriosus
Lepomis auritus

L. gibbosus

L. gulosus

L. macrochirus

L. microlophus
Acantharchus pomotis
Micropterus salmoides
Pomoxis nigromaculatus

Perca flavescens
Sander vitreus
Etheostoma olmstedi

Morone americana
M. saxatilis

American eel

gizzard shad
threadfin shad
blueback herring

eastern mudminnow
mosquitofish

white sucker

creek chubsucker
shorthead redhorse
northern hog sucker

chain pickerel
northern pike

grass carp
common carp
bluehead chub
river chub

golden shiner
satinfin shiner
swallowtail shiner
spot tail shiner

pirate perch

brown bullhead
yellow bullhead
channel catfish
margined madtom
white catfish

bluespotted sunfish
redbreast sunfish
pumpkinseed
warmouth

bluegill

redear sunfish

mud sunfish
largemouth bass
black crappie

yellow perch
walleye
tessellated darter

white perch
striped bass
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The community structure for fish in Lake Anna remained relatively stable during the 1975 to
1985 period, with some year-to-year variation in species composition. Post-1975 changes
included (1) a decline in relative abundance of yellow perch and black crappie, (2) an increase
in the relative abundance of white perch and threadfin shad, and (3) an increase in redear
sunfish abundance, with a corresponding decrease in pumpkinseed (Dominion 2006a). These
variations were caused by (1) normal population fluctuations, (2) reservoir aging, (3) the
introduction of forage species and competing predators, (4) the installation of fish attraction
structures and artificial habitat, and (5) the increase in Asiatic clam densities (VEPCo 1986).

Lake Anna appears to support a greater standing crop of fish than most U.S. reservoirs, with
thriving populations of several forage species and game fish species. The mean standing crop
for fish in Lake Anna ranged between 105 and 134 kg (232 and 296 Ib) of fish per 0.4 ha (1 ac)
during the 1975 to 1985 period, but it increased substantially in 1985 to 189 kg (417 Ibs) per
0.4 ha (1 ac) because of a large increase in introduced threadfin shad and an increase in the
abundance of gizzard shad. Both species provide forage for Lake Anna’s game fish, which
include largemouth bass, walleye, and striped bass. Standing stocks of largemouth bass, Lake
Anna’s most popular sport fish, remained stable during the 1975 to 1985 period. During 1985,
Lake Anna produced more largemouth bass of citation size (3.6 kg [8 Ib] or more) than any
other lake or reservoir in Virginia. Life history studies of Lake Anna largemouth bass suggest
that the reproductive success, feeding ecology, and growth of largemouth bass were similar
before and after Units 1 and 2 commenced operation (VEPCo 1986; Dominion 2006a).

Non-native fish species, including striped bass, walleye, threadfin shad, and blueback herring,
have been stocked in Lake Anna by VDGIF since 1972. Striped bass, introduced during 1973,
have been stocked annually since 1975 to create and maintain a “put-grow-and-take”
recreational fishery. A self-sustaining population is not expected in Lake Anna because the
streams, including the North Anna River, that flow into Lake Anna lack the habitat to support
striped bass reproduction. Studies show that striped bass grow and provide a substantial
recreational fishery, but adults are subject to late-summer habitat restrictions (e.g., may be
restricted to cooler-water refuge areas). As a consequence, they may lose weight and show a
decline in condition. Walleye are also stocked annually by the VDGIF and are highly
sought-after game fish (Dominion 2006a). Threadfin shad, introduced during 1983 to provide
forage for striped bass and other species, are vulnerable to cold shock and winter kills, and
would not be able to survive in Lake Anna if it were not for operation of NAPS. Threadfin shad
appear to be thriving and are an important source of food for game fish. Blueback herring was
stocked by VDGIF during 1980 also as a forage species (Dominion 2006a).

Commercially Important Fisheries of Lake Anna

There is no commercial fishing on Lake Anna or the North Anna River. Professional fishing
guides regularly take clients fishing for largemouth, striped bass, black crappie, and walleye on
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Lake Anna, but there is no commercial fishing in the lake. Professional fishing guides must
adhere to Commonwealth fishing regulations, and are prohibited by law from selling their catch
(Dominion 2006a).

Recreationally Important Fisheries of Lake Anna

Lake Anna is a popular destination for anglers from central and northern Virginia. Lake Anna’s
proximity to the cities of Washington, D.C., Richmond, Fredericksburg, and Charlottesville
attracts many anglers. The heated effluent that flows into Lake Anna at Dike 3 creates
conditions conducive to good fishing during the winter, making the reservoir a popular fishing
spot when cold weather slows or shuts down fishing at other ponds and lakes in the region.
VDGIF estimated that 42,731 anglers fished Lake Anna for combined total of 232,439 hours
over a 12-month period during 2000 and 2001. The species most often sought were largemouth
bass, striped bass, and crappie, with 69 percent, 15 percent, and 12 percent of anglers,
respectively, pursuing these species (VDGIF 2003). Although not the most targeted species,
black crappie, not largemouth bass, was the species most often harvested. Depending on the
time of year, species such as bluegill, white perch, channel catfish, and walleye are also sought
by Lake Anna anglers (Dominion 2006a).

VDGIF manages the fisheries of Lake Anna, “...with particular emphasis on providing quality
largemouth and striped bass fisheries within the capacity of available habitat” (Odenkirk 1999).
Thus, the VDGIF focuses on these two species. Other species, such as black crappie and
channel catfish, are monitored by the VDGIF but are not as actively managed

(Dominion 2006a).

Electro-fishing catch rates for largemouth bass greater than 20 cm (8 in.) long in Lake Anna
have been high in recent years (VDGIF 2003; Odenkirk 2001, 2002). Young-of-the-year catch
rates, although lower, have been indicative of consistent recruitment. Structural indices of the
largemouth bass population indicate a population dominated by larger, older individuals.

Growth of younger (1 to 4 years old) largemouth bass is excellent; however, growth of older
largemouth bass (5 years and older) is below the district average (Odenkirk 1999). On average
(all age classes considered), largemouth bass in Lake Anna grow more rapidly than largemouth
bass in other large Virginia impoundments (Odenkirk 2001). In summary, largemouth bass tend
to grow rapidly in their first 4 years of life. Their growth rate levels out at age 5, and then slows.
The population of Lake Anna contains a high proportion of harvestable individuals, and provides
relatively high catch-per-unit-effort for anglers seeking larger, trophy-sized fish

(Dominion 2006a).

Annual stockings of fry and fingerlings sustain the striped bass population in Lake Anna.
Normally, between 100,000 and 200,000 fingerlings are stocked annually, which equates to
about 25 and 50 fish per ha (10 and 20 fish per ac) (Odenkirk 1999). Striped bass growth
patterns in Lake Anna vary from year to year, with some of the variability apparently related to
the size of fish stocked (dependent on size of fish supplied by hatcheries). Young striped bass
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grow rapidly and reach harvestable size (51 cm [20 in.]) in about 30 months (Odenkirk 1999).
Estimates of annual mortality range from 35 to 50 percent, depending on the cohort evaluated,
with the lower percentage likely more typical (Odenkirk 1999, 2001, 2002; Dominion 2006a).

Based on experimental gill net catches, black crappie abundance in Lake Anna was very high
during 1997 and 1998, but has declined in recent years (Odenkirk 1999, 2001, 2002). Growth
of black crappie in Lake Anna is similar to growth observed in other impoundments in the
region. There is considerable year-to-year variability in population size structure (i.e., average
size of fish captured), but it is unclear if this is an indication of changes in age composition or
changes in growth rates. The catch-per-unit-effort of quality black crappie declined by

50 percent between 1997 and 1998, an indication that fishing mortality is high. Most black
crappie (92 percent) caught in gill nets were caught in the upper lake (Odenkirk 1999;
Dominion 2006a).

Channel catfish ranked fifth in abundance in gill nets during 1997 and fourth in abundance
during 1998 (Odenkirk 1999). Much higher numbers of channel catfish and white catfish were
captured in gill nets during 1998 than during 1997, but this was attributed to low reservoir levels
(related to drought) rather than an actual increase in numbers of catfish (Dominion 2006a).
Depending on the time of year, walleye are also sought by Lake Anna fishermen. Walleye are
also stocked annually by the VDGIF. Walleye have been stocked in the lake since 1972
(McCotter 2005).

Gizzard shad are regarded by fisheries managers as a less-than-ideal forage species, because
their rapid growth makes them unavailable to predators in 1 to 2 years. Threadfin shad, while
the ideal size for forage, are subject to mass die-offs from low temperatures or sudden
temperature changes. Because threadfin shad abundance is cyclic, gizzard shad serve in most
years as Lake Anna’s forage base (Odenkirk 1999). During 1997 and 1998, gizzard shad
numbered second and first, respectively, in Lake Anna gill net catches. Threadfin shad were
seventh in 1997 and eighth during 1998. Most shad (71 percent during 1997 and 76 percent
during 1998) were caught in the upper reservoir (Odenkirk 1999; Dominion 2006a).

Nuisance Species of Lake Anna

Virginia Power first collected Asiatic clams in benthos samples during 1979. Densities
increased sharply thereafter, as this species with its high reproductive potential quickly occupied
suitable habitat in the reservoir (VEPCo 1986). The total numbers and densities of Asiatic clam
at the various locations in Lake Anna and the WHTF show sizable fluctuations between years,
mostly as a result of variations in spawning activity (Willis 1998, 1999a,b, 2000a,b, 2001;
Dominion 2006a). Small clams less than 2 mm (0.08 in.) long are sometimes locally abundant
immediately after spawning takes place and inflate numbers and densities found at a particular
sampling location. Asiatic clam numbers in the WHTF near the cooling water discharge for
Units 1 and 2 show the most dramatic fluctuations. For example, densities of clams at this
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location declined from 1619 clams per m? during spring 1992 to 11 clams per m? during fall 1992
(Willis 1992a,b). Clams in this area are subject to boom and bust cycles, because under
extreme conditions (high plant operating levels, high ambient temperatures, drought), water
temperatures can get high enough to cause localized die-offs. Larger (greater than 15 mm in
length), older (1 to 3 years old) Asiatic clams are uncommon in Lake Anna samples, generally
comprising less than 10 percent of the total collected (Odenkirk 2001; Willis 1998, 1999a,b,
2000a,b,c, 2001, 2002a,b). Larger Asiatic clams are generally uncommon in WHTF samples as
well, but sometimes make up a significant percentage (i.e., greater than 50 percent) of the total
in the third lagoon of the WHTF when sample sizes are small (Willis 1999b, 2000a,b).

When Virginia Power compared 1990 to 2002 Asiatic clam survey results to similar surveys
conducted during the 1980s, data indicated a decline in the Lake Anna population. The
greatest sample totals were recorded during the springs of 1985 and 1988, when 194 and
294 clams, respectively, were collected in replicate samples from a mid-lake location. The
greatest sample totals collected during the fall occurred during 1986 and 1987, when 237 and
1227 clams, respectively, were collected from a mid-lake location. The greatest number of
clams collected during the 1990 to 2002 period from the mid-lake location was 148, during
spring 1994 sampling. Operational experience at Units 1 and 2 provides further evidence of a
stable or declining Lake Anna Asiatic clam population; no condenser tube blockages have been
reported since Asiatic clams first appeared in Lake Anna during the late 1970s

(Dominion 2006a).

In the course of monitoring Asiatic clam populations, Virginia Power also looks for evidence that
the zebra mussel (Dreissena polymorpha) has invaded Lake Anna. As of the end of 2002,
Virginia Power biologists had observed no zebra mussels in Lake Anna or the WHTF.

Dissolved calcium levels in Lake Anna and the WHTF are well below those known to promote
shell growth in zebra mussels. Low dissolved calcium levels should limit its establishment in
those waterbodies.

2.7.2.2 Biological Communities of the WHTF

The WHTF is the body of water into which waste heat from the existing units is discharged via
the canal. It is separated from Lake Anna by a series of dikes. A weir at dike three allows
water to flow from the WHTF to the lake. The same aquatic communities occur in the WHTF
and Lake Anna. Fish can swim from Lake Anna into the WHTF and back.

2.7.2.3 Biological Communities of the North Anna River
The North Anna River joins the South Anna River 55 km (34 mi) downstream from the North
Anna Dam (Figure 2-2), forming the Pamunkey River. Another 146 km (91 mi) downstream, the

Pamunkey River joins the Mattaponi River to form the York River. The York River then flows
east for 56 km (35 mi) emptying into Chesapeake Bay.
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The lower North Anna River below the North Anna Dam is small, approximately 23 to 46 m
(75 to 150 ft) wide, but supports a diverse assemblage of stream fishes. There is no
commercial fishing in the North Anna River, but recreational fishing is popular. Unless stream
flow is unusually high, powerboats are impractical, so most anglers fish from shore or from
canoes and kayaks. Recreational fishermen generally seek largemouth and smallmouth bass
(Micropterus dolomieu) or redbreast sunfish. Bluegill and redear sunfish are present as well,
but receive less attention from anglers (Dominion 2006a).

In the North Anna River downstream of the dam, the periphyton community (single-celled,
filamentous or colonial algae, and associated microfauna attached to underwater surfaces) is
dominated by diatoms, as are many southeastern streams. Caddisflies (family Trichoptera) that
feed on seston (living and dead plankton, plus particulate matter) from Lake Anna dominate the
benthic macroinvertebrate community. Farther downstream, macroinvertebrate communities
show more diversity and are similar to those of the South Anna River (VEPCo 2001;

Dominion 2006a).

Before the North Anna River was impounded, the fish community of the river downstream of the
Contrary Creek inflow was dominated by pollution-tolerant species. In the years following
impoundment (and partial reclamation of the Contrary Creek mine sites), there was a steady
increase in measures of abundance and diversity of fish in the river. During 1984 to 1985,

38 species from 10 families were found in the North Anna River, compared to 25 species from

8 families in the South Anna River (VEPCo 1986) control site. (Forty species have been
reported from Lake Anna.) When species from Lake Anna were subtracted from the North Anna
River totals, the two fish communities (North and South Anna River communities) showed
similarities, indicating that the operation of the existing units had little or no effect on fish
diversity downstream from the dam (Dominion 2006a).

During 2000, the number of fish collected at four stations downstream of the North Anna Dam
was low but was similar to 1989, 1993, and 1996 collections. High spring flows and canceled
surveys in the fall likely contributed to the low numbers of fish collected. Experience has shown
that high flows are associated with low electrofishing catch rates, and vice versa. Although the
number of fish collected in 2000 was low, the species composition of the catch was similar to
previous years, with six species comprising 80 percent of the electrofishing catch by number
and the same six species comprising 83 percent of the electrofishing catch by weight. All
indications are that the low catch in 2000 was an anomaly, and the North Anna River continues
to support a healthy, well-balanced community of aquatic organisms (Dominion 2006a).

There is anecdotal information of an anadromous shad run (anadromous meaning fish that
begin their lives in freshwater and migrate into the open ocean where they mature and then
return to freshwater) in the North Anna River up to the breached Anderson Mill Dam just
upstream of the Virginia State route (SR) 738 road crossing. The North Anna River is a tributary
of the Pamunkey River which has an annual run of American shad (Alosa sapidissima) (Jenkins
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and Burkhead 1994, Bilkovic et al. 2002a,b). The shad reported from the Anderson Mill site are
likely American shad. The Pamunkey Fish Hatchery in King William County, Virginia, is
approximately 121 km (75 mi) downstream of the North Anna Dam. Shad reared at this facility
are normally stocked in the Pamunkey River and the James River as fry.

Young American eels (Anguilla rostrata) are found in the North Anna River, but are not sought
by commercial fishermen. The American eel is a catadromous species, meaning that these fish
begin their lives in the open ocean and migrate into coastal rivers where they spend more of
their lives in freshwater (Rohde et al. 1994). Upon reaching sexual maturity, at age 5 to

7 years, the eels migrate back to the ocean where they spawn and die. Eels in the North Anna
River are juveniles, and also are known as “yellow eels” (Dominion 2006a).

VDGIF periodically surveys all fish of the lower North Anna River and monitors the condition of
the recreational fishery. The largemouth and smallmouth bass populations in the lower river are
the species most often sought by anglers and the species most likely to attain harvestable size.
Recent VDGIF surveys have indicated that largemouth bass and smallmouth bass populations
are healthy, despite the limited supply of forage in the river (Dominion 2006a).

Since 1987, Virginia Power biologists have gathered data on the abundance and distribution of
bass species in the lower North Anna River (VEPCo 2001). Biologists established transects at
four locations in the lower river, counting and categorizing (by size) all bass that are observed
and noting the type of cover being used by the fish. Historically, largemouth bass have
dominated the fish counts at upstream locations, while smallmouth bass have been more
prevalent at downstream locations (VEPCo 2001). In recent years, both species have occupied
the entire study area. Density estimates for both largemouth and smallmouth bass at all
locations were lower during 2000 than average densities for the entire study period, but dense
growth of hydrilla adjacent to stream banks limited the ability of observers to accurately count
the fish (Dominion 2006a).

Redbreast sunfish were most abundant in North Anna River electrofishing samples during 1998,
1999, and 2000, and are the most abundant species since 1981 (VEPCo 2001). The redbreast
sunfish is found across the coastal plain and Piedmont of Virginia in warm-water creeks and
rivers of low-to-moderate gradient (Jenkins and Burkhead 1994). It is an adaptable species and
may also be found in ponds, lakes, reservoirs, and even slightly brackish waters near the coast.
The lower North Anna River redbreast population is a typical stream-dwelling population, with
unremarkable growth rates, food habits, and spawning habits (Dominion 2006a).

Native striped bass are known to spawn in the rivers of the Chesapeake Bay watershed,
including the Pamunkey, upstream from the limits of brackish water from early April through the
end of May (Setzler-Hamilton et al. 1981). Between 1997 and 1999, the furthest upstream
Bilkovic et al. (2002b) collected striped bass eggs and larvae from the Pamunkey River was
about river km 131 (81 mi) (number of km [mi] upstream from the mouth of the York River in
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Chesapeake Bay). This location (river km 131 [81 mi]) is about 119 km (74 mi) downstream
from the North Anna Dam and about 4.8 km (3.0 mi) downstream of the Route 360 bridge
crossing. Itis likely that in some years spawning occurs upstream of this location, but probably
contributes little to annual striped bass recruitment in the York River system. The most
upstream record of striped bass prior to the impoundment of Lake Anna is a record of a single
specimen caught in 1971 and reported by Reed and Simmons (1972) from the Pamunkey River
at the State Route 615 bridge crossing just north of Studley, Virginia some 29 km (18 mi)
upstream of the Bilkovic et al. (2002b) record. This upstream record is some 90 km (56 mi)
downstream of the Lake Anna Dam and 55 km (34 mi) downstream of the fall line on the North
Anna River, thought to be the historic upstream range of the striped bass in the North Anna-
Pamunkey River system. Since stocking of Lake Anna with young striped bass, movement of
bass downstream of the reservoir has been observed. A single specimen was observed by
Dominion biologists in 1989 during a snorkel survey at Dominion’s Station NAR5 approximately
28 km (17 mi) downstream of the North Anna Dam. Anecdotal accounts from a reputable
fishing guide on North Anna confirm the presence of striped bass in the North Anna River
downstream of the dam and are likely pour-over fish from the Lake Anna population that get
washed over or through the dam perhaps during periods of high water (NRC 2005).

2.7.2.4 Threatened and Endangered Aquatic Species

This section describes the threatened and endangered aquatic species that exist within the ESP
site, vicinity, and corresponding transmission line rights-of-way, and examines the potential
impacts of the construction and operation of the proposed new units upon these resources.

Animals

Virginia Power has monitored fish populations in Lake Anna and the North Anna River for more
than 25 years. No Federally or State-listed fish species has been collected in any of these
monitoring studies, nor has any listed species been observed in creel surveys or occasional
special studies conducted by Virginia Power biologists. No Federally or State-listed fish
species’ range includes Lake Anna or the North Anna River, and none are believed to occur in
counties adjacent to Lake Anna or the North Anna River (i.e., Caroline, Hanover, Louisa,
Orange, and Spotsylvania Counties). Two aquatic species listed by the FWS as Federally
endangered do potentially occur in the counties adjacent to Lake Anna or the North Anna River
(Table 2-4). They are dwarf wedge mussel (Alasmidonta heterodon) and the James River spiny
mussel (Pleurobema collina), neither of which has been observed or collected in local streams.

The VDGIF ecological databases indicate that there is the potential for one State-listed mussel
species, the James River spiny mussel to be present near the NAPS site. Although this species
may occur in streams that border Lake Anna or the North Anna River, none have been
observed or collected. None of the three Federally or State-listed species has been found in
Lake Anna or the North Anna River.
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Table 2-4. Federally Listed Threatened or Endangered Aquatic Species Known or Likely to
Occur in Counties Adjacent to or Downstream from the Lake Anna Reservoir

Scientific Name Common Name Counties Status
Alasmidonta heterodon dwarf wedge mussel Hanover, Louisa, and Spotsylvania FE, SE
Pleurobema collina James River spiny mussel Orange, Hanover, Louisa, Caroline, and FE, SE

Sportsylvania

Fusconaia masoni Atlantic pigtoe Orange, Hanover, Louisa, Caroline, and SE
Spotsylvania

FE = Federal endangered (FWS 20043, b)
SE = State endangered

The dwarf wedge mussel was historically found in Hanover, Louisa, and Spotsylvania Counties
(VDCR 2004). ltis listed as endangered by both the Commonwealth and FWS. The FWS
Recovery Plan for the species, completed in 1993, indicated that one population survives in the
South Anna River in Louisa County (Moser 1993). The VDGIF Fish and Wildlife Information
Service database currently lists a relic population in the South Anna River in Louisa County,
presumably the same population (VDGIF 2004b).

An additional mussel species, the fluted kidneyshell mussel (Ptychobranchus subtentum), a
candidate for Federal listing, has been reported to have been observed in the vicinity of the
North Anna ESP site (VDGIF 2006). However, these observations may be in error, because
confirmed observations limit this species to more western mountain streams that drain to the
Gulf of Mexico.

There are other bivalves listed as species of concern by the Federal and State governments.
The VDGIF’s Fish and Wildlife Information Service database lists these species as occurring in
a stream or streams near NAPS. All confirmed accounts of these species are confined to
mountain streams in southwestern Virginia that are tributaries of the Tennessee River. Itis
unlikely that a disjunct population would occur several hundred miles away in a river system that
flows eastward to the Atlantic Ocean. None of the mussel species of concern were collected in
pre-impoundment surveys of the North Anna River, and none have been collected in more
recent years during routine monitoring surveys.

Plants

No Federally or State-listed aquatic plant species has been collected in any of the monitoring
studies associated with the existing NAPS Units 1 and 2, nor has any listed species been
observed in surveys or special studies conducted by Virginia Power biologists. No Federally or
State-listed aquatic plant has a range that includes Lake Anna or the North Anna River, and
none is believed to occur in counties adjacent to Lake Anna or the North Anna River

(i.e., Carolina, Hanover, Louisa, Orange, and Spotsylvania Counties).
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2.7.2.5 Aquatic Monitoring

The NRC does not impose conditions of operation, including monitoring requirements, in the
area of water quality. Regulation of water quality is implemented by a National Pollutant
Discharge Elimination System (NPDES) permit under the EPA or the states (Virginia in the case
of any new units at North Anna). The NRC's role in water quality is limited to assessing aquatic
impacts as part of its National Environmental Policy Act of 1969 (NEPA) evaluation. To provide
the information needed to assess potential aquatic impacts, previous monitoring programs and
monitoring programs planned for construction and operation were reviewed. These programs
are expected to support any required assessments of aquatic impacts associated with new
units.

Virginia Power has monitored fish populations in Lake Anna since the early 1970s. Virginia
Power conducts quarterly electro-fishing sampling at nine stations (five stations in Lake Anna,
and four in the WHTF) and at six gill-netting stations (four in the lake and two in the WHTF).
These surveys are designed to document (1) the types of fish species present in Lake Anna,
(2) their relative numbers by species, and (3) their size class distribution. In the North Anna
River below the dam, Virginia Power biologists have also gathered abundance and distribution
data on largemouth and smallmouth bass by direct (snorkel) observation. The biologists
sampled river segments, counted and categorized (by size) all bass that were observed, and
noted the type of cover being used. Other fish abundance and distribution information in the
North Anna River are collected three times per year by electro-fishing at four stations.

In response to NRC Generic Letter 89-13, Virginia Power initiated a semi-annual sampling
program in the fall 1990 to monitor Asiatic clams in the reservoir. Virginia Power continues to
collect replicate samples at two Lake Anna stations (i.e., intake and mid-lake) and two WHTF
stations. They report the total number and density of clams at the stations and discuss
population trends in semiannual reports. In the course of monitoring Asiatic clam populations,
Virginia Power assesses the micro-fouling potential of Asiatic clams and looks for evidence that
the exotic zebra mussel has invaded the reservoir. As of the end of 2002, Virginia Power had
observed no zebra mussels in the reservoir.

Virginia Power biologists have also conducted studies in the North Anna River in response to
reduced flow because of drought conditions. The studies included physical habitat
measurements at different flows, dissolved oxygen concentrations and temperatures and
collection of benthic macro-invertebrates.

Each fall, when warranted, an aerial and ground-based monitoring program that focuses on
identifying the presence of a nuisance submerged aquatic macrophyte is conducted.

VDGIF also conducts aquatic ecology monitoring as part of their management responsibilities
for the fisheries of Lake Anna. VDGIF district biologists monitor and research the fishes of Lake
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Anna annually, focusing primarily on the largemouth and striped bass. Other species, such as
black crappie, walleye, channel catfish, and gizzard and threadfin shad, are also monitored by
VDGIF.

2.8 Socioeconomics

This section presents the socioeconomic resources that could be potentially impacted by the
construction, operation, and decommissioning of two new nuclear power units. It is organized
into two major subsections providing details on demographics and community characteristics.
These subsections include discussions on spatial (e.g., regional, vicinity, and site) and temporal
(e.g., 10-year increments of population growth) considerations, where appropriate, as
referenced.

The potential impact area for the analysis discussed in this section was determined by where
the majority of employees of the currently operating NAPS Units 1 and 2 reside. There are
approximately 720 employees currently at NAPS. Approximately 79 percent of these
employees live in Henrico, Louisa, Orange, and Spotsylvania Counties and the City of
Richmond (NRC 2002). The staff assumes the operations workers for new units would likely
settle in these same areas. The remaining 21 percent of the workers would be scattered across
the remaining counties and cities and would not have a discernable impact. The applicant
believes that 80 percent of the construction workforce is likely to come from the 80-km (50-mi)
region surrounding the plant and impacts will not be noticeable except in the nearest counties.
The remaining 20 percent of the construction workforce is likely to concentrate where both
housing availability and commuting distance allow. These workers are likely to settle, where
possible, in the same five closest jurisdictions. The staff’'s socioeconomic analysis, therefore,
focuses on Henrico, Louisa, Orange, and Spotsylvania Counties and the City of Richmond.

2.8.1 Demographics

The analysis of the population distribution around the ESP site out to an 80-km (50-mi) radius is
based on the 2000 census. Table 2-5 presents the population in the concentric rings starting at
16 km (10 mi), 16 to 40 km (10 to 25 mi), 40 to 60 km (25 to 37 mi), and 60 to 80 km (37 to

50 mi), and projected population increases in those rings from 2000 to 2065. Dominion used a
formula adopted from the Weldon Cooper Center for Public Service (2004), with the 1990 and
2000 Census as the base. The Weldon Cooper Center for Public Service, located at the
University of Virginia, Charlottesville, performed the 2001 provisional population estimates for
Virginia. The percent annual growth in population ranges between 1.0 percent (2040 to 2065)
and 1.9 percent (2000 to 2010). Total growth in population between 2000 and 2065 is projected
at 135 percent. The ESP, if granted, would expire in 2027 assuming an issue date of 2007.
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Table 2-5. Population Distribution from 2000 to 2065 Within 80 km (50 mi) of the ESP Site
(Note: Through 2040, this is resident population. The year 2065 includes transient

population.)
40 to 60 km 60 to 80 km
0 to 16 km 16 to 40 km (24.9 to (37.3 to % Annual
ear (o] mi (o} 9 mi .2 Mmi mi ota row
Y (0to 10 mi) (10 to 24.9 mi) 37.3 mi) 50 mi) Total Growth
2000 15,511 185,456 487,482 849,347 1,537,796
2010@ 20,996 239,813 604,455 984,645 1,849,909 1.9
2020@ 26,480 294,169 721,067 1,119,943 2,161,659 1.6
2030® 31,965 348,526 837,680 1,255,241 2,473,412 14
2040@® 37,449 402,883 954,292 1,390,539 2,785,163 1.2
2065@ 90,425 538,773 1,254,173 1,728,783 3,612,154 1.0

(a) Estimated population.
Source: Dominion (2006a).

All or parts of 32 counties and five major cities are located within 80 km (50 mi) of the proposed
North Anna ESP site. The largest population center within 16 km (10 mi) of the site is the town
of Mineral, which is southwest of NAPS. In 2000, the population of Mineral was 424

(USCB 2000a). Lake Anna State Park also lies within the 16-km (10-mi) radius to the northwest
of the site.

The town of Louisa, located west of the ESP site, falls within the 32-km (20-mi) radius. In 2000,
its population was 1401 (USCB 2000a). The City of Fredericksburg, population 19,279

(USCB 2000a), is northeast of the site, and the town of Culpeper, population 9664

(USCB 2000a), is north of the site. Fredericksburg and Culpeper fall within or on the edge of
the 48-km (30-mi) radius. Charlottesville, population 45,049 (USCB 2000a), is located west of
NAPS, and Richmond, population 197,790 (USCB 2000a), is east of the site. Charlottesville
and Richmond lie within or on the edge of the 64-km (40-mi) radius.

Table 2-6 lists the age distribution of the population in the relevant jurisdictions — Henrico,
Louisa, Orange, and Spotsylvania Counties and the City of Richmond in 2000 — and compares
the city populations to the population of Virginia. The counties’ age-distributed populations
closely track within 2 to 3 percent of each other. The exceptions are Spotsylvania County’s
under-18 age group (30.0 percent versus 24.6 percent for Virginia), Orange County’s 25-t0-44
age group (27.8 percent versus 31.6 percent for Virginia), and Orange County’s 65-and-over
age group (17.1 percent versus 11.2 percent for Virginia).
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Table 2-6. Estimated Age Distribution of Population in 2000

Henrico Louisa Orange City of Spotsylvania
County County County Richmond County Virginia
Age Group People % People % People % People % People % People %

Under 18 64,702 247 6255 244 5955 23.0 43,178 21.8 27,108 30.0 1,738,262 24.6
18 to 24 20,553 7.8 1691 6.6 1678 6.5 25932 132 6626 7.3 679,398 9.6
25t0 44 86,166 329 7656 299 7184 27.8 62,712 317 29,062 32.2 2,237,655 31.6
45 to 64 58,278 222 6710 26.2 6620 256 39,839 20.1 20,073 22.2 1,630,867 23.0
65 and over 32,601 124 3315 129 4444 171 26,129 13.2 7526 83 792,333 11.2
Totals 262,300 100.0 25,627 100.0 25,881 100.0 197,790 100.0 90,395 100.0 7,078,515 100.0

Source: USCB (2000b).

Table 2-7 contains data on population, projected population, and annual growth rates for the
area of potential impact. Among the counties included in the comparison, Spotsylvania County
by far has the fastest growth rate, in terms of percentage growth from 1980 through 2000
(actual) and projected growth rate through 2030. Between 1990 and 2000, the population of
Spotsylvania County increased by 57.4 percent. The population in Louisa County for the same
10-year period increased by 26.1 percent. During the same time period, population increases in
Henrico and Orange Counties were 20.4 and 20.8 percent, respectively. The population of the
City of Richmond decreased 2.6 percent during the same period (Virginia Statistical Abstract
2004). The City of Richmond consistently lost population over the 30-year period from 1970
through 2000 and is projected to continue to do so through 2020. Both Spotsylvania and Louisa
Counties are ranked among the fastest growing counties in Virginia.

Table 2-7. Population Growth in Henrico, Louisa, Orange, and Spotsylvania Counties, and the
City of Richmond — 1980 to 2030

Henrico County Louisa County Orange County City of Richmond Spotsylvania County
Annual Annual Annual Annual Annual
% % % % %
Year Population Growth Population Growth Population Growth Population Growth Population Growth
1970 154,465 14,004 13,792 249,431 16,424
1980 180,735 1.6 17,825 24 18,063 27 219,214 -1.3 34,435 7.7
1990 217,880 1.9 20,325 1.3 21,421 1.7 203,056 -0.8 57,405 5.2
2000 262,300 1.9 25,627 2.3 25,881 1.9 197,790 -0.3 90,395 46
2010 301,000® 1.4 29,100 1.3 30,000 1.5 191,600 -0.3 125,000 3.3
2020 335,000 1.1 32,600 1.1 34,400 1.4 189,600 -0.1 153,000 2.0
2030 365,000 0.9 36,200 1.1 38,600 1.2 189,600 0.0 181,400 1.7

(a) Projected population for 2010-2030; values for 1970 through 2000 are actual census population numbers.
Sources: Weldon Cooper Center (2004); Virginia Employment Commission (2003); Virginia Statistical Abstract
(2004, 2005).
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2.8.1.1 Transient Population

The area within 16 km (10 mi) of the ESP site is predominately rural and characterized by
farmland and wooded tracts. No significant industrial or commercial facilities are in the area,
and none are anticipated. As a result, daily commuting is most likely to be out of, rather than
into, the area.

Recreational use of Lake Anna, which is the cooling water source for NAPS, is the greatest
contributor to a transient population. Numerous recreational sites, consisting of boat ramps, wet
slips, camping sites, picnic areas, etc., are located around the reservoir. A central data
collection site for recreational use of the lake does not exist. Dominion developed an estimate
of lake use on a peak weekend day in mid-summer based on representative usage of
recreational facilities (e.g., boating, picnicking, and camping) (Dominion 2006a). Data for the
estimate were provided by the VDCR for the recreational facilities at Lake Anna. The estimate
does not include use of the lake by local residents with their own private boat docks. Table 2-8
shows the estimated transient population in the vicinity attributed to the lake and to Paramount’s
Kings Dominion Amusement Park, located 32 km (20 mi) north of Richmond.

The resulting estimated total peak daily transient population on Lake Anna is 5900 for boating
and other uses of the lake and 4370 for Lake Anna State Park. The use of the WHTF is limited
to residents around the WHTF and their guests; thus, its peak use is less than 1000. Given the
conservative assumptions and the potential for double-counting, these numbers may be high
(Dominion 2006a).

The annual transient population is less certain because of the dramatic drop in boating during
weekdays and the fall, winter, and spring seasons. Based on the Lake Anna State Park data
and assuming 180 days of operation, the average daily attendance for the park is less than one
quarter of the peak daily attendance. Assuming that the average attendance, excluding the
park, is one-half the peak daily figure (Dominion 2006a), the total annual attendance in the
vicinity of Lake Anna would be about 808,300, based on a 180-day use period.

An accurate count of the transient population between the 16-km (10-mi) and 80-km (50-mi)
radii from the ESP site is difficult to estimate. There are colleges, schools, and hospitals within
80 km (50 mi). However, compared to the resident population within the same area, use of
these facilities by the transient population is expected to be insignificant (Dominion 2006a).

Between 16 km (10 mi) and 80 km (50 mi) from the ESP site, Paramount’s Kings Dominion
Amusement Park is the only major recreational facility that draws a significant number of
transient visitors. Paramount’s Kings Dominion Amusement Park is 56 km (35 mi) southeast of
the site. The park operates from March to November and hosts about 2 to 2.5 million visitors
annually. According to the park’s public relations manager, the park could experience slow
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Table 2-8. Estimated Transient Population Recreating at Lake Anna Facilities and Paramount’s
Kings Dominion Amusement Park

Daily Peak
Transient Annual
Facility Population Usage Comments/Assumptions
Lake Anna — Recreational Facilities and State Park
Lake Anna 5900 531,000 Annual use based on 180 days at 2,950/average day.
Waste Heat Treatment Facility <1000 90,000 Peak daily use based on doubling the resident

population in cooling lagoon sectors (one guest per
resident). Annual use based on 180 days at
500/average day.

Lake Anna State Park 4370 187,300 Annual use was 187,300 between July 1, 2001, and
June 30, 2002. Park closes in winter. Usage includes
occupants of boats launched at the park.

Total Estimated Annual - 808,300 Assumed 180 days of operation. For Lake Anna State

Attendance Park assumed 25 percent of the peak daily attendance.
For Lake Anna (including the WHTF), assumed
average attendance is one half the peak daily figure.®

Paramount’s Kings Dominion Amusement Park

Total estimated attendance - 2,500,000 Annual use is estimated at between 2.0 to 2.5 million
between March and November. Park closes in winter.

Attendance from outside 7246 999,948 Assumes that 40 percent of park visitors come from

80-km (50-mi) radius outside the 80-km (50-mi) radius.®

Total estimated transient 18,516 - Sum of Lake Anna and Paramount’s Kings Dominion

population Amusement Park transient population

(@) Dominion calculated the annual attendance at 807,300 based on a 180-day season (Dominion 2006a). The
NRC staff, using the same numbers and assumptions, derived an estimated annual attendance of 808,300.

(b) Dominion used the maximum capacity of 2.875 million visitors per year to estimate 20,830 average daily park
visitors (Dominion 2006a). The NRC staff used the current estimated annual number of visitors at the park as a
basis for calculations of the estimated transient population.

Source: Dominion (2006a).

growth in the future, until it reaches its current maximum capacity of 2.875 million visitors
per year (i.e., an additional 15 percent above the current attendance) (Dominion 2006a). On
average, the park is open for public use about 138 days per year (Paramount 2004).

Using the annual number of visitors to the park and the average number of days open, the
current average daily park visitor count is conservatively estimated to be 18,115. While there is
no official count of visitors that come from areas outside the 80-km (50-mi) radius of the ESP
site, the majority of the park visitors are expected to come from the Richmond and
Fredericksburg areas because of their proximity to the park. Dominion assumed that 40 percent
of the daily park visitors (7246 visitors) come from areas outside the 80-km (50-mi) radius; or
999,948 visitors over the 138 days that the park is open. These park visitors are considered
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transient population (Dominion 2006a). The total estimated transient population within 80 km
(50 mi), therefore, is the sum of Lake Anna recreational state park and King’s Dominion out-of-
area attendance, or 18,516 persons.

2.8.1.2 Migrant Labor

Migrant workers are typically members of minority or low-income populations. Because migrant
workers travel and can temporarily spend a significant amount of time in an area without being
an actual resident, they may be unavailable for counting by census takers. If this occurred,
migrant workers would be under-represented in the U.S. Census Bureau’s (USCB) minority and
low-income population counts.

Agriculture in Louisa County is representative of the surrounding region, including Spotsylvania
Henrico, and Orange Counties. In 1997, Louisa County had 385 individual farms. The main
crops grown within the county are legumes, grass hay, corn for grain, soybeans, corn for silage,
and wheat. Beef cattle production is also important, with 71 percent of the farms holding cattle
and calf inventories and 71 percent of the farms selling cattle and livestock (Louisa

County 2001). Migrant workers do not harvest agricultural crops in Louisa County; however,
they do replant forestland that has been harvested (NRC 2002).

Over the past 5 years, most completely harvested forestland in Louisa County has been
replanted or allowed to regenerate naturally. From July 1998 to June 2000, approximately
1465 ha (3560 ac) of forestland were thinned or cleared. In 1999, 877 ha (2130 ac) were
reforested (Louisa County 2001). Planting takes place from late January through March and is
often done under a Virginia Department of Forestry contract, even on private lands. Migrant
laborers often plant the trees. Data on the number of migrant workers participating in the
planting are not available, but the number is considered to be small. Given the expected small
number of migrant workers, even if they were concentrated at a single location, they would
remain only for a short time and would not materially change the population characteristics of
any particular census tract within Louisa County.

2.8.2 Community Characteristics
2.8.2.1 Economy

The communities potentially most impacted socioeconomically by activities at the ESP site are
Henrico, Louisa, Orange, Spotsylvania Counties, and the City of Richmond, all in central
Virginia. The greatest impacts would be observed in Louisa County, where the NAPS site is
located. All these counties, but not the City of Richmond, have experienced steady growth in
population and economic activity during the 1990s. Brief discussions of the economy of each of
the counties follow.
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Some comparative economic statistics for the four counties and Virginia are presented in
Tables 2-9, 2-10, 2-11, 2-12, and 2-13. Table 2-9 presents information on the unemployment
rate (for December 2003), the percentage of individuals below the poverty line for 2000, and
median household income. Table 2-10 presents the major employers in Louisa County.
Table 2-11 presents information on regional employment trends for Henrico, Louisa, Orange,
and Spotsylvania Counties; the City of Richmond; and the Commonwealth of Virginia.

Table 2-12 contains county and city employment by proprietorship and industry (1990 and
2000) for the four counties and the City of Richmond. Table 2-13 is an aggregation of

Table 2-12 and totals employment by industry or business type across the four counties and
City of Richmond for 1990 and 2000.

The City of Richmond is part of the Richmond-Petersburg metropolitan statistical area, which is
home to approximately 950,000 people. The Richmond-Petersburg area is the primary
economic driving force within an 80-km (50-mi) radius of NAPS. The Richmond metropolitan
statistical area is located approximately 160 km (100 mi) from Washington, D.C., and has a
transportation network of trucking and railroad terminals and interstate highway access to main
east-west and north-south routes. It also has an international airport and the western-most
inland port in the Commonwealth of Virginia with direct access to the Atlantic Ocean, giving it
access to both domestic and international markets (VEPCo 2001).

The unemployment rate for the City of Richmond at the end of December 2003 was 5.3 percent
(Table 2-9), an increase from an annual unemployment rate of 2.9 percent for the year 2000
(Table 2-11). The workforce decreased from approximately 221,241 to 196,175 or about

11.3 percent between 1990 and 2000. Services, government, and manufacturing are the
biggest employment sectors for 2000 (see Table 2-12). The City of Richmond has the highest
poverty rate and lowest median household income of the five jurisdictions evaluated (Table 2-9).

Henrico County is also part of the Richmond-Petersburg metropolitan statistical area. The
Richmond area is home to the headquarters of 35 major corporations, including eight Fortune
500 companies and 14 Fortune 1000 corporations. Of those numbers, three Fortune 500 and
three Fortune 1000 companies are located in Henrico County (Henrico County 2004a).
Services, retail trade and finance, insurance, and real estate are the largest employment
sectors in the county (Table 2-12) (Henrico County 2004a). Capital One Financial Corporation
is one of the largest private employers in the area (NRC 2002). The unemployment rate in
Henrico County was 3.0 percent in December 2003 (Table 2-9) (Virginia Employment
Commission 2004), essentially unchanged from 2000. Henrico County’s employment increased
from approximately 142,000 in 1990 to 195,000 in 2000, or about 37 percent (see Table 2-11).

Henrico County had the second highest median household income (at $49,185 in 2000) and the
second lowest percentage individual poverty in 2000, 6.2 percent of the total population

(Table 2-9). The median household income in Henrico County exceeded Virginia’s median
household income by approximately $2500.
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Table 2-9. Percent Unemployment, Individual Poverty, and Median Household Income

Unemployment Poverty Median Household Income

(% December 2003) (% Estimated 2000) (2000 $)
Henrico County 3.0 6.2 49,185
Louisa County 4.8 10.2 39,402
Orange County 3.5 9.2 42,889
City of Richmond 5.3 21.4 31,121
Spotsylvania County 1.9 4.7 57,525
Virginia 3.3 9.6 46,677

Note: Low income was defined as being in a household having an income below the official poverty level.
Sources: USCB (2000c); Virginia Employment Commission (2004).

Table 2-10. Major Employers in Louisa County, Virginia

Employer

Product Number of Employees

Dominion Virginia Power
Kloeckner—Pentaplast
Wal-Mart, Inc.

Louisa County Public Schools
Louisa County

AGI Klearfold, Inc.

Tri-Dim

Electric Utility 1318+
Rigid PVC Products 652
Distribution Center 525
Education 680
Government Services 250@
Plastic Packing 160
Filters 120

(a) Inclusive of full- and part-time employees (VEPCo 2001).
Sources: Louisa County Economic Development (2004), and NRC (2002).

Table 2-11. Regional Employment Trends — 1990 and 2000

Workers
Workers Employed Full- % Change in
Employed Full- Time and Part- Workers Unemployment Unemployment

County, City, and Time and Part- Time Employed 1990 - Rate 1990 Rate 2000

State Time 1990 2000 2000 % %
Henrico 142,293 194,787 36.9 3.0 1.6
Louisa 8427 11,641 38.1 4.9 3.1
Orange 9955 10,558 6.1 25 2.2
Spotsylvania and 40,402 59,872 48.2 3.8,34 1.3,2.3
Fredericksburg
City of Richmond 221,241 196,175 -11.3 6.4 2.9
Total for region 422,318 473,033 12.0 - -
Virginia 3,727,194 4,424,791 18.7 4.5 22
Sources: BEA (2000) and County and City Data Books (1994, 2000).
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Table 2-12. County and City Full-Time and Part-Time Employment by Type and by Industry

Spotsylvania
Henrico Orange County and
Industry County Louisa County County Fredericksburg City of Richmond

1990 2000 1990 2000 1990 2000 1990 2000 1990 2000
Total Employment 142,293 194,787 8427 11,641 9955 10,558 40,402 59,872 221,241 196,175

Wage and Salary 126,504 178,082 6375 6359 7649 8466 33,500 50,699 206,804 182,142
Employment

Proprietors 15,789 16,705 2052 5282 2306 2092 6902 9173 14,437 14,033
employment
* Nonfarm 15,628 16,529 1621 4827 1868 1613 6603 8871 14,437 14,033
proprietor
employment
* Farm 161 176 431 455 438 479 299 302 0 0
proprietor
employment
By Industry
Farm employment 234 214 511 476 644 671 373 341 0 0
Agriculture services, 899 1352 146 191 126 164 294 D 539 639
fishing, and other
Mining 200 187 76 D L D 10 D 161 195
Construction 10,539 12,092 1352 1227 972 913 3916 4497 8842 8513
Manufacturing 13,465 16,514 1548 1548 2058 1689 3215 3420 28,327 19,175
Transportation and 6313 8815 D D 214 326 1271 2191 12,383 10,965
public utilities
Wholesale trade 9771 11,757 116 227 212 558 1945 2678 11,697 9048
Retail trade 29,430 38,274 773 1310 1782 1903 10,606 15,513 22,744 18,830

Finance, insurance, 19,811 32,402 431 1222 601 D 3084 3754 24,320 16,601
and real estate

Services 39,902 59,016 D 2949 1897 1768 10,424 19,237 61,122 61,735
Government and 11,729 14,164 1040 1341 1446 2066 5264 7652 51,106 50,474
government
enterprises

D - Not shown to avoid disclosure of confidential information, but the estimates for this item are included in the
totals.

L - Fewer than 10 jobs, but the estimates for this item are included in the totals.

Source: BEA (2000).
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Table 2-13 Aggregated Full-Time and Part-Time Employment by Industry or Business Type
for Henrico, Louisa, Orange, and Spotsylvania Counties, Fredericksburg, and the

City of Richmond

Industry or Business Type

1990 Employment

2000 Employment

% Increase (Decrease)

Total Employment
Wage and Salary Employment
Proprietors employment

» Nonfarm proprietor
employment

» Farm proprietor
employment

By Industry
Farm employment

Agriculture services, fishing, and
other

Mining

Construction

Manufacturing

Transportation and public utilities
Wholesale trade

Retail trade

Finance, insurance, and real
estate

Services

Government and government
enterprises

422,318
380,832
41,486
40,157

1329

1762
2004

447®
25,621
48,613
20,181@
23,741
65,335
48,247

113,345%)
70,585

473,033
425,748
47,285
45,873

1412

1702
2346@

382@
27,242
42,346

22,297@
24,268
78,830

53,979%

144,705
75,697

12.0
11.8
14.0
14.2

6.2

-3.4
17.1@

-14.5@
6.3
-12.9
10.5@
22
20.7
11.9@

27.7@
7.2

(@) Summations and percentages are for numbers shown in Table 2-12 (i.e., as with Table 2-12, some county
data are not reported because of confidentiality issues).

Source: BEA (2000).

Louisa County is located in the triangle between Richmond, Fredericksburg, and Charlottesville.
I-64 runs east-west through the county, as does a CSX Corporation rail line. Because NAPS is
located in Louisa County, that county has benefitted more economically from the existing

Units 1 and 2 than have Henrico, Orange, and Spotsylvania Counties. Table 2-10 shows the
top seven employers in Louisa County.

Until the 1990s, Louisa County had been rural and dominated by farming and forestry, which
are still economically important. In the 1990s, the county population grew by 26 percent,
without a comparable increase in industrial and commercial development (Louisa County 2001).
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The number of full-time and part-time jobs in the county increased from 8427 in 1990 to 11,641
in 2000, an increase of 38.1 percent (see Table 2-11). During the 1990s, two clothing
manufacturers that were located in the county closed (Louisa County 2001). A positive aspect
of the county’s economic development was the arrival of a Wal-Mart Regional Distribution
Center at Zion Crossroads in the western part of the county. Wal-Mart currently employs
approximately 525 people (see Table 2-10). In addition, since 1990 the unemployment rate in
Louisa County dropped from 4.9 percent (see Table 2-11) to 3.1 percent in 2000. The
unemployment rate has since increased to 4.8 percent for December 2003 (Table 2-9).
Services, manufacturing, construction and finance, insurance, and real estate were the top
employment sectors in the county in 2000 (Table 2-12). Louisa County had the second highest
individual poverty rate and second lowest median household income (for 2000) of the five
jurisdictions (see Table 2-9).

More than half the resident workers in Louisa County commute to jobs outside the county
(Louisa County 2001; VEPCo 2001; Virginia Employment Commission 2005). In many
respects, Louisa County is a bedroom community for the larger metropolitan regions,
particularly Richmond, and to a lesser extent, Fredericksburg, Charlottesville, and
Washington, D.C.

Operation of NAPS Units 1 and 2 in Louisa County has kept the property tax assessment rates
significantly below those of neighboring counties. It also enabled the county to begin an
economic development program in the 1970s with the construction of its industrial park

(NRC 2002). In addition, NAPS represents a local source of high-wage employment. The
average weekly wage in the nuclear electric power generation industry in the Richmond
Metropolitan Statistical Area (which includes Louisa County) was $1551 in 2004, while the
average wage for all industries was $762 in the Richmond MSA, $744 in Louisa County, and
$779 in Virginia (Virginia Employment Commission 2005). While recognizing that NAPS has
been economically beneficial, Louisa County would like to lessen its dependence on NAPS
through diversification of the local economy. To achieve this diversification, the county hopes
that it can attract technology and bio-research firms (NRC 2002) and that Wal-Mart will train and
provide employment for workers at the lower end of the pay scale, which is defined as being
substantially higher than minimum wage (currently the Federal minimum wage is

$5.15 per hour), but generally less than $10 per hour.

The economy in Orange County is dominated by agribusiness, manufacturing, and commercial
retail services. The towns of Orange and Gordonsville are the only two incorporated towns in
the county. A planned, gated residential community exists at Lake of the Woods

(VEPCo 2001).

Orange County's employment was approximately 10,560 in 2000 (see Table 2-11), but
55 percent of working adults commuted out of the county to work (Orange County 20043a;

Virginia Employment Commission 2005). The existing employment base in Orange County
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represents an increase of 6.1 percent over the 1990 level (Table 2-11). The largest employer
(600 people) is American Woodmark Corporation. The second largest employer (287 workers)
is Von Holtzbrinck Publishing Services, a book distribution center (Orange County 2004b). The
unemployment rate in Orange County was 3.5 percent in December 2003 (Table 2-9), an
increase from the annual unemployment rate of 2.2 percent in 2000 (Table 2-11). Orange
County had the third highest median household income and individual poverty rate of the five
jurisdictions studied (Table 2-9). In percentage terms, the fastest growing employment sectors
in Orange County during the decade of the 1990s were wholesale trade (163 percent),
transportation and public utilities (52.3 percent), and government and government enterprises
(42.9 percent) (Table 2-12).

Spotsylvania County is located halfway between Washington, D.C. and Richmond, Virginia.
Economically, it is more associated with the Washington, D.C. metropolitan area through the
commuting patterns of its residents (NRC 2002). It is estimated that approximately 63 percent
of the county’s workers commute to jobs outside the county (Virginia Employment
Commission 2005). The county is a bedroom community to the Washington, D.C. area.

Historically, agriculture and forestry have been important components of the economy for
Spotsylvania County. The economic slowdown of 2001 to 2002 did not materially impact
Spotsylvania County, as can be seen by the unemployment and other economic factors. The
continued building boom, particularly in residential construction, was the most important
economic factor (Partridge et al. in Jaksch and Scott 2005). The relative economic importance
of agricultural and forest activities has declined compared to the commercial base as the county
has grown. The largest employer in Spotsylvania County is Spotsylvania County Schools
(employment over 3000). Spotsylvania County government is the next largest employer (at over
650 workers), with CVS Pharmacy third (575 workers). CVS Pharmacy has a distribution
warehouse located in the county (Spotsylvania County 2005a,b).

The unemployment rate in Spotsylvania County was 1.3 percent for the year 2000 (Table 2-11).
This compares with an unemployment rate of 1.9 percent as of December 2003 (Table 2-9).

While there is exceptionally low unemployment in the county, Spotsylvania County lacks
resident-based employers that pay higher wages. The prevalent wage paid by a number of
resident based employers is under $10 per hour (Partridge et al. in Jaksch and Scott 2005).
Workers employed full-time and part-time increased by approximately 48.2 percent between
1990 and 2000 (Table 2-11). In percentage terms, the fastest growing employment sectors in
Spotsylvania County between 1990 and 2000 were services (84.5 percent); transportation and
public utilities (72.4 percent); retail trade (46.3 percent); and government and government
enterprises (45.4 percent) (Table 2-12).

There are no growth restrictions in Spotsylvania County, which had the second highest growth
rate in Virginia and the thirteenth highest in the country (Partridge et al. in Jaksch and
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Scott 2005). Attempts are being made to manage growth through the permit process. One
such approach involves down-zoning housing density (for example, where housing density once
was one house per acre, now it is one house per 2 acres). Attempts are being made to
preserve agricultural land by limiting one house to approximately 10 acres. Also, market forces
are limiting entry into the county’s housing market. It is currently a seller's market, because
houses in Spotsylvania County are more affordable than in Fairfax County and other Northern
Virginia locations. The average price of a residential house in Spotsylvania is around $215,000,
with more than that price often being offered by potential buyers. This is shifting growth that
might have taken place in Spotsylvania County to Louisa and Caroline Counties and beyond
(Goss 2003 in Jaksch and Scott 2005).

Table 2-13 aggregates employment by industry or employment type across Henrico, Louisa,
Orange, and Spotsylvania Counties and the City of Richmond between 1990 and 2000. The
fastest growing sector was services (27.7 percent). Next was retail trade at 20.7 percent,
followed by agricultural services, fishing, and other at 17.1 percent. Proprietor employment
increased by 14.0 percent, followed by finance, insurance, and real estate, which increased by
11.9 percent. The construction workforce increased from 25,621 in 1990 to 27,242 in 2000, or
6.3 percent. As can be seen from Table 2-11, the total number of workers increased from
422,318 in 1990 to 473,033 in 2000, or 12.0 percent.

2.8.2.2 Transportation

There are 32 counties within the 80-km (50-mi) radius of the ESP site. One county is in
Maryland while the remaining counties are in Virginia. The 31-county Virginia area is served by
two major freeways. 1-95 runs north-south through the region and connects it with Washington,
D.C., to the north and Richmond, Virginia, to the south. 1-64 connects Richmond to
Charlottesville on the west and Norfolk on the east. 1-295 serves as a beltway around the City
of Richmond.

The area is also traversed by several other State and Federal highways including U.S. Route 15
(U.S. 15) from the vicinity of Warrenton in the north, through Culpeper, and on south. U.S. 29
runs more northeast to southwest from the vicinity of Manassas, through Culpeper, to
Charlottesville, and extends on to the southwest. U.S. 33 passes through Louisa and then
southeast to Richmond. U.S. 250 runs between Charlottesville and Richmond. Numerous
State routes (SRs) traverse the area including SRs 700, 652, 208, and 522.

Road access to North Anna is via SR 700, a narrow, two-lane, paved road. SR 700 intersects
SR 652 approximately one-half mile from the North Anna site. The major commuting routes in
the immediate vicinity of NAPS are SRs 700, 652, 208, 522, and 618. These roads all carry a
level-of-service (LOS) designation “B” (stable flow in which the freedom to select speed is
unaffected but the freedom to maneuver is slightly diminished). See Table 2-14 for a
description of LOS designations.
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Table 2-14. Level-of-Service Designation Characteristics

Level-of-Service Conditions
A Free flow of the traffic stream; users are unaffected by the presence of others.
B Stable flow in which the freedom to select speed is unaffected, but the freedom to

maneuver is slightly diminished.

Stable flow that marks the beginning of the range of flow in which the operation of
individual users is significantly affected by interactions with the traffic stream.

High-density stable flow, in which the freedom to maneuver is severely restricted;
small increases in traffic will generally cause operational problems.

Operating conditions at or near capacity level, causing low but uniform speeds and
E extremely difficult maneuvering that is accomplished by forcing another vehicle to
give way; small increases in flow or minor perturbation will cause breakdowns.

Defines forced or breakdown flow that occurs whenever the amount of traffic
approaching a point exceeds the amount that can traverse the point. This situation
causes the formation of queues characterized by stop-and-go waves and extreme
instability.

Source: VEPCo 2001.

General transportation studies have been undertaken of highways in the region, and plans are
in place to upgrade serveral highways, including those in areas around Lake Anna. The
interchange for SR 606 and 1-95 is congested, generally at a LOS D or better. A Virginia
Department of Transportation (VDOT) 1-95 interchange study has determined that this
interchange will become more congested in the future (Dominion 2006a).

The VDOT 1-95 study includes an analysis of traffic patterns for the SR 606/1-95 interchange out
to year 2025. The study identifies an existing congestion issue and relates it to the ongoing
rapid growth in western Spotsylvania County. Upgrading the access to I-95 has been delayed
because of lack of funding, and is not yet included in VDOT’s funded projects as of

October 2006. The VDOT study also identifies the need for widening the western section of

SR 606 to alleviate the existing congestion that affects traffic trying to access 1-95 north and
south.

1-95 north from Richmond is not as congested. 1-64 west from Richmond has a LOS no worse
than B (Dominion 2006a). During the December 2003 site visit, the staff noted that even during
what would normally be considered rush hour, 1-64 leaving Richmond westbound in the evening
or returning to Richmond in the morning was moderately traveled, with traffic moving well.

SRs 208 and 522 are well maintained, lightly traveled, two-lane roads.

The Louisa-Orange-Spotsylvania Advisory’s three-county planning group, the Lake Anna
Advisory Committee, has recommended that planners in each of the three counties upgrade
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their local roads around Lake Anna. The recommended upgrades would provide a
circumferential roadway system around the lake with adequate lanes for towed boats and
bicycles. Should the upgrade occur, it would alleviate congestion on local roads, such as

SRs 608 and 522 (Lake Anna Special Area Plan Committee 2000). The Louisa County
Comprehensive Plan of 2001 also recognizes the need to improve the roadways around Lake
Anna. The plan recommends improvement to the roads within Louisa County, but provides no
information on funding or the timing of the recommended road improvements (Louisa

County 2001). No maijor upgrades are planned at this time (Coffey and Hatler in Jaksch and
Scott 2005).

Spotsylvania County plans to widen SR 606 west of 1-95 to four lanes and has included this
project in their comprehensive plan (Spotsylvania County 2002). Construction of a SR 208
Bypass around the historic Courthouse District was originally planned to begin in 2006. Both
projects have been delayed (Vogel and Goss 2005 in Jaksch and Scott 2005). When
completed, the SR 208 Bypass will alleviate a potential bottleneck in the Spotsylvania
Courthouse area. Construction is scheduled to be bid in 2007. SR 208 south is a two-lane road
with a bridge over Lake Anna west of the ESP site. Spotsylvania County’s long term plans are
to upgrade the two-lane roads around Lake Anna by widening them to include shoulders, which
should more easily accommodate larger vehicles such as motor homes. This upgrade is in line
with the three-county planning group’s plans for the Lake Anna area (Dominion 2006a).

In Hanover County, U.S. 33 links Richmond with Louisa and points to the north and west. This
two-lane road in the northern part of the county is currently congested and needs to be widened
(Dominion 2006a). A time frame for the widening has not been set because the source of
funding has not been identified. Traffic congestion would be considered in developing a county
traffic management plan (Hanover County 1998).

2.8.2.3 Property Taxes

Table 2-15 presents information on the total property tax revenues and the amount Dominion
paid to Louisa County for NAPS from 1995 to 2003. In addition, the percentage of total property
taxes paid and the county’s budget is presented. For the period 1995 to 2003, property taxes
for NAPS averaged about 46 percent of the total property tax revenue for Louisa County over
the 9-year period and averaged approximately 22.5 percent of the county’s total annual budget.
Dominion projected annual property tax payments for NAPS would continue to increase slightly
(absolute amount) through the license renewal term of Units 1 and 2 (VEPCo 2001). However,
the percent such payments represent of the total county taxes paid will probably continue to
decline. The potential effects of electric utility deregulation in Virginia on future property tax
collections from the units is not fully known at this time.

The significance of this discussion on the economy is that the four-county area around the ESP
site is in a state of change. Henrico and Spotsylvania Counties are more economically sound
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Table 2-15. Property Tax Revenues Generated in Louisa County; Property Taxes Dominion
Paid to Louisa County; and Operating Budgets for Louisa County — 1995 to 2003

Property Tax Paid

Total Property Tax to County for Percent of Total Total County
Year Revenues NAPS Property Taxes Operating Budget®
Louisa County
1995 19,244,309 10,683,585 56 36,120,116
1996 21,452,251 11,131,726 52 44,471,914
1997 22,783,690 11,361,154 50 37,600,195
1998 24,141,313 11,006,924 46 37,651,399
1999 24,094,105 11,145,065 46 43,562,452
2000 24,770,698 10,583,390 43 46,554,387
2001 24,343,887 10,987,610 45 51,944,200
2002 25,861,613 9,931,868 38 56,704,171
2003 26,098,535 10,171,340 39 54,514,969

(a) The total county budget is up in some years because of capital construction such as schools.
Source: MclLeod in Jaksch and Scott 2005.

than Orange and Louisa Counties. Spotsylvania County, for at least the last two decades, has
been influenced economically by the Washington, D.C., and northern Virginia economies, with
many white-collar professionals choosing to live in Spotsylvania County (for the suburban-
country lifestyle) and commute to jobs in Washington, D.C, and northern Virginia. Also, over the
last two decades, the Richmond area has become economically diversified and has grown
significantly. Some of this growth has impacted Spotsylvania County, to the north, and Henrico
County, which abuts the City of Richmond.

Orange and Louisa Counties have also benefitted from the growth in neighboring Henrico and
Spotsylvania Counties. In addition, both Louisa and Spotsylvania Counties have been impacted
by Lake Anna and the economic development around Lake Anna. Orange County has been
impacted to a lesser extent by this development because it has fewer miles of shoreline.
Development around Lake Anna has been oriented toward upscale vacation and retirement
homes. Lake Anna is becoming family oriented with more permanent year-round residences
(Goss 2003 in Jaksch and Scott 2005). Land values around the lake have increased
significantly. Starter homes are being built on Louisa County’s eastern edge, closer to the City
of Richmond. Homes and developments for residents with moderate incomes are scattered
across Louisa County, and upscale neighborhoods are being built in the western end of the
county closer to Charlottesville and around Lake Anna.

Dominion has a significant impact on the economic well-being of Louisa County, paying on
average, about 46 percent of the total property taxes between 1995 and 2003. Louisa County
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schools have benefitted substantially from the taxes Dominion pays for NAPS by being able to
upgrade their infrastructure. Over time, the percentage contribution of total NAPS property
taxes payable to Louisa County for NAPS Units 1 and 2 will decline, assuming the current rate
of economic growth in the county continues. Thus, while the economic importance of NAPS is
expected to decline, it may decline even faster if Louisa County experiences substantial
economic growth as did Spotsylvania and Henrico Counties during the 1990s.

2.8.2.4 Aesthetics and Recreation

Access to the North Anna site itself is provided by SR 700, a two-lane road leading up to the
plant boundary. The terrain is gently undulating and wooded. Most of the site structures are
screened from public view up to the proximity of the plant boundary. Noise from plant
operations is not noticeable, particularly from points outside the NAPS plant boundary.

From October 2000 to September 2002,® the area around Lake Anna went through a severe
drought, the worst in the 108-year history of data collection in the area. The drought had an
impact on Lake Anna with the water level dropping to 245 feet above MSL. The normal
operating pool level is 250 feet above MSL. As a result of the drop in water levels, most boat
ramps could not support launches (Dominion 2004b,c), although commercial marinas continued
to operate (Duke’s Creek Marina, Anna Point Guide Service, McCotter's Guide Service, Gene
Hord’s Guide Service, and High Point Marina in Jaksch and Scott 2005).

The staff made an effort to determine how the drought affected park attendance and boat
launches at Lake Anna State Park. The results are presented in Table 2-16.

Table 2-16. Visitor and Boat Launches at Lake Anna State Park — 1998 to 2003

Year Annual Park Visitors Annual Boat Launches
1998 145,500 2792
1999 111,000 2449
2000 158,200 2107
2001 178,300 2447
2002 185,900 2125
2003 159,700 2073
Note:  For annual park visitors, the 2003 data are for 11 months of the year only, from January through
November.

Source: Dominion 2004c.

(a) October through September is defined as a water year for purposes of measuring precipitation.
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With respect to park attendance, it appears the drought had little impact. Annual attendance
rates increased through the drought period (2000 to 2002) and then, based on annualizing the
attendance from 11 months to 12 months for 2003, declined again.

The impact of the drought on boat launches from the park is more obvious. There was a
general downturn in the number of boat launches between 1998 (at 2792 launches) and 2000
(at 2107 boat launches). During 2001, the number of launches increased to 2447 and then
declined to 2125 in 2002 (the worst year of the drought), or 13.2 percent, although the ramps
remained operational. The number of boat launches continued their decline into 2003, declining
by 2.4 percent over 2003. The impact on Lake Anna’s commercial marinas and guide services
varied. All of the marinas remained operational, although some had problems with their wet
slips and ramps and had to undertake modifications to keep operating. By changing launch
points, the guides were also able to keep operating, although some noticed that fishing success
was down for about a two-year period, and some reported that customer demand also fell off
because of perceived poor conditions more than actual lack of success. Some guides reported
that they had no trouble finding fish and that they were able to avoid navigation hazards that
became more of a problem for private boaters (Wayne’s World of Fishing, Anna Point Guide
Service, McCotter's Guide Service, Gene Hord’s Guide Service, Glenn Briggs Guide Service,
and Teddy Carr in Jaksch and Scott 2005).

2.8.2.5 Housing

Approximately 850 permanent employees work at NAPS Units 1 and 2 (Dominion 2006a).
Approximately 79 percent of these employees live in Henrico, Louisa, Orange, and Spotsylvania
Counties and the City of Richmond; the rest live in other locations. Table 2-17 presents the
county of residence for the 820 permanent employees for whom addresses were provided
during the license renewal review (NRC 2002). The staff expects that the 850 employees
currently employed at NAPS Units 1 and 2 are distributed throughout the counties in the same
pattern as the 820 employees were at the time of license renewal.

Dominion refuels each nuclear unit at NAPS on an 18-month staggered schedule. During
refueling outages, site employment increases by as many as 700 temporary workers for 30 to
40 days. The staff assumed that residences for these temporary workers are similarly
dispersed throughout the region as are those of NAPS permanent employees.

Table 2-18 provides the number of housing units and housing unit vacancies for the area of
potential impact for 1990 and 2000. Each county in the area of potential impact has a
comprehensive land use plan. Louisa County updated its plan in September 2001 (Louisa
County 2001). Louisa County is adding from 350 to 400 homes a year to its housing stock.
This rate has been fairly constant over the last 3 to 4 years (NRC 2002).
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Table 2-17. North Anna Power Station — Permanent Employee Residence Information by
Four-County Area of Potential Impact

Number of Percent of Total
County Personnel Personnel
Henrico, including the City of Richmond 104 12.7
Louisa 237 28.9
Orange 120 14.6
Spotsylvania 186 22.7
Other 173 21.1
Total 820 100.0

Source: NRC 2002.

The county showing the greatest increase in housing units over the decade of the 1990s is
Spotsylvania County, which one would expect given its economic growth over the decade. The
number of housing units increased by 62.7 percent, and the number of renter-occupied housing
units increased by 62.5 percent. The number of vacant units increased by 31.4 percent. The
City of Richmond had the largest number of vacant units at 7733 in 2000, representing a
decrease of 12.2 percent from 1990.

Table 2-19 presents more detailed 2000 census data on vacant housing units for Henrico,
Louisa, Orange, and Spotsylvania Counties and the City of Richmond. Of the total vacant
housing units, the City of Richmond, as previously noted, had the highest number at

7733 vacancies of which 3113 (or 40.3 percent of vacant housing) were for rent and another
2659 (or 34.4 percent) were vacant. Henrico County was second with 4449 vacant units of
which 1970 (or 44.3 percent of vacant housing) were for rent and another 818 units (or

18.4 percent of vacant housing) were vacant. Louisa and Orange Counties had the smallest
number of units for rent at 73 and 116, respectively. Within the counties of interest and the City
of Richmond, approximately 5630 units were available for rent.

Rental rates for reasonable housing in Louisa County are considered high for a small rural area,
and the availability of rental apartments and housing is limited. Rents range from $750 to

$800 per month for a moderately priced two-bedroom unit. The presence of the Wal-Mart
distribution center at Zion Crossroads has pushed rents to these levels and they can be held
there because of the shortage of housing. There is also shortage of rental housing in Orange
and Culpeper Counties and nearby Charlottesville (Hayfield and Livingood in Jaksch and

Scott 2005).
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Table 2-18. Housing Units and Housing Units Vacant (Available) by County — 1990 and 2000

Approximate Percentage

1990 2000 Change
HENRICO COUNTY
Total Housing Units 94,539 112,570 19.1
Occupied Units 89,138 108,121 21.3
Owner Occupied 56,848 71,089 251
Renter Occupied 32,290 37,032 14.7
Vacant Units 5401 4449 -17.6
LouisA COUNTY
Housing Units 9080 11,855 30.6
Occupied Units 7427 9945 33.9
Owner Occupied 5932 8110 36.7
Renter Occupied 1495 1835 22.7
Vacant Units 1653 1910 15.5
ORANGE COUNTY
Housing Units 9038 11,354 25.6
Occupied Units 7930 10,150 28.0
Owner Occupied 6047 7822 29.4
Renter Occupied 1883 2328 23.6
Vacant Units 1108 1204 8.7
SPOTSYLVANIA COUNTY
Housing Units 20,483 33,329 62.7
Occupied Units 18,945 31,308 65.3
Owner Occupied 15,516 25,735 65.9
Renter Occupied 3429 5573 62.5
Vacant Units 1538 2021 31.4
CITY OF RICHMOND
Housing Units 94,141 92,282 -2.0
Occupied Units 85,337 84,549 -0.1
Owner Occupied 39,515 39,008 -1.3
Renter Occupied 45,822 45,541 -0.6
Vacant Units 8804 7733 -12.2
Sources: USCB 1990, 2000d.
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Table 2-19. Vacant Housing Units for Henrico, Louisa, and Spotsylvania Counties and the City

of Richmond — 2000

Number Percent of Vacant Units
Henrico County
Vacant Housing Units 4449
For rent 1970 443
For sale only 806 18.1
Rented or sold, not occupied 395 8.9
For seasonal, recreational or occasional use 454 10.2
For migratory workers 6 0.1
Other vacant 818 18.4
Louisa County
Vacant Housing Units 1910
For rent 73 3.8
For sale only 124 6.5
Rented or sold, not occupied 84 4.4
For seasonal, recreational or occasional use 1226 64.2
For migratory workers 0 0.0
Other vacant 403 21.1
Orange County
Vacant Housing Units 1204
For rent 116 9.6
For sale only 170 141
Rented or sold, not occupied 66 55
For seasonal, recreational or occasional use 484 40.2
For migratory workers 1 0.1
Other vacant 367 30.5
Spotsylvania County
Vacant Housing Units 2021
For rent 359 17.8
For sale only 449 22.2
Rented or sold, not occupied 164 8.1
For seasonal, recreational or occasional use 564 27.9
For migratory workers 1 0.0
Other vacant 484 23.9
City of Richmond
Vacant Housing Units 7733
For rent 3113 40.3
For sale only 949 12.3
Rented or sold, not occupied 761 9.8
For seasonal, recreational or occasional use 249 3.2
For migratory workers 2 0.0
Other vacant 2659 34.4

Source: USCB 2000d.
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2.8.2.6 Public Services
Water Supply

Table 2-20 summarizes the daily water consumption and areas served by each water system
within the area of potential impact. Henrico County provides water to approximately

83,411 residential, commercial, and industrial customers (NRC 2002). Currently, the county
purchases its water supply from the City of Richmond, which has no restrictions on the amount
of water that can be purchased. Henrico County’s average daily water use is 130,000 m®/day
(35 MGD). The county also has service agreements to supply limited amounts of water to
Hanover and Goochland Counties (NRC 2002). Because of the rapid growth rate in Richmond
and surrounding counties, a water supply treatment plant with a capacity of 210,000 m*/day
(55 MGD) was completed and placed in operation in May 2004 for Henrico County. Henrico
County has a permit to withdraw 300,000 m®/day (80 MGD) of water. The plant is expected to
be expanded to accommodate the larger withdrawal rate by 2010 (Slater in Jaksch and

Scott 2005).

Richmond’s source of water is the James River, which supplies approximately 562,000 people
in the City of Richmond and in Chesterfield, Hanover, and Henrico Counties. It has a maximum
capacity of 484,000 m®day (128 MGD) and an average use of 310,000 m*/day (83 MGD)
(VEPCo 2001). Richmond is upgrading the plant to treat 570,000 m*/day (150 MGD).

About 80 percent of the residential drinking water for Louisa County is from groundwater
through private wells. Twelve small private water supply systems exist in the county. The
major treatment plant in the county is the Northeast Creek water treatment plant that supplies
the town of Louisa, part of the town of Mineral, and some county residents. The plant has a
capacity of approximately 3800 m®day (1 MGD), and average use is 1100 m®/day (0.3 MGD).
To provide water for industrial and other users, five new groundwater wells and a new storage
tank were also completed between 2001 and 2004 in the Zion Crossroads area in the western
part of the county (Delk in Jaksch and Scott 2005). This is in addition to the existing storage
tank.

Ninety percent of Orange County residents obtain their drinking water from private groundwater
wells. The town of Orange draws its water directly from the Rapidan River in what is known as
a “run-of-the-river” withdrawal.® The town of Orange also owns and operates a 7600 m®/day
(2 MGD) capacity water treatment plant that supplies the town (VEPCo 2001). Average daily
use is around 5700 m*/day (1.5 MGD) (VEPCo 2001).

(a) A “run of the river” means that there is little or no water storage behind the dam or structure being
employed to withdraw water from the river.

NUREG-1811, Volume | 2-68 December 2006



Affected Environment

Table 2-20. Major Public Water Supply Systems in Henrico, Louisa, Orange, and
Spotsylvania Counties

Daily Capacity Average Daily Use

Water System Source m®/day (MGD) m®/day (MGD) Area Served

Henrico County James River NA 130,000 (35) Henrico, Hanover and
Goochland Counties

City of Richmond James River 484,000 (128) 310,000 (83) Richmond, Chesterfield,
Hanover, and Henrico Counties

Louisa County Water Groundwater/NE 3800 (1) 1100 (0.3) Towns of Louisa, Mineral, and

Authority Creek Reservoir some County residents

Town of Orange Rapidan River 7600 (2) 5700 (1.5) Town of Orange

Rapidan Service Groundwater NA 75 (0.02) Town of Grodonsville, plus 50 to

Authority 60 homes on Route 20

Wilderness Treatment Rapidan River 6100 (1.6) 1500 (0.4) Town of Wilderness/Lake of the

Plant Woods

Spotsylvania County  Ni River 23,000 (6) 17,000 (4.5) Supplies most residential,

commercial, and industrial areas
in the county

NA = not available.
Source: NRC 2002.

Part of the town of Orange’s treatment plant production, around 2000 m*/day (0.5 MGD), is
sold to the Rapidan Service Authority (RSA), which supplies the town of Gordonsville
(VEPCo 2001). RSA operates two other Orange County facilities. The source of water for
these plants is the Rapidan River and groundwater. RSA’s Wilderness Treatment Plant has a
6100 m*/day (1.6 MGD) treatment capacity and supplies, on average, approximately

1500 m®day (0.4 MGD) to Lake of the Woods and the town of Wilderness (VEPCo 2001).

Spotsylvania County has a public water system supplying most residential, commercial, and
industrial areas within the county. Rural areas of the county are served by wells and springs
(NRC 2002). The Ni River Treatment Plant, which draws water from the Ni River, has a
capacity of 23,000 m*/day (6 MGD) and average use of 17,000 m®/day (4.5 MGD). Another
larger treatment plant began operating during 2004 (Elam in Jaksch and Scott 2005).

Public water supply is not a constraint to growth in the vicinity of NAPS. There are supply
concerns in some individual municipalities and in some of the impact counties. In Louisa
County, water and sewer infrastructure are a concern now, particularly around the 1-64 corridor
in the vicinity of Gum Springs. The county is considering a separate system for this area.
Water supply reservoirs are also a concern. The recent drought exacerbated a shortage in the
availability of water supplies. Currently there are no growth restrictions in Louisa County
(Williams and Buckler in Jaksch and Scott 2005).
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In Orange County, the Rapidan River is the source of water for several public water supply
systems. The Rapidan River is not normally a high flowing river; thus, during the 2000 to 2002
drought, there were some water supply problems. In the corridor that encompasses
Gordonsville and the town of Orange, water and sewer services are operating at maximum
capacity. Any new growth will require system upgrades. Location is also a problem. The
existing water supply system at the eastern end of the county, where many current NAPS
employees live, is operating at close to capacity. Shipping water from the west end of the
county to the east end would be expensive. Currently there are no growth restrictions in
Orange County (Livingood and Kendall in Jaksch and Scott 2005).

There are no limitations on new sources of water from groundwater, and many of the treatment

plants located in the area of potential impact have reserve treatment capacity, especially in the

larger metropolitan areas. In cases where municipal systems are approaching reserve-capacity
limits, plans are in place to address those limitations by constructing new treatment systems or

expanding existing facilities.

Police, Fire, and Medical Facilities

None of the nearest three counties has a hospital; however, there are major medical facilities in
Henrico County and in Richmond, Fredericksburg, and Charlottesville.

In Orange County, there are two outpatient clinics and no hospitals. The fire departments are
made up of volunteers, and rescue services are composed of both volunteer and paid
employees. In the future, for new facilities, the county is considering hiring full-time paid staff
(Livingood and Kendall in Jaksch and Scott 2005). An increase in construction workers locating
to the county could put pressure on this infrastructure.

In the town of Louisa and Louisa County, there is no hospital. In Louisa County, general fire,
police, and rescue services are considered adequate at present (Lintecum in Jaksch and
Scott 2005).

Henrico County is home to three hospitals. In total, 12 acute-care hospitals and seven special-
care facilities are located in the Richmond area representing nearly 5200 patient beds. Notable
in this total is the Medical College of Virginia Hospital, a major research and teaching center
(Henrico County 2004b). Spotsylvania County has no hospitals, but is served by hospitals in
Fredericksburg, immediately to the north. The nearest general acute-care hospitals to the town
of Mineral are Mary Washington Hospital in Fredericksburg, Henrico Doctor’s Hospital in
Henrico County, Martha Jefferson Hospital in Charlottesville, and Culpeper Regional Hospital in
Culpeper, all between about 30 to 35 miles away (Switchboard 2005).
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Social Services

Social services in the Commonwealth are provided in each county by the Virginia Department of
Social Services (VDSS) with offices in each county. The department provides services to
children (child care, protective services, foster care and child support enforcement, among other
services) and adults (adult protective services, domestic violence prevention, etc.) and financial
assistance such as food stamps and Medicaid. The department has 131 local departments
located throughout Virginia (VDSS 2004).

2.8.2.7 Education

Louisa County has one high school, one middle school, and three elementary schools. For the
school year 2000 to 2001, there were 4232 students in the school system (NRC 2002). All
schools currently have higher enrollment than they were designed to accommodate (on the
order of 100 to 150 students depending on the school), so overcrowding is a concern.
Enrollment is growing at 2 percent a year. Tax rates in the county have not increased in

6 years, so while the schools are being maintained, there has been no new construction to
accommodate the increased enrollment. Growth is occurring in the county because of its low
tax rates when compared to the surrounding counties, in turn because Louisa County has
NAPS in its tax base (see Table 2-15) (Melton in Jaksch and Scott 2005). Property was
purchased for a new elementary school in 2004, with construction to start in 2007 (Green in
Jaksch and Scott 2005). Property also has been purchased for construction of a new middle
school. The growth areas in the county are around Lake Anna, Zion Crossroads, and the |-64
corridor (Lintecum in Jaksch and Scott 2005).

Orange County schools have a total enrollment of approximately 4200 students spread among
five elementary schools, two middle schools, and one high school (Shifslett in Jaksch and

Scott 2005). Orange County is expanding its school infrastructure. One new middle school has
been added, and the high school has been renovated, adding an additional 26,000 square feet
of space. Both middle schools currently have 600 students and could accommodate 800. The
high school has a current enrollment of 1250 and could expand to 1500 pupils. Growth is taking
place in the eastern end of the county, closer to NAPS and Lake Anna. There is one middle
school in the eastern end of the county, and if growth continues, a new elementary school will
need to be built (Baker in Jaksch and Scott 2005).

Spotsylvania County has 26 schools in its system (16 elementary schools, 6 middle schools,
and 4 high schools). In addition, the county has one vocational school, and one special high
school for intellectually gifted students (NRC 2002). Approximately 20,350 students are
enrolled in the county school system, and an additional 350 are in the special high school
(NRC 2002). A middle school is being constructed to accommodate growth around Lake Anna
(Goss 2003 in Jaksch and Scott 2005).
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Henrico County and the City of Richmond have 41 elementary schools, 10 middle schools,
9 high schools, and 2 technical centers (NRC 2002). Total school enrollment is more than
41,000.

2.9 Historic and Cultural Resources

This section discusses the cultural background and the known and potential historic and cultural
resources at the North Anna ESP site and the immediate surrounding area.

2.9.1 Cultural Background

The area around the North Anna ESP site is rich in prehistoric and historic Native American and
historic Euro-American resources. A number of recent documents provide adequate
background detail for the area’s cultural chronology and prehistoric and historic period contexts.
Consequently, only a brief summary is provided here. For the ESP site, Ahlman and

Mullin (2001) discuss the prehistoric and historic contexts. Another overview document
discusses the cultural background at the nearby North Anna State Park (Goode and

Dutton 1999), located upriver and north of the plant. Historic period overviews are available for
both Louisa County (Thomas Jefferson Planning District 1995), in which the plant is located,
and for Spotsylvania County (Traceries 1996), which is situated just across the North Anna
River to the east of NAPS. Cooke (1997) also provides a historical overview of Louisa County.
In addition, cultural information was obtained from the supplemental environmental impact
statement prepared for the license renewal of NAPS, Units 1 and 2 (NRC 2002). The following
cultural chronology summaries are extracted from these sources.

Prehistoric Period

The prehistoric Native American occupation of the region including the North Anna site includes
three general periods: the Paleo-Indian period (about 10,000 to 8000 B.C.); the Archaic period
(about 8000 to 1000 B.C.); and the Woodland period (about 1000 B.C. to A.D. 1600). Toward
the end of the Woodland period (A.D. 1500 to 1675), a transitional episode known as the
Protohistoric period occurred in which initial contacts with Europeans and cultural changes
associated with subsequent white settlement of the area took place.

The prehistoric periods were marked by initial reliance on big game hunting subsistence,
followed by increased use of smaller game animals and plant foods in the Archaic era. Major
environmental changes in the Archaic period led to an increasingly more sedentary lifestyle,
focused primarily in riverine settings. Late in the Archaic, more sedentary villages and an
increasing reliance on cultivated crops became the norm and the subsequent Woodland period
was characterized by larger base camps in the river valleys, with subsistence based on
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agriculture, hunting and gathering, and intergroup trade. The latter part of the Woodland period
is primarily identified by the added presence of European trade goods (NRC 2002).

Historic Period Native American

At the time of European contact and subsequent intrusion into the area surrounding the North
Anna site, the lands including the piedmont and mountains of western Virginia were occupied by
several Siouan-speaking Indian groups.

One of the Monacan Indian groups, part of the larger Monacan Confederacy, is commonly
associated with the area of present-day Louisa County. Between 1607 and 1720, the Monacan
were gradually pushed from their homelands through a series of encounters with the
encroaching settlers, and by the 1677 “Treaty Between Virginia and the Indians.” By 1700, the
Monacan had left Louisa County (Cooke 1993). Although some of the Monacan left the area for
good, going as far as Pennsylvania and Canada, a remnant group moved to the Bear Mountain
area of Amherst County, Virginia, around 1720. Today, the Virginia Monacan Tribe numbers
about 900 individuals (Hauck and Maxham 1993). In 1989, the Monacan Tribe was recognized
by the Virginia General Assembly as one of the eight indigenous tribes in the Commonwealth,
and became a member of the Virginia Council on Indians (Monacan Indian Nation Website).

Historic Period Euro-American

Similar to the prehistoric period, the historic period in Virginia can be subdivided into sequential
time periods that are descriptive in terms of associated events. These include the European
Settlement to Society Period (1607 to 1750); Colony to Nation Period (1750 to 1789); Early
National Period (1789 to 1830); Antebellum Period (1830 to 1860); Civil War Period (1861 to
1865); Reconstruction and Growth Period (1865 to 1917); World War | to World War 1l Period
(1917 to 1945); and the New Dominion Period (1945 to present).

European settlement of the area around the North Anna site began shortly after 1700, and
Louisa County was formed in 1742. The earliest economy of the area was based on cultivation
of tobacco in the fertile lands along the North and South Anna River valleys. In the early 1800s,
production of tobacco resulted in severe soil exhaustion, and wheat and corn replaced it as
staple crops. Although the area remained largely rural and agricultural in nature, at times
mining and quarrying also became important to the economy of Louisa County in the 1800s,
including mining of iron, copper, sulfur, gold and other ores, and quarrying of whetstone
materials. The area just upriver from the North Anna site was the scene of intensive gold
mining in the period from about 1830 to 1900 (NRC 2002).
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2.9.2 Historic and Cultural Resources at the North Anna ESP Site

To assess both known and potential cultural resource sites at the North Anna ESP site, several
existing literature and database sources were consulted, along with direct contacts to several
organizations (Appendix B). Particularly useful in this regard was the recent cultural resource
assessment for the plant site, commissioned by Dominion Resources (The Louis Berger
Group 2001a,b). Additionally, Dominion Resources commissioned the Louis Berger Group to
survey the area proposed for ten survey areas, totaling appropriately 2.4 ha (6.0 acres) within
the area of Potential Effects for the proposed ESP site (Mullin 2006).

At the time of the 2001 cultural resource assessment, examination of historic and cultural
resource files at the Virginia Department of Historic Resources Archives indicated that no
previously recorded cultural resource sites were known to exist at NAPS (Ahiman and

Mullen 2001). Similarly, a review of historical documentation at the Louisa County Historical
Museum, including historic maps dating between 1751 and 1863, indicates few historic
resources in the vicinity of the North Anna site, other than an early road paralleling the south
side of the North Anna River that appears to be near the western boundary of the North Anna
site. An unpublished map based on county deeds from 1765 to 1815 (Truce undated), shows
the presence of the “Jerdones Mill” on the North Anna River bank, just upriver from the North
Anna site, along with the associated “Jerdones Mill Road.” The same map shows an “Old Mine
Road” within the North Anna site area.

Background research undertaken by Ahlman and Mullin (2001) indicate that on undisturbed
lands within the larger plant boundary there is potential for both unrecorded prehistoric and
historic cultural resources to occur. A field inspection of the proposed ESP project area was
completed (Voigt 2003). This reconnaissance concluded that much of the proposed ESP site
lies within previously disturbed areas, particularly in the eastern portion. However, some
undisturbed areas in the western sector were identified that may have some potential for the
presence of cultural resources. With the exception of the two cemetery sites discussed below,
the 2006 survey of the ESP site found no artifacts, cultural features, or cultural deposits
(Mullin 2006).

As a follow-up to the 2001 assessment, five known historic period cemeteries were recorded,
three of which lie within the administrative boundary of the North Anna site and two that are
located just down river from the North Anna Dam (Louis Berger Group 2001b). Two of these
cemeteries have associated archaeological remains of former structures.

Two of the recorded historic period cemeteries, designated as 44L.S221 and 44L.S222 in the
Virginia Department of Historic Resources site file system, are located in the vicinity of
proposed ESP construction or laydown areas. Site 44L.S221 is a small cemetery located in the
area known as the Northwest Laydown Yard in a lightly wooded area. During construction of
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NAPS, this area was marked and protected during construction activities. Site 44LS222 is
located on the hilltop above the proposed construction area and is protected by a tall chain-link
fence.

It should also be noted that reconnaissance-level historic and archaeological investigations
completed in 1969 and 1970 for both the North Anna site area and the lake bed area yielded
few results (AEC 1973). A few Archaic period artifacts were noted in the area, but the
investigator did not deem them worthy of recording and evaluating. In addition, according to
records in the Louisa County Historical Society files, a total of 33 historic period cemeteries
were identified in the area along the river to be inundated. Many of these were avoided by
adjusting project boundaries, although some were “removed” prior to inundation. This total
apparently includes at least four of the cemeteries recorded recently at the North Anna site.
Finally, cultural resource surveys along transmission line rights-of-way associated with NAPS
have largely resulted in negative findings for cultural resources (Saunders 1976;

MacCord 1981).

2.9.3 Native American Consultation

Today, there are eight Native American tribes that are recognized by the Commonwealth of
Virginia. Six of these tribes have for several years been pursuing Federal recognition, but that
status has not yet been achieved. Consultation letters were sent to the following tribes in
conjunction with the North Anna ESP EIS:

» Chickahominy Indian Tribe

» Chickahominy Indians — Eastern Division
» Mattaponi Indian Tribe

* Monacan Indian Nation

* Nansemond Indian Tribe

» Pamunkey Indian Tribe

» Rappahannock Tribe

o Upper Mattaponi Indian Tribe

Based on information previously received from the Bureau of Indian Affairs, NRC also contacted
the Tuscacora Nation concerning the ESP EIS for the proposed Units 3 and 4.

In addition, the Virginia Council on Indians was contacted regarding the project. The Council
serves as an integrating office for Virginia’s Indian Tribes within the state government.
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2.10 Environmental Justice

Environmental justice refers to a Federal policy under which each Federal agency identifies and
addresses, as appropriate, disproportionately high and adverse human health or environmental
effects of its programs, policies, and activities on minority® or low-income populations. The
Council on Environmental Quality (CEQ) has provided guidance for addressing environmental
justice (CEQ 1997). Although it is not subject to the Executive Order, the Commission has
voluntarily committed to undertake environmental justice reviews (NRC 2004b). On August 24,
2004, the Commission issued its policy statement on the treatment of environmental justice
matters in licensing actions (69 FR 52040).

The staff examined the geographic distribution of minority and low-income populations within
80 km (50 mi) of the North Anna site, employing the 2000 Census (USCB 2000e) for low-
income populations and the 2000 Census (USCB 2000f) for minority populations. The radius
within 80 km (50 mi) of NAPS encompasses counties in Virginia and Maryland. The analysis
was also supplemented by field inquiries to the planning departments of Orange, Louisa, and
Spotsylvania Counties (Livingood and Kendall 2003, Williams and Buckler 2003, and

Goss 2003, respectively in Jaksch and Scott 2005); social service agencies in Louisa and
Orange Counties (Lingo in Jaksch and Scott 2005), and other governmental officials in
Spotsylvania County (Partridge et al. in Jaksch and Scott 2005).

For purposes of the staff’'s review, a minority population is defined to exist if the percentage of
any minority or aggregated minority category within the census block groups® within an 80-km
(50-mi) radius of the NAPS site exceeds the corresponding percentage of minorities in the
entire Commonwealth of Virginia and State of Maryland (for Charles County, Maryland) by at
least 20 percent, or if the corresponding percentage of minorities within the census block group
is at least 50 percent. A low-income population is defined to exist if the percentage of
low-income population within a census block group exceeds the corresponding percentage of
low-income population in the entire Commonwealth of Virginia and State of Maryland by at least
20 percent, or if the corresponding percentage of low-income population within a census block
group is at least 50 percent. For counties and census block groups within an 80-km (50-mi)

(a) Minority categories are defined as: American Indian or Alaskan Native; Asian; Native Hawaiian or
other Pacific Islander; Black races; or Hispanic ethnicity; “other” may be considered a separate
minority category. The 2000 Census included multi-racial data (NRC 2004b).

(b) A census block group is a combination of census blocks, which are statistical subdivisions of a census
tract. A census block is the smallest geographic entity for which the Census Bureau collects and
tabulates decennial census information. A census tract is a small, relatively permanent statistical
subdivision of counties delineated by local committees of census data users in accordance with
Census Bureau guidelines for the purpose of collecting and presenting decennial census data.
Census block groups are subsets of census tracts (NRC 2002).
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radius of the ESP site, the percentage of minority and low-income populations is compared to
the percentage of minority and low-income populations in Virginia or Maryland, as applicable.®

Dominion followed the convention of including census tracts in its assessment. It included the
census tracts where at least 50 percent of their area lay within 80 km (50 mi) of the ESP site
(Dominion 2006a). The “at least 20 percentage points above the comparison area” criterion
was used to determine whether a census tract should be counted as containing a minority or
low-income population (Dominion 2006a). Because the 20 percentage points is a lower
threshold, the 50 percent criteria was not needed.

The staff followed the convention of employing census block groups. Figure 2-6 shows the
distribution of minority populations (cross-hatched) within the 80-km (50-mi) radius. All census
tracts with at least 50 percent of their area within an 80-km (50-mile) radius of the North Anna
ESP site are included in the analysis.

Within 32 km (20 mi) of NAPS, a minority population is concentrated to the southwest of the site
in Louisa County. Black minority populations exist within approximately 24 km to 48 km (15 mi
to 30 mi) east-southeast of the site on Caroline County’s boundary with Hanover County and
extending to King William County. Between approximately 64 km (40 mi) and 80 km (50 mi)
east of the ESP site, minority populations exist in Essex and Westmoreland Counties.

A concentration of minority census block groups exists in Charles County (Maryland) and Prince
William County (Virginia), east-northeast of the NAPS site. Between 64 km (40 mi) and 80 km
(50 mi) southeast of NAPS, there is a concentration of minority census block groups in the
Richmond area, and to the south-southwest a concentration in Buckingham, Fluvanna,
Goochland, and Cumberland Counties. Minority populations also appear in Culpeper County
northwest of the North Anna site. All minority block groups are more than 16 km (10 mi) from
NAPS.

Data from the 2000 census characterize 9.6 percent of Virginia’s and 8.5 percent of Maryland’s
populations as low-income (USCB 2000e). Applying the NRC criterion of “more than 20 percent
greater,” the census block groups were identified to contain low-income populations and are
presented in Figure 2-7. Census block groups containing low-income populations are
concentrated in the City of Richmond.

Also, Henrico and Chesterfield Counties, to the southeast between approximately 65 km and

80 km (40 mi and 50 mi) from the North Anna site, have low-income populations. Other areas
of low-income populations include Buckingham County southwest of the site and Charlottesville.
The staff assumed that these relationships would continue through 2065.

(a) Low-income households should be identified using the annual statistical poverty threshold from the
Census Bureau.
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Figure 2-6. North Anna Census 2000 Environmental Justice Minority Populations
(crosshatched areas) Within an 80-km (50-mi) Radius of the North Anna ESP
Site
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Figure 2-7. North Anna Census 2000 Environmental Justice Low Income Populations
(crosshatched areas) Within an 80-km (50-mi) Radius of the North Anna ESP
Site

2.11 Related Federal Projects

The staff reviewed the possibility that activities of other Federal agencies might impact the
issuance of an ESP to Dominion. Any such activities could result in cumulative environmental
impacts and the possible need for a Federal agency to become a cooperating agency for
preparation of the EIS (10 CFR 51.10(b)(2)).

Federal lands within an 80-km (50-mi) radius of the NAPS site include the George Washington
Birthplace National Monument, Fredericksburg and Spotsylvania National Military Park,
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Richmond National Battlefield, Shenandoah National Park, Featherstone and Rappahannock
National Wildlife Refuges, Fort A.P. Hill Military Reservation, Marine Corps Base Quantico, and
the Naval Surface Warfare Center, Dahlgren Division. There are no national forests, wilderness
areas, or wild and scenic rivers within the region. Several Virginia State Parks exist within the
region. The closest park, Lake Anna State Park, is approximately 8 km (5 mi) northwest of the
NAPS site. The closest Native American reservations, the Mattaponi and the Pamunkey Tribes,
are more than 80 km (50 mi) from the NAPS site. The hydroelectric project operated by Virginia
Power at the North Anna Dam is not licensed by the Federal Energy Regulatory Commission
because of its small size.

After reviewing the Federal activities in the vicinity of the NAPS site, the staff determined that
there were no Federal project activities that would make it desirable for another Federal agency
to become a cooperating agency for preparation of the EIS.

The NRC is required under Section 102(2)(C) of NEPA to consult with and obtain the comments
of any Federal agency that has jurisdiction by law or special expertise with respect to any
environmental impact involved in the subject matter of the EIS. During the course of preparing
this EIS, NRC consulted with the FWS, the National Marine Fisheries Service (NOAA Fisheries),
and the Army Corps of Engineers. Contact correspondence is included in Appendix F.
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The proposed North Anna early site permit (ESP) site is located in Louisa County in
predominately rural northeastern Virginia, and is within the current North Anna Power Station
(NAPS) boundaries. The site is situated approximately 64 km (40 mi) northwest of Richmond,
Virginia. This chapter describes the approach Dominion Nuclear North Anna, LLC (Dominion)
used to identify the key plant parameters and site characteristics needed to assess the
environmental impacts of the proposed action (Dominion 2006). The site layout and existing
facilities are discussed in Section 3.1. The plant parameters and power transmission system
are discussed in Sections 3.2 and 3.3, respectively, and references for this chapter are
documented in Section 3.4.

3.1 External Appearance and Site Layout

The proposed North Anna ESP site is located within the existing NAPS site in an area adjacent
to the existing units (Figure 3-1). NAPS consists of two operational pressurized water reactors
(PWRs) furnished by Westinghouse Electric Company, a shared turbine building, a switchyard,
intake and discharge structures, and support buildings. NAPS is located on the shore of Lake
Anna, an impoundment created in 1971 by constructing a dam on the main stem of the North
Anna River to create a source of cooling water for NAPS. The Lake Anna reservoir is divided
into Lake Anna, which serves as the cooling water source for NAPS Units 1 and 2, and the
Waste Heat Treatment Facility (WHTF), which receives the heated discharge. The existing
units use a spray pond for an ultimate heat sink. A radioactive waste disposal system, a
fuel-handling system, an independent spent fuel storage installation, auxiliary structures, and
other onsite facilities necessary for a complete operating nuclear power plant also exist on the
NAPS site. With the exception of a few support buildings that may be relocated, existing
structures at the NAPS site would remain unchanged with the addition of new units. The ESP
site characteristics are listed in Appendix |, Table I-1 of this document.

For purposes of the ESP application, a specific plant design has not been selected for the
proposed new Units 3 and 4; instead, a set of plant-parameter values was chosen for the staff’s
evaluation of the development of the North Anna ESP site. This plant parameter envelope
(PPE) is based on the addition of two new power generating units, each of which would be a
stand-alone unit with its own support systems. Appendix |, Table I-2 lists the PPE values used
by the staff. Dominion states that the new units would share ancillary support structures such
as maintenance facilities, office centers, and wastewater and water treatment plants. Each new
unit would represent a portion of the total generation capacity to be added, and may consist of
one or more reactors or reactor modules. These multiple reactors or modules (the number of
which may vary depending on the reactor type selected) would be grouped into distinct
operating units. The nuclear generating capacity to be added would not exceed

4500 megawatts-thermal (MW(t)) per unit, or up to a total of 9000 MW(t) for two units. For the
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cooling systems, Dominion has proposed using combination wet and dry cooling towers for
Unit 3 and dry cooling towers for Unit 4. The proposed location for the cooling towers is
illustrated in Figure 3-1.

3.2 Plant Parameter Envelope

An applicant for an ESP need not provide a detailed design of a reactor or reactors and the
associated facilities, but should provide sufficient values for parameters for the reactor or
reactors and the associated facilities so that an assessment of site suitability can be made.
Consequently, the ESP application may refer to a PPE as a surrogate for a nuclear power plant
and its associated facilities.

A PPE is a set of values of plant design parameters that an ESP applicant expects would bound
the design characteristics of the reactor or reactors that might be constructed at a given site.
The PPE values are surrogates for actual reactor design information. Analysis of environmental
impacts based on a PPE approach permits an ESP applicant to defer the selection of a reactor
design until the construction permit (CP) or combined construction and operating license
(combined license or COL) stage. The PPE reflects the value of each parameter that it
encompasses rather than the characteristics of any specific reactor design.

In its North Anna ESP application, Dominion used a composite of values from seven reactor
designs to develop the PPE for the ESP application. The values in this EIS are not
design-specific; rather, they are used to determine the environmental impacts of a reactor
design that falls within the values used in this report. The reactor designs used to develop the
PPE include the following five light-water reactor and two gas-cooled reactor types:

» Canada Deuterium Uranium Reactor (ACR-700) — This reactor, developed by Atomic
Energy Canada Limited, is an evolutionary extension of the CANDU 6 plant using very
slightly enriched uranium fuel and light-water cooling.

» Advanced Boiling Water Reactor (ABWR) — This reactor, developed by General Electric
Company (GE), is a standardized plant that has been certified under the NRC requirements
in Title 10 of the Code of Federal Regulations (CFR) Part 52, Appendix A. The ABWR is
fueled with slightly enriched uranium and uses light-water cooling.

» Advanced Pressurized Water Reactor (AP1000) — This is an earlier version of the AP1000
reactor design developed by Westinghouse Electric Company, using slightly enriched
uranium and light-water cooling. This design is not the standard AP1000 that has been
certified by the NRC in 10 CFR Part 52, Appendix D; therefore, this design is referred to as
the “surrogate AP1000.”
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» Surrogate Economic Simplified Boiling Water Reactor (ESBWR) — This surrogate reactor
design is based on a design developed by GE using slightly enriched uranium fuel and
light-water cooling. Dominion revised its application to reflect a higher power level value of
4500 MW(t) (Dominion 2006). The ESBWR design certification application is currently
under review by the NRC.

* International Reactor Innovative and Secure (IRIS) next generation PWR — This reactor is
under development by a consortium led by Westinghouse Electric Company and is a
modular light-water reactor.

* Gas Turbine Modular Helium Reactor (GT-MHR) — This reactor, developed by General
Atomics, is a modular helium-cooled, graphite-moderated reactor.

* Pebble Bed Modular Reactor (PBMR) — This reactor, developed by PBMR (Pty) Ltd., is a
modular graphite-moderated, helium-cooled gas turbine reactor.

Dominion would not be required to use any of these designs if it elects to proceed with a CP or
COL application; however, a CP or COL applicant referencing an ESP would have to address
whether the characteristics of the reactor ultimately selected fall within the values of the design
parameters specified in the ESP.

Review Approach

NUREG-1555, Environmental Standard Review Plan (ESRP) (NRC 2000), and review standard
RS-002, Processing Applications for Early Site Permits (NRC 2004), provide guidance to the
NRC staff to help ensure a thorough, consistent, and disciplined review of any ESP application.
The staff’'s June 23, 2003, response to comments received on draft RS-002 (NRC 2003) provide
additional insights into the staff's approach to the review of an application employing the PPE
approach.

Because PPE values were used as a surrogate for design-specific values, the staff expected
Dominion to provide information sufficient for the staff to develop a reasonable independent
assessment of potential impacts to specific environmental resources. In some cases, the
design-specific information called for in the ESRP was not provided in the Dominion ESP
application because it did not exist or was not available. Therefore, the NRC staff could not
apply the ESRP guidance in those review areas. In such cases, the NRC staff used its
experience and judgment to adapt the review guidance in the ESRP and to develop
assumptions necessary to evaluate impacts to certain environmental resources to account for
this missing information. These assumptions are discussed in the appropriate sections of
this EIS.
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Because the Dominion PPE values do not reflect a specific design, they were not reviewed by
the NRC staff for correctness. However, the NRC staff made a determination that the
application was sufficient to enable the staff to conduct its required environmental review and
that the PPE values are not unreasonable for consideration by the staff when making its finding
on the application in accordance with 10 CFR 52.18. During its environmental review, the staff
used its judgment to determine whether Dominion provided information sufficient for the staff to
perform its independent assessment of the environmental impacts of construction and operation
of a new nuclear unit or units. Dominion expects that the PPE values will bound the design
characteristics of a reactor or reactors that might be constructed at the North Anna ESP site.
At the COL stage, as required by 10 CFR 52.79, the applicant must, in addition to the
information and analysis otherwise required, submit information sufficient to demonstrate that
the design of the facility falls within the parameters specified in the ESP. If actual reactor
characteristics do not fall within the PPE values on which the staff based its estimate of the
potential environmental impacts resulting from constructing and operating one or more new
nuclear units at the ESP site, the staff will consider whether the difference between the actual
characteristics and the PPE value is significant.

Table 3.1-1 in the ER provides information from various reactor designs that were used to
develop the bounding site-specific PPE values contained in ER Table 3.1-9. The values in ER
Table 3.1-1 are generic values and not site-specific values (Dominion 2006). Therefore, the
site-specific values in ER Table 3.1-9 may differ from the generic values in ER Table 3.1-1. ER
Tables 5.4-6 and 5.4-7 provide bounding PPE values for the radionuclide activities. Therefore,
the PPE values provided in ER tables 3.1-9, 5.4-6, and 5.4-7 are used in the staff's analysis and
are reproduced in Appendix | of the EIS unless specifically noted otherwise.

Throughout the North Anna ESP environmental report, Dominion (2006) provides:

(1) Statements of plans to address certain issues in the design, construction, and operation of
the facility

(2) Statements of planned compliance with current laws, regulations, and requirements

(3) Statements of plans for future activities and actions that it will take should it decide to
apply for a CP or COL

(4) Descriptions of Dominion’s estimate of the environmental impacts resulting from the
construction and operation of a new nuclear unit or units on the North Anna ESP site

(5) Descriptions of Dominion’s estimates of future activities and actions of others and the

likely environmental impacts of those activities and actions that would be expected should
Dominion decide to apply for a CP or COL.
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The activities described include, but are not limited to, such actions as:

» Considering the results of testing and monitoring during the development of a CP or
COL application

« Complying with NRC regulations and those of other agencies, including obtaining
appropriate permits from other agencies

» Taking actions to mitigate adverse environmental impacts (e.g., best management
practices)

» Addressing certain issues at the CP or COL stage that were not addressed in the ESP
application.

Some of these future actions are those that Dominion would be required to implement because
they are currently required by law, and others are actions that Dominion has indicated that it
would implement without the legal obligation to take such actions.

The staff performed its evaluation of the impacts of constructing and operating one or more new
nuclear units at the ESP site assuming that these activities and actions would be undertaken by
Dominion and others during future licensing activities. As discussed previously, the staff
developed assumptions necessary to evaluate impacts to certain environmental resources to
account for missing detailed information. In addition to other sources of information obtained
independently, the staff considered future activities and actions, estimates of expected
environmental impacts that were identified by Dominion in its ER, and the PPE values listed in
Appendix | when developing the inputs and assumptions used in the NRC staff's independent
review of the environmental impacts of constructing and operating one or more new units on the
North Anna ESP site. The staff has identified missing information with respect to particular
resources, the staff's assumptions in evaluating such resources, and any resulting limitations in
the staff’'s conclusions or the environmental impacts to particular resources, where appropriate.
In addition, as a result of the staff's environmental review of the Dominion ESP application, the
staff determined that conditions or limitations on the ESP may be necessary in specific areas, in
accordance with 10 CFR 52.24. Proposed permit conditions are set forth in Appendix J of

this EIS.

3.2.1 Plant Water Use
This EIS assesses the impacts of plant water use based on the values of design parameters
provided by Dominion in the ER. At the ESP stage, the staff’s review of the design parameters

is limited to an evaluation of whether the parameter values are not unreasonable. At the CP or
COL stage, a CP or COL applicant referencing the ESP is required to demonstrate that the
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specific plant design would fall within the design parameters in the ESP. The following sections
describe both the consumptive and non-consumptive water uses of proposed Units 3 and 4 and
the associated plant water treatment systems.

The two proposed ESP units involve considerably different cooling systems with different water
needs. The proposed Unit 3 would use a combined wet and dry cooling system. The proposed
Unit 4 would use dry cooling towers. The proposed cooling systems are described in more
detail in Section 3.2.2.

3.2.1.1 Plant Water Consumption

This section describes plant water consumption demands, excluding those demands that are
part of the normal and ultimate heat sink cooling system. Consumptive water demands
associated with the cooling systems are discussed in Section 3.2.2. Non-cooling system related
water demands are relatively small compared to the consumptive cooling demands of Unit 3.

Units 3 and 4 would have identical demands for potable water, demineralized water, and fire
protection water. In the ER (Table 3.3-1), Dominion states that the normal and maximum water
demands for these systems are 41.3 L/s (655 gpm) and 210 L/s (3340 gpm), respectively.
Potable water would be provided from groundwater wells, whereas the demineralized water and
fire protection water would be supplied from Lake Anna.

3.2.1.2 Plant Water Treatment

Because no specific design has been selected, the water treatment systems for the proposed
Units 3 and 4 are not specified. Currently, Lake Anna is the source for Units 1 and 2 condenser
cooling and service water. This water is not treated. Makeup water for the proposed Units 3
and 4 and both ultimate heat sink systems would require treatment with biocides, antiscalants,
and dispersants. Treatment of makeup water for ultra-pure water systems, such as the
condensate and primary cooling systems, would employ technologies such as reverse osmosis
and ultra-filtration. The water quality of effluents from any water treatment would be regulated
by a Virginia Pollutant Discharge Elimination System (VPDES) permit for the units.

3.2.2 Cooling System

The following sections provide detailed descriptions of the operational modes and the
components of the cooling water systems for the proposed Units 3 and 4. See Figure 3-2 for a
conceptual drawing of the Unit 3 cooling system. Non-cooling system related water
consumption, including potable, demineralized, and fire protection water demands are
discussed in Section 3.2.1.
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The two proposed units employ considerably different cooling systems with different water
needs (Dominion 2006). The proposed Unit 3 would use a closed-cycle, combination wet and
dry cooling tower system.

The plant would primarily use wet towers to cool Unit 3 during periods of relative water surplus,
which are defined as periods when the water surface elevation of Lake Anna is at or above
elevation 76.2 m (250 ft) above mean sea level (MSL). In the ER, this cooling mode for Unit 3 is
termed the Energy Conservation (EC) mode.

During periods when the elevation of Lake Anna is below 76.2 m (250 ft) MSL for a period of
seven or more consecutive days, Unit 3 would be cooled with a closed-cycle, combination wet
and dry cooling tower system to limit consumptive water use. Dominion terms this cooling mode
for Unit 3 as the Maximum Water Conservation (MWC) mode. In this mode, all or part of the
excess heat generated by Unit 3 operation would be dissipated using a dry cooling tower. If
atmospheric conditions were such that Unit 3 dry cooling towers could not completely cool the
circulating water, Dominion would employ wet towers to dissipate the remaining excess heat.
The heat from the turbine generator is transferred to the cooling water in the surface condenser.
The cooling water passes through the dry cooling tower and, in the MWC mode, transfers a
minimum of one-third of the heat to the atmosphere. The dry cooling towers would be designed
to remove at least one-third of the excess heat from Unit 3 under worst-case atmospheric
conditions. Cooling water leaving the dry towers would then pass through the wet towers to
remove the balance of condenser/heat exchanger rejected heat by spraying the water into a
forced or induced air stream. After passing through the cooling towers, the cooled water would
be recirculated back to the surface condenser to complete the closed-cycle cooling water loop.
Make-up water to the circulating water system and service water cooling system would be
obtained from Lake Anna. Blowdown (recirculating water removed from the cooling system to
reduce the buildup of contaminants, such as dissolved solids) from the cooling systems would
be discharged to the existing plant WHTF discharge canal.

Unit 4 would use a dry cooling system that transfers heat directly from the condenser to an air
cooled heat exchanger without the use of Lake Anna cooling water.

3.2.2.1 Description and Operational Modes

The operating modes for the proposed Units 3 and 4 under normal operating and emergency/
shutdown conditions are described in the following paragraphs. In the ER, Dominion states that
the minimum lake level for operation of the proposed units would be an elevation of 73.8 m
(242 ft) MSL. The calculated minimum lake level under drought conditions is 74.74 m

(243.5 ft) MSL.
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Unit 3 Normal Cooling

Dominion states that the bounding thermal power generated by Unit 3 would be 4500 MW(t),
and that the bounding heat rejection rate to the environment would be 3020 MW

(1.03 x 10" Btu/hr). Excess heat generated by the unit would be dissipated through the use of
a series of closed-cycle cooling towers that can operate in two modes: EC and MWC modes.

The EC mode of rejecting excess heat generated by Unit 3 would be employed when surplus
water is available from Lake Anna. Surplus water would be considered available when

(1) the lake level elevation of Lake Anna is at or above 76.2 m (250 ft) MSL or (2) the lake level
elevation is below elevation 76.2 m (250 ft) MSL for a period of less than seven consecutive
days.

In the EC mode, excess heat generated by Unit 3 would be dissipated by closed-cycle wet
cooling towers. Makeup water would be supplied from Lake Anna at a maximum flow rate of
1405 L/s (22,268 gpm). The blowdown flow rate and the related evaporation rate associated
with the wet cooling towers would vary depending on thermal output from the unit and
environmental conditions. In its PPE, Dominion states that the maximum evaporation rate
would be 1053 L/s (16,695 gpm) and the maximum blowdown discharge would be 351 L/s
(5565 gpm) in the EC mode.

The MWC mode of rejecting excess heat generated by Unit 3 would be employed when water
levels in the lake drop below elevation 76.2 m (250 ft) MSL for a period of one week or more.
Under favorable meteorological conditions, the entire excess heat load from Unit 3 would be
dissipated using closed-cycle dry cooling towers. These towers would be sized so that under
the worst-case conditions (i.e., full power operation and a hot and humid atmosphere at tower
level), a minimum of one-third of excess heat from Unit 3 would be dissipated via the dry tower
system. The remaining excess heat would be dissipated by the wet tower system. Therefore,
although the MWC mode uses less water than the EC mode, it is possible that up to two-thirds
of the total heat load would be dissipated by wet cooling.

In the MWC mode, the maximum makeup flow rate from Lake Anna to the wet tower system
would be 971 L/s (15,384 gpm). The maximum blowdown discharge and evaporation rate from
the wet towers are 245 L/s (3844 gpm), and 728 L/s (11,532 gpm), respectively.

Unit 4 Normal Cooling

During normal operation, the proposed Unit 4 would use a system of closed-loop dry cooling

towers. The makeup water flow rate to the circulating water system would be negligible (on the
order of 0.06 L/s [1 gpm]). No blowdown would be generated by these towers.
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Ultimate Heat Sink

For safety-related cooling, an ultimate heat sink (UHS) would be constructed to provide water
for reactor cooling and safety-related components of Units 3 and 4. The same UHS design
would be used for each unit. Each UHS would be composed of a mechanical draft cooling
tower with a 71.6 m wide by 107 m long by 15.2 m deep (235 ft wide by 350 ft long by

50 ft deep) engineered underground basin constructed beneath each tower (Dominion 2004).
These basins would be large enough to store a water volume of 1.16 x 10° m*® (3.06 x 10’ gal),
which is adequate to hold a 30-day supply of emergency cooling water (Dominion 2006).
During periods when the ultimate heat sink cooling towers are in operation, the towers would
withdraw a maximum makeup flow of 110 L/s (1700 gpm) from the two basins. The blowdown
from the UHS towers would be discharged into the WHTF.

During periods of normal plant operation, a negligible volume of makeup water would be used to
offset any water losses from the UHS basins. This water would originate from Lake Anna
(Dominion 2006).

3.2.2.2 Component Descriptions

The following sections describe the intake, discharge, and heat dissipation systems for
proposed Units 3 and 4. Pursuant to Sections 316(a) and 316(b) of the Clean Water Act, an
applicant for a CP or COL referencing an ESP for the North Anna ESP site would be required to
obtain approval from the Commonwealth of Virginia by documenting plant design and
conducting site-specific analyses regarding the impacts of the thermal discharges and operation
of the intake systems on the Lake Anna aquatic environment.

Intake System

The proposed location of the intake structure for Unit 3 is shown in Figure 3-1. Any makeup
water required for Unit 4 could be obtained from the Unit 3 intake. The location of the intake
would be in the same approximate location as the intakes planned for the two additional power
reactor units proposed at the time that NAPS Units 1 and 2 were licensed. The size of the
proposed intake structure to support Unit 3 operation is 21 m (70 ft) long and 21 m (70 ft) wide.
The intake system for Unit 3 would consist of a structure next to the lake with trash racks,
traveling screens, and pump bays, similar to the design currently in use by Units 1 and 2.
Dominion expects no major modifications to the shoreline or the existing intake channel. The
existing cofferdam would be modified to allow water access from Lake Anna.
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Discharge System

Blowdown discharge from the wet towers associated with Unit 3 would enter the WHTF via the
discharge canal currently used by the existing units. The PPE maximum blowdown discharge
from Unit 3 would be 351 L/s (5565 gpm). There would be no blowdown discharge from Unit 4.
The discharge canal and WHTF canal system were designed to convey approximately
230,000 L/s (8000 cfs), and the maximum flow rate from the existing units is approximately
120,000 L/s (4300 cfs). The discharge canal and WHTF system could therefore easily
accommodate the extra water discharged by the proposed units. Dominion stated that it may
combine the blowdown flow from Unit 3 with the discharge from the existing NAPS units and
use the current Unit 1 and 2 discharge structure, or utilize the partially completed discharge
structure planned for the two additional power reactors proposed at the time NAPS Units 1 and
2 were licensed (see Figure 3-1) (Dominion 2006).

Heat Dissipation Systems

The normal cooling needs of Unit 3 would be provided by a closed-cycle, combination wet and
dry tower system. The percentage of excess heat dissipated by the dry towers would depend
on the availability of water from Lake Anna and ambient environmental conditions. If excess
water were available, Unit 3 would be cooled entirely by use of the wet towers. Under times of
relative drought and favorable meteorological conditions, the majority of the Unit 3 waste heat
would be dissipated by the dry towers.

The normal cooling needs of Unit 4 would be provided solely by a closed-cycle dry tower
system. Unit 4 would have a negligible consumptive water demand on Lake Anna.

Wet cooling tower systems rely primarily on evaporative heat transfer to the atmosphere to
dissipate the rejected thermal load. Dry cooling tower systems rely entirely on sensible heat
transfer between the fluid circulating in the condenser loop and the ambient air. Dry towers are
completely closed systems and therefore use negligible amounts of makeup water and produce
negligible blowdown water. Dry cooling towers use large fans to keep air flowing over their
radiators, so there is an associated high energy cost that significantly reduces plant efficiency.
The efficiency penalty of dry cooling towers can exceed 12 percent (EPA 2001). Dominion’s
combination wet and dry cooling system would have an energy efficiency penalty of 1.7 to

4 percent (Dominion 2006).

For safety-related cooling, the UHS for each of the proposed Units 3 and 4 would provide water
to the reactor cooling systems and safety-related components. As proposed, both plants would
use the same UHS design, which would be composed of a mechanical draft cooling tower with
an engineered basin constructed underground beneath it (Dominion 2006). The basin would
have a storage capacity adequate to hold a 30-day supply of emergency cooling water.
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3.2.3 Radioactive Waste Management System

Liquid, gaseous, and solid radioactive waste management systems would be used to collect
and treat the radioactive materials that are produced as a by-product of operating the proposed
Units 3 and 4 on the North Anna ESP site. These systems would process radioactive liquid,
gaseous, and solid effluents to maintain releases within regulatory limits and to levels as low as
reasonably achievable (ALARA) before being released to the environment. Waste processing
systems would be designed to meet the design objectives of 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). Radioactive material in the reactor coolant would be the
primary source of gaseous, liquid, and solid radioactive wastes in LWRs. Radioactive fission
products build up within the fuel as a consequence of the fission process. These fission
products would be contained in the sealed fuel rods, but small quantities could escape the fuel
rods and contaminate the reactor coolant. Neutron activation of corrosion products in the
primary coolant system would also contribute to coolant contamination.

Dominion did not identify specific radioactive waste management systems for the North Anna
ESP site. The PPE concept was used to provide an upper bound on liquid radioactive effluents,
gaseous radioactive effluents, and solid radioactive waste releases (Dominion 2006) (See
Appendix I).

Adequate design information to estimate liquid and gaseous radioactive effluents was available
for four of the seven reactor designs considered in establishing PPE values. The four reactors
were LWRs and included the certified ABWR, the surrogate AP1000 PWR, the ACR-700
light-water-cooled, heavy-water moderated reactor, and the surrogate ESBWR. Limited
information was available for liquid and gaseous effluent releases from the gas-cooled reactor
designs.

In its FSER, the staff proposed permit condition number 4, which would require that any new
unit’s radioactive waste system design contain features to preclude any and all accidental
releases of radionuclides into the liquid pathway (NRC 2006).

Solid radioactive wastes produced from operating the proposed Units 3 and 4 at the North Anna
ESP site would be either dry or wet solids. The solid waste management system would receive,
collect, and store solid wastes prior to onsite storage or shipment offsite. Dominion indicated
that low-level waste storage for the ESP site would be coordinated with storage from the
existing NAPS Units 1 and 2. The bounding solid radioactive waste activity was from one ABWR
reactor or one ESBWR reactor (Dominion 2006).
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3.2.4 Nonradioactive Waste Systems

Dominion describes the nonradioactive waste systems for the proposed Units 3 and 4 in
Section 3.6 of its ER (Dominion 2006). Nonradioactive waste system parameters are not
addressed by the PPE; however, effluents from liquid, gaseous, and solid nonradioactive waste
systems are regulated by cognizant State and Federal agencies.

Chemicals and biocides may be employed in water treatment for various water uses at the
proposed Units 3 and 4. Effluents containing chemicals and/or biocides would be regulated by
the VPDES permit. Sanitary effluents would be expected to increase because of the increased
workforce, and sanitary effluents would be regulated by the VPDES permit. Dominion states
that the sanitary wastes would be treated onsite using a permanent, self-contained sanitary
waste treatment system (Dominion 2006).

Dominion states that gaseous wastes (e.g., diesel backup generators) and solid wastes
(e.g., sewage sludge, construction debris) would be handled in compliance with appropriate
State and Federal regulations (Dominion 2006).

3.3 Power Transmission System

The existing NAPS Units 1 and 2 have three 500-kV transmission lines and one 230-kV
transmission line leaving the site from the switchyard. Each transmission line occupies a
separate right-of-way. Table 3-1 presents the lengths, widths, and areas of the rights-of-way,
which range from 37 to 84 m (120 to 275 ft) in width and from 24 to 66 km (15 to 41 mi) in length
and cover a total of approximately 1174 ha (2900 ac) (AEC 1973; NRC 2002). The rights-of-
way extend from the NAPS site to the north, south, east, and west terminating in Morrisville,
Midlothian, Ladysmith, and at the South Anna non-utility generator (NUG) (Figure 3-3). The
existing transmission lines and rights-of-way were constructed between 1973 and 1984, and no
additional construction of transmission lines would be expected for Units 3 and 4

(Dominion 2006).

In the ER, Dominion indicates the existing transmission system (three 500-kV lines and one
230-kV line) has the capacity to handle the output from the existing Units 1 and 2 plus the
anticipated output from the proposed Units 3 and 4 (Dominion 2006). Detailed system load
studies for the proposed new units would be performed by Dominion once the in-service date
for the units has been established, to confirm the current transmission system is capable of
handling the output of all units.

Dominion owns approximately 1 percent of the rights-of-way and has easements for the

remaining 99 percent (NRC 2002). Dominion has procedures to ensure that all chemical and
mechanical vegetation controls are conducted in ways that minimize adverse impacts.
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Vegetation in the rights-of-way is currently managed through a combination of mechanical and
herbicide treatments conducted on a 3-year cycle. Mowing is the primary mechanical treatment,
while Accord® and Garlon® are the primary herbicides used in the rights-of-way. In some areas,
such as wetlands or dense vegetation, hand-trimming is used. Rare and sensitive plant species
areas are identified and avoided, or modified treatment practices are used to avoid adverse
impacts. These modified vegetation treatments are developed in cooperation with the Virginia
Department of Conservation and Recreation’s Natural Heritage Program (NRC 2002). In
addition, wildlife food plots and Christmas tree plantations are located along the rights-of-way
and are supported through cost sharing by Virginia Power (NRC 2002).

Table 3-1. North Anna Power Station Transmission Line Rights-of-Way

Length Direction Width Area
from hectares Construction

Substation kV km (mi) NAPS m (ft) (acres) Date
Morrisville 500 53 (33) N 72 (235) 366 (905) 1973
Midlothian® 500 66 (41) S 72 (235) 469 (1160) 1979
Ladysmith 500 24 (15) E 84 (275) 192 (475) 1976
South Anna 230 50 (31) w 30 - 37 (100 - 120) 146 (360) 1984
non-utility
generation
Total 193 (120) 1174 (2900)
(a) The transmission line to the Midlothian Substation runs an additional 26 km (16 mi) in a shared right-of-way with a

non-NAPS line.
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3.4 References

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, “Domestic Licensing of
Production and Utilization Facilities.”

10 CFR Part 52. Code of Federal Regulations, Title 10, Energy, Part 52, “Early Site Permits,
Standard Design Certifications, and Combined Licenses for Nuclear Power Plants.”

Clean Water Act (also referred to as the Federal Water Pollution Control Act). PL 92-500.
33 USC 1251, et seq.

Dominion Nuclear North Anna, LLC (Dominion). 2004. Letter Response to Request for
Additional Information Regarding Safety Portion of ESP Application, No. 04-318, Glen Allen,
Virginia, August 2, 2004.

Dominion Nuclear North Anna, LLC (Dominion). 2006. North Anna Early Site Permit
Application — Part 3 — Environmental Report. Revision 9, Glen Allen, Virginia, July 31, 2006.

U.S. Atomic Energy Commission (AEC). 1973. Final Environmental Statement Related to the
Continuation of Construction and Operation of Units 1 and 2 and the construction of Units 3
and 4, North Anna Power Station. U.S. AEC, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 2000. Standard Review Plans for Environmental
Reviews for Nuclear Power Plants. NUREG-1555, Office of Nuclear Reactor Regulation,
Washington, D.C. Available at
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1555/.

U.S. Environmental Protection Agency (EPA). 2001. Technical Development Document for
Regulations Addressing Cooling Water Intake Structures for New Facilities. EPA-821-R-01-036,
Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 2002. Generic Environmental Impact Statement
for License Renewal of Nuclear Power Plants Regarding North Anna Power Station, Units 1
and 2. NUREG-1437, Supplement 7. Office of Nuclear Reactor Regulation, U.S. NRC
Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 2003. Response to Comments on Draft RS-002,

Processing Applications for Early Site Permits. Available at
http://www.nrc.gov/reading-rm/adams.html, Accession No. ML031710698.

December 2006 3-17 NUREG-1811, Volume |



Site Layout and Plant Parameter Envelope

U.S. Nuclear Regulatory Commission (NRC). 2004. Processing Applications for Early Site
Permits. RS-002, Washington, D.C. Available at
http://www.nrc.gov/reading-rm/adams.html, Accession No. ML040700236.

U.S. Nuclear Regulatory Commission (NRC). 2006. Safety Evaluation Report for an Early Site

Permit (ESP) at the North Anna ESP Site. NUREG-1835, September 2006, Accession
No. ML062210405.

NUREG-1811, Volume | 3-18 December 2006



4.0 Construction Impacts at the Proposed Site

This chapter examines the environmental impacts of construction associated with potential site
preparation activities and construction of the proposed North Anna Power Station (NAPS)
Units 3 and 4 as described in the application for an early site permit (ESP) submitted by
Dominion Nuclear North Anna, LLC (Dominion). As part of its application, Dominion submitted
an Environmental Report (ER)(Dominion 2006a) and a site redress plan (Dominion 2006b).
The ER provided the plant parameter envelope (PPE) as the basis for the environmental review.
The parameters included in the PPE and their values are listed in Appendix |. The site redress
plan allows for specific site preparation activities to be conducted with approval of an ESP.
These activities evaluated are those permitted by Title 10 of the Code of Federal Regulations
(CFR) 52.25(a) and 10 CFR 50.10(e)(1). In the event the ESP application is approved and
Dominion conducts site preparation activities but does not build the plant, Dominion would be
required to implement its site redress plan.

This chapter is divided into 13 sections. Sections 4.1 through 4.9 discuss the potential impacts
on land use, meteorology and air quality, water, terrestrial and aquatic ecosystems,
socioeconomics, historic and cultural resources, environmental justice, nonradiological and
radiological health effects, and applicable measures and controls that would limit the adverse
impacts of station construction. In accordance with 10 CFR Part 51, impacts have been
analyzed, and a significance level of potential adverse impacts (i.e., SMALL, MODERATE or
LARGE) has been assigned to each analysis. Negligible impacts are listed as SMALL impacts.
Possible mitigation of adverse impacts, where appropriate, is presented in Section 4.10,
followed by a description of the site redress plan in Section 4.11. A summary of the
construction impacts is presented in Section 4.12. Full citations for the references cited in this
chapter are listed in Section 4.13. Cumulative impacts of construction and operation are
discussed in Chapter 7. The technical analyses in this chapter support the results, conclusions,
and recommendations in Chapters 9 and 10.

The staff relied on the mitigation measures and the required Federal, State, and local permits
and authorizations presented in the ER in reaching its conclusion on the significance level of the
adverse impacts. Appendix J was added to this Final Environmental Impact Statement (EIS)
and includes representations made by Dominion that the staff relied on during the preparation of
the EIS. With regard to the environmental impacts associated with construction of proposed
Units 3 and 4, Dominion made a number of representations in its application. The staff’s
determinations of significance levels are based on the assumption that mitigation measures
identified in the ER or activities planned by various State and County governments, such as
infrastructure upgrades and school expansions, as discussed in this chapter are implemented.
As listed in this appendix, the staff relied on these representations and staff-developed
assumptions in assessing the environmental impacts associated with construction of Units 3
and 4. As such, fulfillment of these representations and assumptions provide part of the basis
for the final impact assessment. Should an applicant for a construction permit (CP) or combined
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construction permit and operating license (COL) reference the ESP, and the staff ultimately
determines that a representation or an assumption has not been satisfied at the CP/COL stage,
that information would be considered new and potentially significant, and the affected impact
area could be subject to re-examination.

4.1 Land-Use Impacts

This section provides information regarding land-use impacts associated with site preparation
activities and construction of proposed Units 3 and 4 at the North Anna ESP site. Topics
discussed include land-use impacts at the site, in the vicinity of the site, and in transmission line
rights-of-way and offsite areas.

4.1.1 The Site and Vicinity

The ESP site is located entirely within the existing NAPS site, which is zoned for industrial use
by Louisa County. All construction activities for proposed Units 3 and 4, including
ground-disturbing activities, would occur within the existing NAPS site boundary. According to
Dominion (2006a), approximately 52 ha (128 ac) would be affected on a long-term basis as a
result of permanent facilities. An additional 27.5 ha (67.9 ac) would be disturbed on a
short-term basis as a result of temporary activities and construction of temporary facilities and
laydown areas. Dominion represented that it would conduct any ground-disturbing activities in
accordance with Federal, State and local regulatory requirements (Dominion 2006a)

(see Appendix J). The planned power block area is relatively level. Undulating surfaces in the
area of the planned cooling towers would be leveled to accommodate the towers. Dominion has
submitted a site redress plan, which is evaluated in Section 4.11 of this EIS.

No new highways or railroad lines would be needed to support the construction of Units 3 and 4.
Clearing and removal of trees growing within the North Anna ESP site would be required. No
agricultural lands would be directly affected by construction activities.

A few small wetland areas and two intermittent streams exist on the ESP site. Dominion
represented that it would avoid watercourses and wetlands to the extent practicable during
construction (Dominion 2006a) (see Appendix J). Any work that has the potential to impact a
wetland would be performed in accordance with applicable regulatory requirements.

The floodplain along the Lake Anna shoreline was determined by Dominion using the Federal
Emergency Management Agency Flood Insurance Rate Map (Dominion 2006a). Any flooding
that might occur during construction of Units 3 and 4 would be limited to areas adjacent to the
lake shoreline (i.e., below elevations of 255 feet above mean sea level). Preliminary
construction activity would occur within the lake floodplain for the construction and installation of
a new water intake structure.
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Some offsite land-use changes as a result of construction activities would be expected. Likely
changes are the conversion of some land in surrounding areas to housing developments

(e.g., apartment buildings, single family condominiums and homes, manufactured home parks,
and recreational vehicle parks) to accommodate construction workers and the addition of new
retail developments. All counties surrounding the NAPS site have comprehensive land-use
plans in place as required by Section 15.2-2223 of the Code of Virginia.

Based on the counties’ comprehensive land-use plans for the surrounding vicinity, the site
redress plan, Dominion’s representations, and NRC’s independent review, the staff concludes
that the land-use impacts of construction would be SMALL, and mitigation is not warranted.

4.1.2 Transmission Line Rights-of-Way and Offsite Areas

In the evaluation provided in the ER, Dominion concluded that no additional electrical
transmission lines or rights-of-way would be required to transmit the power generated by the
proposed North Anna Units 3 and 4 to the regional power grid (Dominion 2006a). Construction
would be limited to providing the new units’ switchyards and interconnections with the existing
operating units. All planned construction activities would occur on the NAPS site. Because
Dominion represented that construction would be limited to onsite work, and no additional land
would be needed to connect the new units to the grid, the staff concludes that land-use impacts
resulting from construction in transmission line rights-of-way would be SMALL, and mitigation is
not warranted.

4.2 Meteorological and Air Quality Impacts

During construction activities on the North Anna ESP site, some minor air quality impacts would
be expected to occur. The likely sources of these air quality impacts would be fugitive dust
emissions from general construction activities and the potential for elevated ambient air quality
levels caused by transportation emissions from the vehicles and equipment used by the
workforce used in construction. These impacts are discussed further in the following sections.

4.2.1 Construction Activities

The impact of construction activities on local air quality conditions would primarily be governed
by the influence of additional building structures on the dispersion of normal effluent releases
from either the existing NAPS Units 1 and 2 or from Units 3 and 4 during construction.

Equipment emissions and fugitive dust from operation of earth-moving and material-handling
equipment are sources of air pollution from construction activities. Also, operation of other
equipment for hauling debris, equipment, and supplies on unpaved roads would produce
additional fugitive dust. The pollutant emission of concern would be PM,, particulate matter
(less than 10 microns in diameter), reactive organic gases, and oxides of nitrogen and sulfur,
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and carbon monoxide from construction equipment engines. All activities would be conducted
in accordance with Virginia Administrative Codes 9 VAC 5-50 (Visible and Fugitive Dust
Emissions) and 9 VAC 5-40-5680 (Emission Standard for Mobile Sources — Vehicles).

In addition, if construction activities include burning of construction materials, Dominion would
need to obtain a permit from the Virginia Department of Environmental Quality (VDEQ) and
contact Louisa County officials to determine if compliance with local ordinances is required
(VDEQ 2004).

The ER identified additional mitigation including Dominion’s representation that it would develop
and implement a dust control plan to mitigate the impacts of emissions from construction
activities (Dominion 2006a) (see Appendix J). Potential measures to be included in the plan
would be the following:

« limit the speed of construction equipment on unpaved roads

» remove dirt spilled onto paved roads on the construction site

» cover haul trucks during unloading and loading activities

» cease grading and excavation activities during periods of high wind speeds or extreme
air pollution episodes

» phase construction activities to minimize daily emissions

» phase grading to minimize the area of disturbed soils

» perform proper maintenance activities on construction vehicles to minimize emissions

» revegetate road medians and slopes in accordance with the site redress plan

Based on its independent evaluation of the requirements set forth in Virginia Administrative
Codes, and Dominion’s representation that it would develop and implement measures to control
dust during construction, the staff concludes that air quality impacts from construction, both
onsite and beyond the plant boundary, would be temporary and SMALL, and further mitigation
beyond the actions stated above is not warranted.

4.2.2 Transportation

In its ER, Dominion represented that the 5000 construction workers would be divided between
two 10-hour shifts (Dominion 2006a) (see Appendix J). Using an assumption of 1.8 workers per
vehicle, 2800 additional vehicles per day would travel to and from the site (Dominion 2006a).
Depending on the actual location of the workers, some of the roadways leading to the site would
likely experience congestion unless upgrades recommended in the land-use plan are
implemented. This situation would impact the local ambient air quality levels because of
emissions from vehicles both during normal operation and during periods of traffic congestion
when vehicles are stopped with their engines idling. The overall impact is difficult to estimate at
this time because of the timing of construction activities and actual location of the workers that
would be employed during construction, but five existing roads would be expected to be
impacted.
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In the ER, Dominion represented that it would develop and implement a traffic management
plan to increase the number of construction workers per vehicle by developing methods for
enhancing the use of multi-person vans (see Appendix J). Dominion represented that it would
also attempt to schedule shift changes for operating personnel, outage workers, and
construction workers to reduce the number of vehicles on the road at any given time. All of
these techniques would mitigate the impact of vehicular traffic on air quality.

Based on Dominion’s commitment to develop and implement a traffic management plan, and
NRC'’s own independent review, the staff concludes that the impact on the local air quality from
the increase in vehicular traffic related to construction activities would be temporary and
SMALL, and additional mitigation beyond the actions stated above is not warranted.

4.3 Water-Related Impacts

Water-related impacts involved in the construction of a nuclear power plant would be similar to
impacts that would be associated with any large industrial construction project. Prior to initiating
construction, including any site preparation work, Dominion would be required to obtain the
appropriate permits regulating alterations to the hydrological environment. These permits would
likely include:

» Clean Water Act Section 404 Permit. This permit would be issued by the U.S. Army
Corps of Engineers (ACE), which governs impacts of construction activities on wetlands
or waters of the United States and management of dredged material.

» Clean Water Act Section 401 Certification. This certification would be issued by the
Commonwealth of Virginia and would ensure that the project does not conflict with water
quality management programs in the Commonwealth.

» Clean Water Act Section 402(p) National Pollutant Discharge Elimination System
(NPDES) construction and industrial storm water permit. This permit would regulate
point source storm water discharges. The U.S. Environmental Protection Agency’s
(EPA) 1990 Phase 1 Storm Water Regulation (40 CFR 122.26) established requirements
for storm water discharges from various activities including construction activities
disturbing an area of at least 2.0 ha (5.0 ac). EPA has delegated the authority for
administering the NPDES program to the Commonwealth of Virginia.

» Coastal Zone Management Act (CZMA) Section 307 Consistency Determination (and
15 CFR Part 930). Section 307(c)(3)(A) of the CZMA [16 USC 1456(c)(3)(A)] requires
that applicants for Federal licenses to conduct an activity in a coastal zone are to
provide to the licensing agency a certification that the proposed activity is consistent with
the enforceable policies of the State’s coastal zone program. While the National
Oceanic and Atmospheric Administration administers the CZMA, the authority to concur
with or object to the consistency determination has been delegated to the VDEQ.
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4.3.1 Hydrological Alterations

Excavation, fill, and grading operations at the North Anna ESP site would alter two ephemeral
streams and possibly one or more wetlands. Many of the possible reactor designs considered
in the PPE would require that dewatering systems be installed during construction of the
foundation of the reactor and various other buildings. Dewatering systems used during
construction would depress the water table in the vicinity. However, any drawdown in the water
table would be limited by the proximity of Lake Anna and the discharge canal.

These impacts would be localized temporary construction impacts. Wetland delineations and
jurisdictional determinations of the upland landscape and submerged lake areas that would be
impacted by construction would be required in order to submit an application for a Section
404 Permit application to ACE. The ACE permitting process ensures that impacts of
construction are limited by requiring the appropriate construction best management practices
(BMPs).® Dominion currently has not obtained a Section 401 certification from Virginia for
construction activities at the North Anna ESP site.

Dominion proposed a 21 m (70 ft) long and 21 m (70 ft) wide intake structure to support the
combination wet and dry cooling tower for Unit 3 (Dominion 2006a). Dominion expects no major
modifications to the shoreline or the existing intake channel. The existing cofferdam would be
completely or partially removed or tunneled through to allow water access from Lake Anna.
Implementing BMPs for dredging would minimize the sediment that would enter the lake during
modification of the cofferdam. Any impacts of dredging would be localized and temporary.
Before initiation of any shoreline modification or dredging activities, Dominion would be required
to obtain a 404 Permit from the ACE.

Because the impacts of hydrologic alterations resulting from construction activities would be
localized and temporary, and the NPDES storm-water permits, 401 Certification and

ACE Section 404 Permit processes would minimize impacts, the staff concludes that the
impacts of hydrologic alterations would be SMALL, and further mitigation beyond the actions
stated would not be warranted.

4.3.2 Water-Use Impacts
Water-use requirements for construction activities would be similar to other large industrial

construction projects. Additional potable water supplies for the construction workforce would
be required. Water for various standard construction activities, such as dust abatement, would

(a) Best management practices are recommended site management, maintenance or monitoring activities
that have been shown to work effectively to mitigate impacts. Government agencies sometimes use
BMPs to specify standards of practice where a regulation may not be sufficiently descriptive.
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be provided from Lake Anna. Groundwater dewatering systems may preclude existing onsite
wells from supplying water during construction, particularly potable water needs. If additional
water is required, water could be imported from offsite during periods when the dewatering
system is active.

Based on these considerations, and because they would be localized and temporary, the staff
concludes that water-use impacts caused by construction activities would be SMALL, and
mitigation is not warranted.

4.3.3 Water-Quality Impacts

Water-quality impacts for the construction activities would be similar to those associated with
other large industrial construction projects. Construction BMPs are generally used to ensure
that accidental spills and storm water runoff will have minimal impact on surface water and
groundwater quality. Even if Dominion were to apply for and receive a construction permit (CP)
or a combined license (COL) referencing an ESP for the NAPS site, or if it were to conduct site
preparation activities under such an ESP, an NPDES permit would be required from the
Commonwealth of Virginia before construction activities could commence. In view of the ability
of standard engineering construction practices to limit water quality impacts and the localized
and temporary nature of any impacts, the staff concludes that water-quality impacts caused by
construction activities would be SMALL, and further mitigation is not warranted.

4.4 Ecological Impacts

This section describes the potential impacts of construction on the ecological resources at the
North Anna ESP site and discusses terrestrial ecosystems impacts, aquatic ecosystem impacts,
and threatened and endangered species.

4.41 Terrestrial Ecosystem Impacts

The total area of the North Anna ESP site is approximately 81 ha (200 ac) of which
approximately 49 ha (120 ac) have been developed for industrial use. Construction activities
are not expected to have noticeable impacts on ecological resources within the developed
portions of the North Anna ESP site. Construction of Units 3 and 4 would result in the removal
of approximately 32 ha (80 ac) of forested habitat within the site. The North Anna ESP site
does not contain any old growth timber or unique or sensitive plant species or communities.
Therefore, construction activities would not noticeably reduce the local or regional diversity of
plants or plant communities.

There are no important terrestrial animal species or habitats (as previously evaluated by the

NRC [NRC 2002]) on the North Anna ESP site. A few small wetland areas and two intermittent
streams exist on the North Anna ESP site (Dominion 2006a). Dominion has completed a
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wetland delineation that identified 2.7 hectares (6.68 acres) of wetlands within the vicinity of the
ESP site (Dominion 2006c¢). The delineation also identified approximately 1676 m (5500 linear
feet) of streams that cover an area of approximately 0.19 hectares (0.46 acres), and
approximately 1.0 hectares (2.49 acres) of open water within a beaver pond at the western
edge of the ESP area near the end of the unnamed arm of Lake Anna. In a September 2006
letter, ACE verified this delineation (ACE 2006). Neither ACE or the VDEQ can determine the
type of permit(s) required (e.g., CWA Section 404 Permit, Virginia Water Protection Permit, or
NPDES construction site storm water permit) or limitations or requirements, if any, that would be
attached to the permit(s) until a more detailed site design and development plan is available.
Dominion represented that it would avoid watercourses and wetlands to the extent practicable
during construction, and Dominion would be required to comply with any wetland protection or
mitigation measures attached to any permits issued by ACE or the VDEQ (see Appendix J).

To minimize construction-related impacts to wildlife, Dominion represented that it would adhere
to Commonwealth of Virginia permit conditions, which could restrict the timing of certain
construction activities (Dominion 2006a).

In anticipation of construction, topsoil would be removed from the construction site footprint,
stored, rolled, and seeded, if necessary, to minimize erosion. Some disturbed areas may be
graveled, paved, or compacted to prevent erosion. These and other soil preparation activities
would minimize impacts to the aquatic environment from earth-moving activities. For areas that
had been temporarily disturbed during construction, Dominion represented that it would grade
and contour the land, cover it with topsoil, and seed it with native vegetation (Dominion 2006a)
(see Appendix J).

Land clearing associated with construction would be conducted according to Federal and State
regulations, permit conditions, existing procedures, and construction and other established
BMPs (e.g., directed drainage ditches and silt fencing would be employed). Fugitive dust
emissions would be minimized by watering the access roads and construction site as
necessary. Therefore, impacts from dust on terrestrial ecosystems would be minimal.

To minimize construction-related impacts to wildlife, Dominion represented that it would adhere
to State permit conditions that may restrict the timing of certain construction activities
(Dominion 2006a). As the site undergoes clearing and grading, disturbance and loss of
forested habitat would displace mobile animals such as birds and larger mammals. Species
that can adapt to disturbed or developed areas (e.g., raccoon [Procyon lotor], opossum
[Didelphis virginiana], mockingbird [Mimus polyglottus], northern cardinal [Cardinalis cardinalis])
may recolonize portions of the site where suitable habitat remains or is replanted following
construction activities. Species more dependent on forested habitat may be permanently
displaced. Clearing and grading activities may directly result in the loss of some individuals,
particularly less mobile animals such as toads, lizards, turtles, snakes, moles, voles, and mice.

The construction-related impacts of forested habitat loss to local wildlife populations cannot be
quantified because population data for species on and adjacent to the NAPS site are not
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available. However, relatively large tracts of forest to the north, west, and south of the North
Anna ESP site are available to displaced wildlife. The approximately 32 ha (80 ac) of forested
habitat at the ESP site represents a small portion of the available undeveloped land in the site
vicinity; therefore, the impacts of construction-related mortality and temporary displacement of
wildlife are expected to be minimal. In addition, construction activities likely would not reduce
the local or regional diversity of plants or plant communities.

The loggerhead shrike (Lanius ludoviciana), which appears as a threatened species on the
State list, has been observed near the North Anna ESP site, but has not been reported to nest
in the vicinity (Dominion 2006a). Site preparation and construction could result in some habitat
loss for this species, but it usually does not use forested areas, preferring forest edges and
open areas. Several other State-listed species may occasionally pass through the vicinity, but
do not rely on habitat at the North Anna ESP site.

Movement of construction workers, materials, and equipment, and the operation of construction
equipment (e.g., earth-moving equipment, portable generators, pile drivers, pneumatic
equipment, and hand tools) would generate noise. Noise from human activities can affect
wildlife by inducing physiological changes, nest or habitat abandonment, and behavioral
modifications, or it may disrupt communications required for breeding or defense (Larkin 1996).
However, it is not unusual for wildlife to adapt to noise from human activities (Larkin 1996).
Although short-term noise levels from construction activities could be as high as approximately
110 decibels (e.g., impulse noise during pile-driving activities), these noise levels would not
extend far beyond the boundaries of the ESP site. At a distance of 120 m (400 ft) from the
construction site, noise levels would range from approximately 60 to 80 decibels from these
activities. These noise levels are below the 80-to-85-decibel level at which birds and small
mammals are startled or frightened (Golden et al. 1980). Thus, noise from construction
activities would not be likely to disturb wildlife beyond 120 m (400 ft) from the construction site.
Additionally, construction of Units 3 and 4 would occur adjacent to the existing operating Units 1
and 2, where wildlife have presumably become accustomed to typical existing operating facility
noise levels of approximately 50 to 60 decibels at the NAPS security fence (Dominion 2006a).
Therefore, noise-related impacts during construction would be minor.

The use of the closed-cycle, combination wet and dry cooling systems for Unit 3 and the dry
cooling system for Unit 4 introduces additional structures and, therefore, the potential for avian
collisions. Collisions with utility structures are not a biologically significant source of mortality for
thriving populations of birds with good reproductive potential (EPRI 1993). The staff previously
reviewed monitoring data concerning avian collisions at nuclear power plants with large cooling
towers and determined that the overall avian mortality is low (NRC 1996). No avian collisions
with existing structures at the NAPS site have been reported (Dominion 2006a). The number of
construction-related bird collisions with onsite structures is expected to be inconsequential.
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In the ER, Dominion represented that it would implement construction mitigation measures
including instituting construction BMPs for erosion and dust control, noise abatement, proper
equipment maintenance, restricting the timing of activities to minimize impacts to resources
such as breeding birds, and adherence to applicable permit conditions (see Appendix J).
Dominion delineated the wetlands and streams on the ESP site and would adhere to any permit
conditions or mitigation requirements developed by the ACE or VDEQ. The staff reviewed the
potential impacts of constructing Units 3 and 4 on terrestrial ecological resources, including loss
of habitat, loss of wetlands, noise, dust emissions, and avian collisions. Based on NRC’s
independent review, and Dominion’s representation that it would implement mitigation
measures, the staff concludes that the overall impact of construction-related activities on
terrestrial ecological resources would be SMALL, and further mitigation beyond the actions
stated above is not warranted.

4.4.2 Aquatic Ecosystem Impacts

This section discusses the potential impacts to the aquatic ecology in the vicinity of the North
Anna ESP site during construction. The information summarized here is extracted from
summaries prepared for the license renewal of NAPS Units 1 and 2 (NRC 2002) and Dominion’s
ER (Dominion 2006a). The information in these documents was reviewed by NRC staff and
NRC consultants.

Construction of the new cooling water intake structure and channel for Units 3 and 4 would be
the primary source of construction impacts on the aquatic environment in the reservoir.
Construction would involve modifications to an existing partially completed intake structure
constructed in the 1970s for two additional power reactor units that were proposed at the time
the existing NAPS Units 1 and 2 were licensed. Section 3.2.2 provides a description of the
proposed plant cooling water use and structures, including a flow diagram in Figure 3-2.

The cooling water intake structure would be approximately 21 m (70 ft) long and 21 m (70 ft)
wide and would house the trash racks, traveling screens, and intake pumps (Figures 4-1

and 4-2). Dominion expects no major modifications to the shoreline or short intake channel.
The existing cofferdam would be modified (completely removed, partially removed, or tunneled
through) to allow water access from Lake Anna. Any dredged material would be disposed of in
accordance with regulatory requirements and permit conditions.

In anticipation of construction, topsoil would be removed from the construction site footprint,
stored, rolled, and seeded, if necessary, to minimize erosion. Some disturbed areas may be
graveled, paved, or compacted to prevent erosion. These and other soil preparation activities
would minimize impacts to the aquatic environment from earth-moving activities. For areas
that have been temporarily disturbed during construction, Dominion represented that it would
grade and contour the land, cover it with topsoil, and seed it with native vegetation (Dominion
2006a) (see Appendix J).
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Figure 4-1. Layout of Screenwell/Pump Intake for the North Anna ESP Site
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A temporary loss of benthic habitat and the displacement or loss of benthic organisms would be
expected as a result of construction activities (Dominion 2006a). Fish and benthic organisms
inhabiting the intake channel and the lake near the intake channel may temporarily migrate from
the area during cofferdam modification. To minimize the impacts to benthic and fish populations
in Lake Anna, Dominion represented that it would conduct facility construction and
environmental protection activities in accordance with State regulations and permit
requirements (Dominion 2006a) (see Appendix J). Prior to any in-water activities associated
with the construction of the intake structure, Dominion would be required to obtain a Clean
Water Act Section 404 Permit from ACE. The permit could place restrictions on any activities
conducted in Lake Anna during the proposed construction. These restrictions would further
lessen any impact to benthic or aquatic communities.

Dredging could also cause increased turbidity, thus leading to a temporary reduction in primary
productivity caused by reduced light penetration and the smothering of periphyton and aquatic
macrophytes in the intake channel. After construction, primary productivity would be expected
to return to previous levels, and macrophyte recolonization would occur (Dominion 2006a).
Dominion represented that it would install a barrier (e.g., a turbidity curtain or sheet piling), or
some form of protection between the intake bay for Units 3 and 4 and the lake, to reduce the
potential for sediment entrainment through the existing units to the Waste Heat Treatment
Facility (WHTF) (Dominion 2006a) (see Appendix J). This mitigation measure is expected to
reduce the possibility for adversely impacting primary production in the WHTF.

As a matter of practice, VDEQ would likely require that sedimentation and erosion-control BMPs
or effective storm-water management practices or both would be used to maintain water quality
and protect aquatic resources in Lake Anna and the WHTF. After construction is completed,
benthic and aquatic organisms would be expected to repopulate the area. Prior to any
construction activities that could result in discharges from the site that might effect the aquatic
environment, Dominion would be required to obtain a Commonwealth VPDES Construction Site
Stormwater Permit.

Because Dominion may use the existing discharge canal for Units 1 and 2 or the partially
completed canal originally intended for two additional units proposed at the time NAPS Units 1
and 2 were licensed, construction impacts would be minimal.

If dredging were performed to improve access to the water intake for Units 3 and 4, the dredging
could cause heavy metals in sediment from Contrary Creek to be resuspended and potentially
impact aquatic biota. Potential impacts would be considered in the Clean Water Act Section
404 Permit and the Section 401 Certification process.

The staff assessed the potential impacts of construction of Units 3 and 4 on aquatic

ecological resources including modifying the existing partially competed intake structure,
constructing a new intake structure, and modifying the cofferdam. The applicant is expected
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to follow sedimentation and erosion control BMPs and to comply with the VDEQ

stormwater management plan as well as any restrictions or requirements contained in the
ACE Section 404 Permit. No planned construction activities would be expected to impact the
fisheries or any of the biological communities of the North Anna River. Any impacts to the
aquatic resources in Lake Anna in the vicinity of the intake channel would be minor and
temporary.

Dominion stated that the potential for fuel or other fluid spills could exist throughout the
construction phase and that the State agencies would likely require that controls to prevent
contaminants from entering the aquatic system from spills would be handled according to an
approved Spill Prevention Control and Countermeasure Plan (Dominion 2006a).

The cooling towers for Units 3 and 4 could be located near an intermittent stream on the NAPS
site. If so, construction of these towers could result in temporary soil erosion and silt entry into
the stream. Renovation of an existing rail spur or the construction of a new spur also could
occur near the stream. Intermittent streams in this area are not known to provide habitat for any
important fish species.

The staff reviewed the potential impacts of construction of Units 3 and 4 on aquatic ecological
resources including constructing a new intake structure and channel, the construction of a new
discharge structure, or the modification of the existing discharge canal originally designated for
two new units during the licensing of Units 1 and 2. The impacts are expected to be localized
and temporary. Additionally, no planned construction activities would be expected to impact the
fisheries or any of the biological communities of the North Anna River. Based on its
independent review and Dominion’s representation to implement mitigation measures, the staff
concludes that the overall impact of construction-related activities on aquatic ecological
resources would be SMALL, and further mitigation beyond the actions stated above is not
warranted.

4.4.3 Threatened and Endangered Species

As described in Sections 2.7.2 and 2.7.4, no Federally listed threatened or endangered species
are known to occur at or near the North Anna ESP site except the bald eagle (Haliaeetus
leucocephalus), which is occasionally observed perching or foraging on the shore of Lake Anna.
The closest known bald eagle nesting site is located more than 4 km (2.5 mile) from the North
Anna ESP site. In the Commonwealth of Virginia, a 0.25-mile (0.4-km) buffer zone is usually
preserved to limit construction activities (FWS and VDGIF 2000). Dominion follows the bald
eagle nesting guidelines (Dominion 2006c). Site preparation and construction for Units 3 and 4
would have no effect on existing bald eagle nests, and are not likely to alter eagle foraging
behavior on Lake Anna. There are no areas designated as critical habitat for threatened or
endangered species located near the NAPS site.
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Virginia Power has monitored fish populations in Lake Anna and the North Anna River since

the early 1970s to evaluate the response of these populations to the operation of NAPS Units 1

and 2. No Federally listed fish species have been collected in any of these monitoring studies, |
nor have any listed species been observed in creel surveys or occasional special studies
conducted by Virginia Power biologists and affiliated researchers. Lake Anna and the North

Anna River are not in the range of any Federally listed fish species. No listed fish species are |
believed to occur in counties adjacent to Lake Anna or the North Anna River (i.e., Caroline,
Hanover, Louisa, Orange, and Spotsylvania Counties).

According to the Virginia Department of Conservation and Recreation (VDCR) and the Virginia
Department of Game and Inland Fisheries (VDGIF) (Division of Natural Heritage) databases,

two Federally listed mussel species occur in counties that border Lake Anna or the North Anna |
River. Neither of these species has been found in Lake Anna, the North Anna River, or other |
local streams.

The staff reviewed the potential impacts of construction of Units 3 and 4 on threatened and
endangered species. It is unlikely that any aquatic or terrestrial Federally listed threatened or |
endangered species exist on the North Anna ESP site. Based on its independent review, and |
because there are no records of Federally listed species, except for an occasional bald eagle, in
the proposed project area, the staff concludes that the effect of construction on threatened and
endangered species would be SMALL, and mitigation is not warranted.

4.5 Socioeconomic Impacts

This section evaluates the social and economic impacts to the surrounding region as a result of
constructing Units 3 and 4 at the North Anna ESP site. The evaluation assesses impacts of
construction and demands on the surrounding region that could result from the larger workforce.
Construction activities are assumed to last up to 5 years and need up to 5000 workers. The
evaluation also assesses the visual impacts of constructing the new plant structures.

Dominion expects the workforce to be maintained for most of the construction period. This
construction workforce would be in addition to the 850 personnel currently employed at the site |
(Dominion 2006a) and intermittent outage crews. |

4.5.1 Physical Impacts

Construction activities at the North Anna ESP site could cause temporary and localized physical |
impacts including, but not limited to, noise, odor, vehicle exhaust emissions, and fugitive dust.
Dominion does not expect significant vibration and shock impacts during construction because

of the strict restriction or control of such activities onsite (Dominion 2006a). This section
qualitatively addresses those potential impacts that may affect people, buildings, roads, and
recreational facilities (such as Lake Anna).
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4.5.1.1 Workers and the Local Public

The NAPS site is located in an area zoned for industrial use. The site is bounded by light
industrial and commercial zones to the north and west, a recreational area (Lake Anna) to the
east, and residential housing to the south. All construction activities are expected to be located
within the NAPS site boundary (Dominion 2006a). Offsite areas supporting construction
activities (e.g., borrow pits, quarries, disposal sites) are assumed to be permitted and
operational. As such, impacts by those offsite facilities from constructing Units 3 and 4 at NAPS
are considered small incremental impacts associated with their normal operation.

The estimated population within 16 km (10 mi) of the North Anna ESP site is 15,500 people
(Dominion 2006a). The area surrounding the site is predominately rural and is characterized by
farmland and wooded tracts. The exception is the residential development surrounding Lake
Anna. No other significant industrial or commercial facilities exist around the site, and it is the
goal of the Louisa County Board of Supervisors to preserve the rural character of Louisa County
(Louisa County 2001).

People who work or live around the NAPS site could be subjected to noise, fugitive dust, and
gaseous emissions resulting from construction activities. The staff expects that the
construction workforce and the NAPS Unit 1 and 2 workforce would be the most impacted,
followed by individuals working or living immediately adjacent to the site. Least impacted would
be transient populations, such as temporary employees, recreational visitors to Lake Anna, and
tourists passing through the area.

Onsite impacts to construction workers would be mitigated through adequate training and use
of personal protective equipment to minimize the risk of potentially harmful exposures
(Dominion 2006a). Emergency first-aid care and regular health and safety monitoring of
construction personnel could also be undertaken to reduce onsite impacts of construction
activities.

Dominion expects that individuals working onsite or living near the North Anna ESP site would
not experience physical impacts greater than those considered to be an annoyance or a
nuisance. In the event of atypical or noisy construction activities (e.g., pile driving), prior public
announcements or notifications of such activities or both would be provided. In the ER,
Dominion represented that these activities would be performed in compliance with Federal,
State, and local regulations, and the site-specific permit conditions specified in its ER (Dominion
2006a) (see Appendix J).

Fugitive dust and odors could be generated from normal construction activities. Various
mitigation measures, such as paving disturbed areas, using water to suppress dust, and
reducing material-handling activities, as stated in Section 4.4.1 of the ER, could be undertaken
to minimize these impacts. Dominion represented that it would undertake additional mitigation
control measures to address any nuisance issues on a case-by-case basis (Dominion 2006a)
(see Appendix J).
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Dominion stated that noise and exhaust emissions from construction equipment would have no
discernable impact on the local noise level and air quality (Dominion 2006a). All equipment
would be operated in accordance with Federal, State, and local emission requirements
(Dominion 2006a).

In the ER, Dominion identified mitigation measures such as training workers, developing a
fugitive dust plan, and complying with the conditions specified in State and local permits.

Based on NRC'’s independent review and Dominion’s represented that it would undertake
mitigation measures, the staff concludes that the overall physical impacts to workers and the
local population are SMALL, and further mitigation beyond the mitigation actions stated above is
not warranted.

4.5.1.2 Buildings

Construction activities are not expected to impact any offsite structures. The building(s) most
exposed to shock and vibration from pile driving are those located on the NAPS site; however,
Dominion has constructed the onsite buildings to safely withstand shock and vibration impacts
resulting from construction activities (Dominion 2006a).

Because the nearest offsite building is about 910 m (3000 ft) from the North Anna ESP site, the
staff concluded that the overall physical impacts to offsite buildings would be SMALL, and
mitigation is not warranted.

4.5.1.3 Roads

The transportation network in Louisa County and at the ESP site is well developed. In 2001,
most of the roadways within Louisa County were operating at acceptable levels-of-service
(LOS) (see Table 2-14 for relevant definitions of LOS). As shown in Table 2-7, the population in
Louisa County, the county most impacted by the presence of the proposed Units 3 and 4, is
projected to increase from approximately 25,627 to 29,100 or approximately 13.6 percent
between 2000 and 2010 (VEC 2003). It is expected to increase by another 15 percent between
2010 and 2020 (Louisa County 2001) even without the influx of construction workers for Units 3
and 4. While such growth would put pressure on the local road system, it is not expected to
overwhelm the system. An adequate transportation system exists, and a number of
improvements are planned in Louisa County over the next 15 years for primary and secondary
roads to maintain a level of service “C” rating (Louisa County 2001). Many of these
improvements have been delayed because of insufficient funding for new construction (Coffey
and Hatter in Jaksch and Scott 2005).

Dominion stated that no new public roads would be required as a result of construction
activities, nor would public roads be altered (e.g., widened) as a result of construction activities.
Dominion indicated that some minor road repairs and improvements (e.g., patching cracks and
potholes, adding turn lanes, reinforcing soft shoulders) would be necessary to enable
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equipment accessibility and minimize safety risks (Dominion 2006a). Construction site exits
onto public roads would be marked clearly with signs and maintained. Damage to public roads,
markings, or signs caused by construction activities would be repaired to pre-existing conditions
or better by Dominion (Dominion 2006a).

Dominion stated that a new access road on the NAPS site would support construction activities
and would be private and fully contained within the existing NAPS site boundary. The road
would be maintained by Virginia Power personnel as needed (Dominion 2006a). However, the
staff evaluation found that State Route (SR) 700 leading into NAPS from SR 618 to SR 652 is
very narrow and paved (SR 700 has been upgraded from SR 652 to the plant site). It is unlikely
that this road could accept heavy construction traffic and the transportation of construction
materials without substantial upgrading. There could be congestion at shift changes at the
intersection of SR 700 and SR 652, particularly if the construction, operating, and outage
personnel leave and enter the plant site at the same time. In addition, construction at the North
Anna ESP site could increase traffic loads in and around Lake Anna itself. The roads around
Lake Anna are already congested.

In the ER, Dominion represented that it would develop and implement a traffic management
plan to increase the number of construction workers per vehicle by developing methods for
enhancing the use of multi-person vans (see Appendix J). Dominion also represented that it
would attempt to schedule shift changes for operating personnel, outage workers, and
construction workers to reduce the number of vehicles on the road at any given time.

SR 618 through the town of Mineral would need to be evaluated with respect to potential
construction at the NAPS site. Also, the existing rail spur into the site could be employed to
bring in heavier equipment and construction materials, thereby reducing some of the burden on
the local roads. The rail spur may require upgrading to accommodate the heavier loads.

Dominion stated that no public roads would need to be altered because of construction of new
facilities; however, local officials believe this would need to be evaluated prior to the start of
construction. Based on the Dominion’s representation that it would develop and implement a
traffic management plan, and its independent review, the staff concludes that the overall
physical impacts to local roadways would be temporary and SMALL, and additional mitigation
beyond the actions stated above is not warranted.

4.5.1.4 Aesthetics

Created in 1971, Lake Anna is the main source of cooling water for NAPS Units 1 and 2.
Significant residential development has occurred around the lake with many permanent
year-round and part-time residences being built. The lake is a major economic development
resource for Louisa and Spotsylvania counties and, to a lesser extent, Orange County. The
lake has public access and its use by the public includes recreational boating, fishing, camping,
and picnicking. Virginia Power and Old Dominion Electric Cooperative own, and Virginia Power
controls, the land that forms Lake Anna, both above and beneath the water surface, up to the
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expected high-water marks. The aquatic resources of Lake Anna are managed cooperatively
by Virginia Power and State natural resource agencies, including the VDGIF and VDCR.

From a visual perspective, the closed-cycle, combination wet and dry cooling system for Unit 3
and the dry cooling system for Unit 4 are expected to be approximately 46 m (150 ft) tall, which
is less than the 71 m (234 ft) PPE height value for the containment building. As these
structures reach completion, they likely will be visible above the treeline by offsite viewers. The
current North Anna structures are already visible from Lake Anna and from other selected
locations; it is not expected that the visual impact would be appreciably different than the
current visible structures in those locations. Recreational users of Lake Anna would be able to
observe construction activities occurring on the NAPS site; however, such activities would take
place on a site zoned “industrial” and already containing NAPS Units 1 and 2.

Because visual impacts of construction, such as water turbidity from localized dredging and
fugitive dust, would be temporary and would be controlled pursuant to State regulations and
Dominion’s representation that it would develop and implement a dust control plan (see Section
4.2.1), and the points from which they could be observed from the lake would be limited, the
staff concludes that the visual impacts of construction on Lake Anna and the surrounding area
would be SMALL, and further mitigation is not warranted.

4.5.2 Demography

The population in the region within 80 km (50 mi) of the ESP site is projected to grow at an
average annual rate of 1.75 percent between 2000 and 2020 (i.e., from 1,538,156 in 2000 to
2,160,921 in 2020), as shown in Table 2-5. The economy in the region is considered strong
and growing.

In the ER, Dominion stated that 80 percent of the peak 5000-person construction workforce for
Units 3 and 4 would come from within the region and commute to the NAPS site. The remaining
1000 workers could commute from outside the region to the site or move into the region. Thus,
increases in population directly attributable to the construction workforce for Units 3 and 4 would
be minimal.

Some new jobs may result from the multiplier effect® attributable to the construction workforce.
But these increases, when compared to the total population base in the region, would be
minimal as well.

(a) The multiplier effect describes the situation in which each dollar spent on goods and services by a
construction worker becomes income to the recipient who saves some but spends the rest on
consumption. This spending becomes income to someone else, who in turn saves part and spends
the rest. The number of times the final increase in consumption exceeds the initial dollar spent is
called the “multiplier.”

December 2006 4-19 NUREG-1811, Volume |



Construction Impacts at the Proposed Site

Should a larger than expected number of construction workers decide to relocate to Louisa or
Orange Counties, there could be a noticeable, but not excessive, increase in population. Based
on 2000 census data, a 1000-person increase caused by the relocation of construction workers
would only represent a 3.9 percent increase in total population (in either county). Any multiplier
effects resulting from construction worker expenditures would most likely mean that residents of
the two counties could obtain new or higher paying jobs as a result of the increased economic
activity.

Based on its representation that (1) most construction workers would be expected to come from
within the region and (2) the number of construction workers who might relocate to the region
would be a small percentage of the larger population base, the staff concludes that the impacts
of construction on increases in population within the region would be SMALL, and mitigation is
not warranted.

4.5.3 Community Characteristics

This section evaluates the social and economic impacts to the surrounding region as a result of
constructing Units 3 and 4 at the North Anna ESP site. The evaluation assesses impacts of
construction and demands placed by the larger workforce on the surrounding region.
Construction activities are assumed to last up to 5 years and employ up to 5000 workers.
Dominion expects this size workforce to be maintained for most of the construction period
(Dominion 2006a). This construction workforce would be in addition to the 850 personnel
currently employed at the site (Dominion 2006a).

4.5.3.1 Economy

The impacts of construction of Units 3 and 4 on the local and regional economy are dependent
on the region’s current and projected economy and population. The impacts on the economy of
constructing Units 3 and 4 would generally be positive within the region. The degree of this
beneficial impact would vary throughout the region, with Louisa County receiving the greater
benefit.

Some insight can be obtained on the projected economy and population by consulting county
comprehensive plans and data from the U.S. Census Bureau. The North Anna ESP, if granted,
could be in effect for up to 20 years after approval. Safety-related construction activities would
be authorized by a CP or a COL. Before a CP or COL is issued, limited construction activities
and site preparation activities authorized under the site redress plan could start at any time.
Therefore, the positive economic benefits of construction could begin before the start of major
construction activities. The economic impacts, given the 20-year time horizon, are qualitatively
discussed.
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Dominion projects that up to 5000 workers would be needed to construct Units 3 and 4. The
employment of this large workforce for an extended period of time would have economic and
social impacts on the surrounding region. Louisa County would be impacted the greatest. The
impacts on Orange County are expected to be less, and the impacts become more diffuse as a
result of interacting with the larger economic base of the surrounding counties and the City of
Richmond. Impacts would affect transportation, taxes, aesthetics and recreation, housing,
public services, and education, all of which are discussed separately below. The magnitude of
the impacts depends on the percentage of the workforce that would come from within the 80-km
(50-mi) region around the NAPS site and, thus, would commute to the site. In addition, the
magnitude depends on the percentage of the workforce that might relocate to the area and
whether workers relocate to Louisa and Orange Counties or Henrico County and the City of
Richmond.

The staff assumed that about 1000 new workers would move into the region for construction
and more jobs would be created in the region because of the multiplier effect of direct
employment as a result of the expenditures of the construction workforce and Dominion in the
region for products and services.

Another consideration is whether there would be a sufficient number of construction workers to
supply the estimated 5000-person workforce and whether the available workers would have the
requisite skills, especially in light of a tight labor market as evidenced by the very low
unemployment rates in the area (see Tables 2-9 and 2-11). In its ER (Dominion 2006a),
Dominion refers to a labor study that showed there would be sufficient construction labor from
the greater Richmond area to meet its demands.

Relying on information obtained from the interviews conducted during the December 2003 site
visit, the staff confirmed that a sufficient number of construction workers would be available to
meet the expected demand (Jaksch and Scott 2005). Many construction workers commute
from the Fredericksburg area to jobs in Northern Virginia and Washington, D.C.; for example, for
the Fredericksburg region, it is estimated that out of a workforce of 122,000, 48,300 workers
(almost 40 percent) commute from the Fredericksburg region to their jobs (Fredericksburg
2003). Also, if workers were given the opportunity to reduce or eliminate their commute by
working closer to home, they would be expected to do so. As a result, the staff concludes that
there would be few impediments to recruiting the requisite construction workforce (from the local
labor pool and with regional imports) to support the construction of Units 3 and 4 at the North
Anna ESP site.

The staff reviewed the impacts of construction of the proposed Units 3 and 4 on the economy of
the region and concludes that the magnitude of the economic impacts would be diffused in the
larger economic bases of Henrico and Spotsylvania Counties and the City of Richmond. The
economic impacts would be more noticeable for the smaller economic bases of Orange and
Louisa Counties. Based on the positive aspects of the proposed construction on the regional
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economies and the workforce availability, the staff concludes that the impacts on the economy
are mostly positive. In terms of representing adverse effects, the staff concludes that the impact
would be SMALL BENEFICIAL to up to MODERATE BENEFICIAL for Louisa and Orange
Counties, and mitigation is not warranted.

4.5.3.2 Transportation

Current transportation patterns, existing road traffic congestion, and planned road upgrades in
the region were examined in Section 2.8.2.2 of this EIS. This section summarizes the potential
impacts of construction on the transportation system as a whole.

The main impacts to the transportation system resulting from construction of Units 3 and 4
would be on the roads leading to and from the NAPS site. Several impacts could occur. First,
there could be the potential congestion on some of the major Federal highways and SRs
leading to the NAPS site. Second, there could be the crowding and congestion at the entrance
to NAPS during shift changes. SR 700 between SR 652 and NAPS has been upgraded to
accommodate heavier vehicles, thus reducing the potential damage to roads from heavy haul
traffic (Jaksch and Scott 2005) This impact could be alleviated by using the existing rail spur to
bring in supplies and construction equipment. The rail spur itself may need to be upgraded to
accommodate the increased traffic and weight of some of the material being hauled. However,
the transport of heavy construction equipment into the site is expected to be an occasional-to-
rare occurrence.

Depending on the routes used, a peak workforce of 5000 construction workers commuting to
and from the NAPS site could potentially impact other parts of the transportation system. Not all
5000 workers would commute to the site at the same time, and their arrival and departure times
would most likely be spread throughout the 24-hour period in two shifts.

SR 700 (LOS B) (see Table 2-14 for relevant definitions of LOS) is the only road that leads
directly to the North Anna ESP site, and the traffic east of the intersection on SR 652 is normally
related to activities at NAPS. This would also be the case during the construction of Units 3
and 4. Construction worker access to the ESP site would be via an access road that Dominion
would build on the north side of SR 700 on Virginia Power property. This new access road
would intersect with SR 700 several hundred yards west of the access road to the existing units
(Dominion 2006a). Dominion indicated that the potential for congestion exists at SRs 700 and
652 if construction and plant shift changes are not managed. To mitigate this potential problem,
Dominion represented that it would develop, in cooperation with the Virginia Department of
Transportation, and implement a traffic management plan as a construction mitigation measure
(see Appendix J). However, this action may not fully alleviate the congestion. Beginning at the
intersection of SR 700 and SR 652, the increased construction traffic would begin to disperse
onto local roads; however, congestion could develop at the intersection of SRs 700 and 652
during construction shift changes even if the shift changes for construction and operation are
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staggered (Dominion 2006a). Both SRs 700 and 618 into Mineral are of concern to Louisa
County officials in light of the additional vehicular traffic placed on the roads as a result of
construction (Williams and Buckler, and Coffey in Jaksch and Scott 2005).

Accounting for the current permanent workforce of 850 employees, the planned outages that
double the workforce (at least four outages would occur during the construction of Units 3 and 4
with workers divided over three shifts), and 5000 construction workers working two 10-hour
shifts per day would place a total of approximately 3900 vehicles per day on the roads
(Dominion 2006a). This represents a major increase in traffic at the intersection of SRs 700 and
652, which historically has been able to handle a peak of around 2000 workers without creating
a major traffic problem on the local roads (Dominion 2006a). The potential cumulative increase
in the number of vehicles during a combined outage, construction, and permanent workforce
egress and ingress into the site would require the traffic management plan and other
improvements to mitigate impacts.

In its ER, Dominion identified several mitigating measures that could be undertaken to partially
mitigate congestion at the intersection of SRs 700 and 652 and on the local road systems,
particularly SR 700 between US 522 and SR 652, which is a paved country lane

(Dominion 2006a). These mitigating actions include:

» Develop a traffic management plan for the local road system prior to construction startup
to alleviate congestion at the intersection of SRs 700 and 652.

» Encourage the use of car and van pooling to reduce the number of vehicles on the roads
leading to the plant.

» Schedule shift changes for all employees so arrivals and departures are staggered over
a 24-hour period. Dominion states it plans to do this, but recognizes the need to hand
off work from the outgoing to the incoming shift workers may complicate this scheduling
effort for construction and when an outage occurs.

» Upgrade the intersection of SRs 700 and 652 by installing turn lanes and traffic lights at
the intersection.

Another alternative would be for the Virginia Department of Transportation to widen SR 700 at
U.S. 522 near the town of Mineral. As previously mentioned, SR 700 is paved, but is not
designed to handle large amounts of vehicular traffic or the transport of heavy loads.

The Lake Anna Advisory Committee, a three-county planning group composed of
representatives from Louisa, Orange, and Spotsylvania Counties, already recommended that
planners in each of the three counties upgrade their local roads around Lake Anna (Lake Anna
Special Area Plan Committee 2000). The recommended upgrades would provide a
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circumferential roadway system around the lake with lanes for towed boats and bicycles.
Should the upgrades occur, they would alleviate congestion on local roads, such as SR 608 and
U.S. 522, caused by the influx of construction workers. Many of the roads around the upper
end of Lake Anna have not been upgraded since the 1970s. Transportation choke points in the
area now are SRs 700 and 652 at the NAPS site entrance and SR 208 to Fredericksburg.

Currently, in Orange County, the transportation system is adequate; however, with new
development, the system would become constrained.

Spotsylvania County contemplates planning to widen SR 606 west of 1-95 to four lanes and has
included this project in its comprehensive plan (Spotsylvania County 2002), but there are no
active plans to do so. This project, if completed, should reduce the additional impacts of a large
number of construction workers commuting on SR 606 to the NAPS site. SR 208 currently is
being widened to just north of the historic Courthouse District. Although much of the right-of-
way has been purchased, extending this construction south to SR 606 has been delayed.
When completed, this new road would bypass the Courthouse District with a through road
(Vogel and Goss 2005 in Jaksch and Scott 2005). SR 208 south is a two-lane road with a
bridge over Lake Anna west of the North Anna ESP site. Spotsylvania County eventually plans
to upgrade the smaller two-lane roads around Lake Anna by widening them and including
shoulders (Dominion 2006a). In Louisa County, SR 700 from SR 652 to NAPS and parts of SR
652 have been upgraded and can accommodate heavy construction traffic. Part of SR 208
south of Louisa is undergoing improvement, but there are no other active plans to improve the
other roads near the North Anna ESP site, either immediately or in the near future, because
most of the local roads currently carry comparatively light traffic and highway funds are limited
(Coffey and Hatter in Jaksch and Scott 2005).

In Hanover County, U.S. 33 currently carries modest volumes of traffic and needs to be widened
(Hanover County 2003). A schedule for widening U.S. 33 has not been established because
the source of funding has not been identified. If U.S. 33 is not widened before the start of
construction of Units 3 and 4, construction workers commuting from the City of Richmond would
cause increased congestion (Dominion 2006a). The magnitude of the congestion impacts
would depend, to some extent, on the shift schedule for the construction of Units 3 and 4,
relative to the normal commuting schedule of other road users (Dominion 2006a).

The most likely commuting routes taken by the construction workers from Richmond would be
U.S. 33 through Hanover County or |-64 through northwest Henrico County and along the
southern boundary of Louisa County. 1-64 west from Richmond has a LOS no worse than B
(Dominion 2006a). Dominion represented that commuting construction workers from the
greater Richmond area using SR 208 or U.S. 522 would not cause congestion problems
(Dominion 2006a). While these are well-maintained, lightly traveled, two-lane roads at present,
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adding up to 3900 vehicles per day could result in congestion. These impacts could be |
mitigated by staggering the shift changes, encouraging car pooling, etc., or by upgrading the
roads in the future.

Construction workers traveling south on [-95 from Spotsylvania County or points further north
toward Washington, D.C., would most likely take SR 606 west or the U.S. 1 exit (exit 126) to |
Route 208, and then south on SR 208 (Courthouse Road) to reach the NAPS site |
(Dominion 2006a). The SR 606/Interstate 95 interchange is already congested, generally at

LOS D or worse. 1-95 is not the most direct route to the NAPS site from Richmond; therefore,

1-95 north from Richmond through Hanover County would not be as adversely impacted by
construction workers commuting from the greater Richmond area. The capacity of I-95 is

generally adequate to serve current and projected needs; however, there are periods of

extreme congestion during morning and afternoon weekday hours and during peak weekend

travel times (Hanover County 2003). There are active plans to upgrade Route 208 with a |
bypass of the Spotsylvania Courthouse area (construction to be bid in 2007). |

In conclusion, traffic congestion would be a problem if the road systems are not updated or
properly maintained. Ongoing growth in the area and recreation at Lake Anna is currently
putting pressure on the roads around Lake Anna. Increased congestion could impact the
recreational use of Lake Anna with consequential economic impacts to the area. Adding a
construction workforce to an existing permanent workforce, plus workers associated with
planned outages, would further exacerbate traffic congestion unless mitigation measures, as
described above, are undertaken. Even then, these mitigation measures may not fully alleviate
the congestion, especially on SR 700 leading to the NAPS site and at the intersection of SRs
700 and 652.

Based on its independent review and Dominion’s representation that it would develop and |
implement a traffic management plan, the staff concludes that if the planned upgrades and |
improvements to the road systems in the region are implemented, then the temporary impacts

of construction on transportation in the region would be SMALL to MODERATE, and further
mitigation beyond the actions stated above is not warranted.

4.5.3.3 Taxes
The type of reactor selected would impact the size of the required workforce and, thus, the
amount of taxes paid. Because reactor selection would only occur if Dominion decides to

proceed with a CP or a COL, only a qualitative assessment of the impacts to the surrounding
area and region can be provided at this time.
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Tax revenues from several types of taxes would be generated by the construction of Units 3
and 4 and its workforce: income taxes on wages and salaries paid and corporate profits, sales
and use taxes on purchases, and property taxes on the physical facility itself. Each of these tax
types is briefly discussed below.

Income Taxes

Virginia has a personal income tax with a 5.75 percent top marginal rate for taxable income
exceeding $17,000. It also has a corporate income tax, which is 6 percent of corporate taxable
income. Both the corporate and personal tax return is based on the Federal return, so
generally, income that is taxable at the Federal level is also taxed by Virginia Department of
Taxation (VTAX) (2003). Therefore, construction workers and employees of Dominion would
pay taxes on their wages and salaries to Virginia, if their residence is in Virginia, as would
corporations based in or doing business in Virginia. While the exact amount of tax payable to
Virginia is not known, the absolute amount could be substantial over a 5-year construction
period, but small when considered in relation to total amount of income taxes Virginia would
collect over that period.

Sales and Use Taxes

Virginia has two types of sales and use taxes. A 4 percent tax is levied on selected food items
with 3 percent of the revenue paid to the Commonwealth and 1 percent to the local jurisdiction
where it is collected (VTAX 2000). In addition, a 4.5 percent sales tax is levied on other goods
and services sold, with the Commonwealth receiving 3.5 percent of the revenue and the local
jurisdictions receiving 1 percent (VTAX 1987). The current combined sales and use tax rate for
Louisa County is 4.5 percent: 3.5 percent of the revenue is paid to the Commonwealth and

1 percent to the local jurisdiction where it is collected (Dominion 2006a).

Virginia and the counties surrounding the North Anna ESP site would experience an increase in
the amount of sales and use taxes collected from construction materials and supplies
purchased for the project. Additional sales and use taxes would be generated by retail
expenditures of construction workers.

Dominion estimates that about half of the day-to-day expenditures during construction would
occur in the region (Dominion 2006a). At this point it is difficult to assess which counties and
local jurisdictions would be most affected by the expenditures and resultant sales and use taxes
collected. But, as with income taxes, the total amount of sales and use taxes collected, while
large, would be small when compared to the total amount of taxes collected by the
Commonwealth and local governments. The exception might be Louisa County where a larger
percentage of expenditures that generate sales and use taxes could be expected to take place.
In sum, the taxes collected would benefit the Commonwealth and local jurisdictions.
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Because the absolute amount of sales and use taxes paid to the Commonwealth and to local
entities would be small when compared to the total amount of sales and use taxes collected, the
staff concludes that the overall impacts of construction on sales and use taxes collected would
be small and beneficial. In the case of Louisa County, the impacts might be moderate and
beneficial because of the preponderance of construction activities in the county.

Property Taxes

Louisa County would benefit from additional property tax revenue associated with the
construction of Units 3 and 4. The first source of revenue would be the tangible personal
property taxes paid by contractors during construction of the additional units. This tax is based
on the value of property owned by the contractors that acquire taxable status in Louisa County
during the construction period. Currently, the county calculates the assessed value of the
property at 10 percent of the original cost, which is then taxed at the rate of $1.90 per $100 of
value (Dominion 2006a).

The second source of revenue would be from the real property taxes levied for the incremental
increase in value to the entire site from the additional units. While under construction, the tax
would be levied only on the value of the tangible personal property to become part of the
additional units. Currently, the Virginia State Corporation Commission is responsible for the
valuation of the property both during construction and following completion of the additional
units. The current tax rate for this property is $0.67 per $100 of value (Dominion 2006a).

Louisa County is expected to be the primary beneficiary of the property taxes paid by Dominion
during the construction period. For the period 1995 to 2003, property taxes paid by Dominion
for NAPS averaged about 46 percent of the total property revenue of Louisa County, and
approximately 22.5 percent of the county’s total annual budget (see Section 2.8.2.3 for a more
detailed discussion).

The staff considers the overall impacts from real and personal property taxes resulting from
construction of Units 3 and 4 to be moderate and beneficial for Louisa County. Construction
would take place at the North Anna ESP site, which is in Louisa County. Louisa County
receives the preponderance of property tax revenue collected on the existing NAPS Units 1
and 2, which represents a significant portion of the total property tax revenues collected by the
county. This would be expected to continue with the construction of Units 3 and 4.

Summary of Impacts on Taxes
The staff reviewed the income taxes generated on wages and salaries of Units 3 and 4
construction workers and Dominion corporate profits as well as sales and use taxes, most of

which represent beneficial sources of income for the Commonwealth and some of which would
benefit the counties in the region. Property tax paid by contractors and by Dominion would
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directly benefit Louisa County. The overall impacts from real and personal property taxes, on
the region would be SMALL BENEFICIAL to MODERATE BENEFICIAL for Louisa County, and
mitigation is not warranted.

4.5.3.4 Recreation

As discussed previously under physical impacts, construction at the North Anna ESP site would
have limited visual impacts on users of Lake Anna or from points outside the site boundaries.
Water-quality impacts of construction of a new water intake structure would be subject to
applicable Federal and State regulations, and any noticeable effects would be transitory.
Impacts on recreational users of Lake Anna as a result of these activities would be minimal.

Congestion on roads around Lake Anna could be exacerbated with the addition of the
construction workforce, and recreational use of Lake Anna would increase as a result of
expected increased use by the construction workforce, potentially causing temporary
overcrowding. The increased congestion on the roads and use of the lake could lessen the
recreational experience of current users of the lake and could discourage some recreational
users of the lake, particularly those users visiting from outside the region such as Northern
Virginia. Reduction in the number of visitors from outside the area would most likely reduce
recreational spending on items such as gas for boats, food, and lodging, resulting in negative
economic impacts to local merchants around the lake.

Based on the expectation that the mitigative measures discussed earlier (e.g., traffic
management, road improvements, and best construction management practices to minimize
water quality impacts) are implemented, the staff concludes that the impacts of construction on
the recreational use of Lake Anna would be SMALL to MODERATE, and further mitigation is not
warranted.

4.5.3.5 Housing

Impacts on housing from the construction workforce are dependent on how many workers come
from within the region (80 km [50 mi]) and, therefore, already have housing, and how many
workers might need to relocate to the area and would require housing. Dominion states in its
ER that the majority of the construction workforce would come from within the region
(Dominion 2006a). Interviews with local county and economic development officials and data
from the U.S. Bureau of Economic Analysis support this assumption. In 2000, there were
473,033 full- and part-time workers in Henrico, Louisa, Orange and Spotsylvania Counties and
the City of Richmond, or 10.7 percent of the Virginia workforce (see Table 2-11). Of the total,
27,242 workers were employed in construction across the four counties and the City of
Richmond (see Table 2-13). This number does not include construction workers who may
commute to jobs outside the area of their residence.
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Dominion estimates it would need a construction workforce of up to 5000 over a 5-year period
to construct Units 3 and 4 (Dominion 2006a). If the entire workforce is derived from within the
80-km (50-mi) radius, there would be no or little impact on housing. However, Dominion’s prior
experience on projects of similar size indicates that up to 20 percent of the workforce would
come from beyond the 80-km (50-mi) radius (Dominion 2006a). It is not unusual for
construction workers to drive 80 km (50 mi) or more from their place of residence to a job site.
Even if 1000 or more workers came from outside the region, all 1000 would not necessarily
require housing within the region.

Nevertheless, if current trends hold into the future, it appears that adequate rental housing is
available within the 80-km (50-mi) radius of NAPS, particularly in Henrico County and the City of
Richmond (see Tables 2-18 and 2-19) and to a lesser extent Spotsylvania County, assuming
that approximately 1000 workers would come from outside the region, may need housing in the
region, and would be willing to live in Henrico or Spotsylvania Counties or the City of Richmond
and commute to the NAPS site. However, if these assumptions are not fully realized, housing
availability could be impacted, particularly in Orange and Louisa Counties where there is a
shortage of rental housing (see Table 2-19). If too many workers attempt to move into these
two counties, there would likely be an increase in rental fees. The staff concludes that impacts
to Orange and Louisa Counties could be moderate if significantly more workers than expected
locate to these counties where a shortage of rental housing currently exists. The building of a
significant number of new rental units in anticipation of construction activities at the North Anna
ESP site is not expected because of the short duration of construction. If rents increase, some
low-income populations could find it more difficult to secure rental housing.

Such upward pressures on rental fees is less likely to occur in a larger metropolitan area where
there is a greater supply of rental housing. In addition, if a number of construction workers were
to utilize modular or mobile trailer units during their period of employment, they would likely
compete with recreational users of Lake Anna for spaces at existing recreational vehicle/trailer
parks, resulting in upward pressure on the prices or rents charged for such spaces.

Increased demand for recreational vehicle/trailer spaces could lead to an increase in the
number of spaces being made available. During the construction of NAPS Units 1 and 2,
temporary recreational vehicle parks were established in Louisa to accommodate some of the
workers. Discussions with Louisa County officials indicated that they would consider
establishing such temporary recreational vehicle parks again, if needed (Lintecum and Williams
and Buckler in Jaksch and Scott 2005). The availability of adequate water and sewer services
would have to be addressed (discussed in the next section).

Because of the overall availability of housing in Henrico and Spotsylvania Counties and the City
of Richmond and assuming that the housing pattern follows past experience, the staff concludes
that the overall impacts of construction on housing in these areas would be SMALL, and
mitigation is not warranted.
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The staff further concludes that housing impacts to Orange and Louisa Counties could be
MODERATE if significantly more workers than expected move to these counties where a
shortage of rental housing currently exists. Increased housing construction to meet this
potential need is not likely because of the short duration of construction of Units 3 and 4 would
take place.

4.5.3.6 Public Services
Water Supply and Waste Treatment Facilities

Even without the construction of Units 3 and 4 at the North Anna ESP site, the water and sewer
infrastructure is now a concern in Louisa County, particularly around the 1-64 corridor, in the
vicinity of Gum Springs because of current growth and demand. The county is considering a
separate system for this area. Water supply reservoirs are also a concern because a recent
drought has exacerbated a shortage in the availability of water supplies. An influx of
construction workers to the county could further exacerbate the current situation. According to
the Director of Planning and Community Development and the Director of Planning and Zoning,
there are currently no growth restrictions in Louisa County (Williams and Buckler in Jaksch and
Scott 2005).

There were some water supply problems in Orange County during the recent drought. Also, in
the Gordonsville to town of Orange corridor, water and sewer services are near or at capacity;
therefore, any new population growth would require upgrades of both systems. Moreover, the
water and sewer systems at the eastern end of the county, where many current NAPS
employees live, are close to capacity. In the event of an influx of construction workers to the
eastern end of the county, shipping water from the west end of the county to the east end would
be a possible, albeit expensive, solution. Currently, there are no growth restrictions in Orange
County (Livengood and Kendall in Jaksch and Scott 2005).

In its ER, Dominion stated that there are no public water or sewer systems in the vicinity of the
North Anna ESP site except those of incorporated towns, where it is unlikely that new
recreational vehicle/trailer courts would be allowed (Dominion 2006a). This would require
extending services from the incorporated areas to such facilities or locating them closer to
Henrico County and the City of Richmond, where public water and sewer systems are available.

As previously discussed, Dominion expected that 80 percent, or approximately 4000, of the
construction workers to live within an 80-km (50-mi) radius of the NAPS site, with the remaining
1000 workers commuting from outside the area or moving into the area. Given the shortage of
rental units in Orange and Louisa Counties, Dominion expected that most of those workers
moving into the region would locate in the larger population centers of Henrico and Spotsylvania
Counties and the City of Richmond. Existing or planned expansions to the infrastructure would

NUREG-1811, Volume | 4-30 December 2006



Construction Impacts at the Proposed Site

mitigate the impacts to Orange and Louisa Counties. However, during an interview on
December 8, 2003, officials in Orange and Louisa Counties expressed the view that the existing
water supply and sewer infrastructure are nearly at capacity (Jaksch and Scott 2005).

Because of the overall availability of water supply and treatment facilities in Henrico and
Spotsylvania Counties and the City of Richmond, the staff concludes that the overall impacts of
construction on water supply and waste treatment facilities for these areas would be small.
These governments have either added capacity to the infrastructure recently, or are planning
additional upgrades or expansion or both. The staff further concludes that the impacts to
Orange and Louisa Counties could be moderate if significantly more workers than expected
locate in these counties where there is little available capacity in both water supply and waste
treatment facilities.

Police, Fire, and Medical Facilities

In Orange County, there are two outpatient clinics but no hospitals. The fire departments are
made up of volunteers, and rescue services are composed of both volunteer and paid
employees. In the future, as new facilities are established, the county is considering hiring
full-time paid staff. An increase in the number of construction workers locating to the county
could put pressure on the police, fire, and medical infrastructure (Kube in Jaksch and

Scott 2005).

There is no hospital in the town of Louisa or in Louisa County. In Louisa County, general fire,
police, and rescue services are considered adequate to meet current needs. Louisa County
staff periodically evaluate the adequacy of services based on growth and would include growth
as a result of the construction of Units 3 and 4. It is possible that such growth would require
expansion of the police department and the fire department (currently a volunteer service) in the
town of Louisa. The fire department may have to transition to a fully paid, full-time status
(Hayfield in Jaksch and Scott 2005).

A population increase caused by the construction workforce working at the North Anna ESP
site, with some workers potentially relocating to Louisa and Orange Counties, would require
some upgrades to existing services in these counties. In part, these needs are expected to be
offset to some degree because of the additional tax dollars available from additional taxpayers
and economic activity (Lingo, Kube, Melton, Candeto, Williams and Buckler, Gibson, and
Hayfield in Jaksch and Scott 2005).

In the larger metropolitan areas of the City of Richmond and in Henrico and Spotsylvania

Counties, police, fire, and medical facilities would not be significantly affected by any new
construction workers relocating to the area.
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Social Services

This section focuses on the potential impacts of construction on the social and related services
provided to disadvantaged segments of the population in Louisa and Orange Counties, and is
distinguished from issues surrounding environmental justice (discussed in Section 4.7).

Generally, construction of Units 3 and 4 at NAPS is viewed as economically beneficial to the
disadvantaged population segments served by the Department of Social Services for Louisa
and Orange Counties. Construction of the new units may enable the disadvantaged population
to improve their social and economic position by taking better-paid construction and
non-construction jobs, potentially lessening the demand for social services by this segment of
the population. At a minimum, the expenditures of the construction workforce in the counties for
goods and services would have a positive effect on the number of jobs that could be filled by the
disadvantaged population (Lingo, Oswell and McLaughlin in Jaksch and Scott 2005).

There may be an initial increase in demand for social services by construction and other
workers moving to the area until they establish employment, but this is considered manageable
(Oswell and McLaughlin in Jaksch and Scott 2005).

Summary of Public Services

Based on the current availability of services and additional taxes that would affect the financial
demand for additional services, the staff concludes that the impact on the demand for public
and related services as a result of construction would be SMALL, and mitigation is not
warranted.

4.5.3.7 Education

Orange County is currently in the process of expanding its school infrastructure and, as a result,
could accommodate modest growth increases in student population. Growth is taking place in
the eastern end of the county closer to the NAPS site and Lake Anna. One middle school is
located in the eastern end of the county and, if growth continues in this area, a new elementary
school would be needed. Construction of the two proposed units at the NAPS site would
require additional investment in the public school system, particularly given the ongoing growth
in the eastern end of the county. At issue is how to accommodate any increased enroliment
resulting from construction laborers locating to the county — whether through permanent
construction or the use of modular trailer units (Baker in Jaksch and Scott 2005).

In an interview on December 10, 2003, the Superintendent for Louisa County schools indicated
that the county schools are currently overcrowded, with enrollment growing at 2 percent a year
(Melton in Jaksch and Scott 2005). Tax rates in the county have not been increased in 6 years;
therefore, while the schools are being maintained, there has been no new construction to
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accommodate the increased enrollment. Growth is occurring in the county as a result of its
lower taxes as compared to the surrounding counties (Louisa County has the NAPS facility in its
tax base [see Table 2-15]). Increases in student population resulting from construction workers
and their families relocating to the county would most likely be handled with modular units.
Louisa County purchased property to build a new elementary school in 2004, and construction
is scheduled to begin in 2007 (Lintecum in Jaksch and Scott 2005). Property has also been
purchased for a new middle school.

It is expected that a maximum of 1000 workers would establish new residences within an 80-km
(50-mi) radius of the NAPS site and that most of these would locate in the larger population
centers because of the existing shortage of available housing in Louisa and Orange Counties.
Given that the workers would be scattered throughout the metropolitan region of Henrico and
Spotsylvania Counties and the City of Richmond, the effects of increased enroliment of students
as a result of their relocation on school infrastructure in those areas is expected to be minimal.

Housing is more widely available in Henrico and Spotsylvania Counties and the City of
Richmond than the other counties in the vicinity of the North Anna ESP site. Most construction
workers are expected to already be located in these areas, and the majority of new construction
workers from outside the region would most likely to locate to these areas as well. Under these
assumptions, the staff concludes that the impacts of construction on school infrastructure are
considered small in Orange County, which has expanded its school infrastructure and currently
has excess capacity. The schools in Louisa County currently are overcrowded. Property has
been purchased for a new elementary school, with construction to begin in 2007. The county is
planning to build new schools, which will alleviate the current crowded conditions. However, if
the numbers of construction workers locating in Louisa County is significantly greater than
suggested by previous trends, the new capacity would not be sufficient to provide services, and
the impact could rise to MODERATE.

Based on the overall availability of educational facilities in Henrico, Spotsylvania, Orange, and
Louisa Counties and the City of Richmond and assuming that the housing pattern follows past
experience, the staff concludes that the impacts of construction on educational resources would
be SMALL to MODERATE, and mitigation is not warranted.

4.6 Historic and Cultural Resources

The National Historic Preservation Act (NHPA) requires Federal agencies to take into account
the potential effects of their undertakings on historic properties. The review process mandated
by Section 106 of the NHPA is outlined in regulations promulgated by the Advisory Council on
Historic Preservation and codified in 36 CFR Part 800. Evaluating the suitability of a potential
ESP site within the existing NAPS site for construction, operation, and decommissioning of new
power units is an undertaking that could possibly affect either known or potential historic
properties that may be located at the North Anna ESP site. Therefore, in accordance with the
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provisions of NHPA, NRC is required to make a reasonable effort to identify historic properties
in the area of potential effects. If no historic properties are present or affected, NRC is required
to notify the State Historic Preservation Officer of this finding before proceeding. Ifitis
determined that historic properties are present, NRC is required to assess and resolve possible
adverse effects of the undertaking.

In the case of the North Anna ESP site, Dominion has indicated that construction of additional
units would involve land disturbance within a designated ESP plant construction area (currently
a mostly disturbed area), the ESP cooling tower area, and in a spoils and overflow storage area.
Both the cooling tower area and spoils storage areas exhibit less previous ground disturbance
than the area where Units 3 and 4 would be constructed. Additionally, temporary parking,
module fabrication areas, and laydown area would involve some ground disturbance. Following
construction activities, disturbed support areas would be landscaped and replanted to match the
overall site appearance.

Dominion commissioned studies to assist in recording and protecting known cultural resource
sites, as in the case of the five historic period cemeteries located on the NAPS site. As part of
the cultural resource assessment effort, the entire NAPS site has been classified into one of
three categories, based on the potential for presently undiscovered historic properties to be
present, including recommendations for responding to inadvertent discovery and preventing
possible adverse effects to resources (Voigt 2003). These three categories are:

» Areas with No Potential for Historic or Cultural Resources. These areas include lands
where past disturbances related to construction of the power station and appurtenant
(associated) facilities have taken place to such an extent that any once-extant cultural
resources are no longer present. No further archaeological investigations are
recommended for these areas.

» Areas with Low Potential for Historic or Cultural Resources. Lands within the ESP site
that fall into this category are those that are relatively undisturbed but that possess
characteristics that would normally indicate a low possibility for most types of cultural
resources to occur. For the most part, these lands have a degree of slope greater than
15 percent. For most of these areas, further archaeological work would not be
necessary, although there could be smaller areas within the larger zone where specific
ground conditions could require investigation.

» Areas with Moderate-to-High Potential for Historic or Cultural Resources. These areas
are classified as those that are relatively undisturbed by past activities and have a
likelihood for prehistoric and historic archaeological sites according to local models of
prehistoric and historic land-use and settlement patterning. Archaeological investigation
is recommended prior to undertaking any ground-disturbing activities in these areas.
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The eastern part of the proposed project area, where proposed Units 3 and 4 are expected to
be located, was extensively altered during ground-disturbing activities related to the original
construction of the power plant and associated facilities. Therefore, it is classified as having No
Potential for Historic and Cultural Resources (Voigt 2003).

The western sector of the proposed project area includes the cooling tower area, spoils and
overflow storage areas, and parking and laydown areas. It includes lands that have been
designated as Low and Moderate-to-High Potential for historical and cultural resources
(Voigt 2003).

Two known historic cemeteries are located in proximity to the proposed project area.

Site 44L.S221 is situated in a wooded area near the proposed cooling tower area. The site was
marked and avoided during original site construction activities. It would be protected by similar
measures during any future site preparation and construction activities and would not be
impacted. Site 44L.S222 is located near the cooling tower area, but outside the ESP
construction boundary. This cemetery is a known site and would be avoided to prevent
construction activities from impacting the site.

As a result of recently completed consultation between NRC and VDHR, Dominion conducted
an archaeological survey for ten individual survey areas, including approximately 6.0 acres

(2.4 hectares) within the western sector of the North Anna ESP APE that fell into one of two
categories: (1) acreage that has not been previously disturbed during construction of the original
power station and (2) areas that required subsurface testing and pedestrian survey based on
the results of the previous field inspection of the ESP APE (Voigt 2003). With the exception of
the two previously recorded historic period cemeteries mentioned above, no artifacts, cultural
features, or cultural deposits were identified during the field survey (Mullin 2006).

To date, literature reviews and consultations with regional Native American tribes have not
identified any traditional cultural properties or other culturally significant resources that might
occur in the vicinity of the proposed construction area.

Based on the findings of the field survey for the ESP APE, NRC concludes that construction
would have no adverse effect upon historic properties. The VDHR stated that if the sites are
avoided, there would be no negative impact on the resources (VDHR 2006). Although field
studies to date have not revealed any historic properties that would be adversely impacted,
Dominion would include the NAPS cultural resource-specific written directions in its site-wide
Excavation and Backfill Work Procedures (North Anna Power Station NSS Work Procedure WP-
C01) involving an immediate stop work order should archaeological, historic, or other cultural
resources be discovered during excavation (Dominion 2006a). The construction supervisor is
responsible for ensuring the work stoppage and for notifying the Environmental Compliance
Coordinator of an inadvertent discovery. Dominion would then consult with VDHR regarding the
need for and types of necessary cultural resources investigations.
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Based on the results of previous cultural resources field investigations at the North Anna ESP
site and the presence of a well-managed cultural resources program at the NAPS site, which
includes the existence of written procedures to provide immediate reaction and notification in
the event of inadvertent discovery of historic and cultural resources, and its cultural resource
analysis and consultation, the staff concludes that the potential impacts on historic and cultural
resources would be SMALL, and mitigation is not warranted.

4.7 Environmental Justice Impacts

Environmental justice refers to a Federal policy under which each Federal agency identifies and
addresses, as appropriate, disproportionately high and adverse human health or environmental
effects of its programs, policies, and activities on minority® or low-income populations. On
August 24, 2004, the Commission issued its policy statement on the treatment of environmental
justice matters in licensing actions (69 FR 52040). Figures 2-6 and 2-7 (Section 2.8.4) show the
locations of minority and low-income populations around the NAPS site and within an 80-km
(50-mi) radius.

The staff identified the pathways through which the environmental impacts associated with the
construction of Units 3 and 4 at the NAPS site could affect human populations. The staff then
evaluated whether minority and low-income populations could be disproportionately affected by
these impacts. In its December 2003 site audit, the staff interviewed local government officials
and the staff of social welfare agencies concerning potentially disproportionate impacts to low
income and minority populations (Jaksch and Scott 2005). The staff found no unusual resource
dependencies or practices, such as subsistence agriculture, hunting, or fishing, through which
the populations could be disproportionately impacted by construction of Units 3 and 4 at the
North Anna ESP site and that would result in those populations being adversely affected. In
addition, the staff did not identify any health-related or location-dependent disproportionately
high and adverse impacts affecting these minority and low-income populations. In addition, no
disproportionately high and adverse impacts on minority or low-income groups were identified
during the scoping process, from comments on the DEIS or SDEIS, or from other public
outreach activities.

Based on information provided by Dominion, and NRC’s independent review, the staff
concludes that offsite impacts of construction of Units 3 and 4 at the NAPS site to minority and
low-income populations would be SMALL, and mitigation is not warranted.

(a) The NRC Guidance for performing environmental justice reviews defines “minority” as American
Indian or Alaskan Native; Asian; Native Hawaiian or other Pacific Islander; or Black races; or Hispanic
ethnicity (“other” may be considered a separate minority category.) The 2000 census included multi-
racial data (NRC 2004).
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4.8 Nonradiological Health Impacts

In its ER, Dominion (2006a) indicated that the physical impacts of construction, including public
health, occupational health, and noise, would be small. The impacts were discussed
qualitatively. The area around the North Anna ESP site is predominantly rural with a population
of approximately 15,500 people within 16 km (10 mi) of the site. No significant industrial or
commercial facilities are currently located or planned in this area.

4.8.1 Public Health

Dominion indicated that individuals living near the North Anna ESP site should not experience
any physical impacts greater than those that would be considered an annoyance or nuisance.
In the event of atypical or noisy construction activities (e.g., pile driving), prior public
announcements or notifications of these activities would be provided or both. Dominion has
stated that these activities would be performed in compliance with Federal, State, and local
regulations, and conditions specified in site-specific permits (Dominion 2006a).

Fugitive dust emissions and odors could be generated as a result of normal construction
activities. As discussed in Section 4.2.1, Dominion represented that it would develop and
implement a dust control plan to minimize fugitive dust. Dominion indicated that noise and
exhaust emissions from construction equipment should have no discernable impact on the local
noise level and air quality (Dominion 2006a). All equipment would be operated in accordance
with Federal, State, and local emission requirements (Dominion 2006a).

Based on Dominion’s representation that it would develop and implement measures to control
dust during construction, the required permits and authorization, and NRC’s own independent
review, the staff concludes that the nonradiological health impacts to the local population would
be SMALL, and additional mitigation beyond the actions stated above is not warranted.

4.8.2 Occupational Health

In general, human health risks for construction workers and personnel working onsite would be
expected to be dominated by occupational injuries (e.g., falls, electrocution, asphyxiation) to
workers engaged in activities such as construction, maintenance, and excavation. Historically,
actual injury and fatality rates at nuclear reactor facilities have been lower than the average U.S.
industrial rates. Occupational injury and fatality risks are reduced by strict adherence to NRC
and Occupational Safety and Health Administration (OSHA) safety standards, practices, and
procedures. Appropriate State and local statutes must also be considered when assessing the
occupational hazards and health risks associated with construction. The staff assumes strict
adherence to NRC, OSHA, and State safety standards, practices, and procedures during
construction activities.
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Other nonradiological impacts to construction workers and personnel working onsite include
noise, fugitive dust, and gaseous emissions resulting from construction activities. Onsite
impacts to construction workers would be mitigated through training and using personal
protective equipment to minimize the risk of potentially harmful exposures. Emergency first-aid
care and regular health and safety monitoring of construction personnel could also be
undertaken.

Dominion stated that atypical or noisy construction activities should be performed in compliance
with applicable Federal, State, and local regulations, and conditions specified in site-specific
permits (Dominion 2006a).

Fugitive dust emissions and odors could also be generated during normal construction
activities. Various measures could be undertaken to mitigate these impacts such as paving
disturbed areas, using water to suppress dusts, and reducing material-handling activities.
Dominion represented that it would undertake additional mitigation control measures to address
any nuisance issues on a case-by-case basis.

Dominion stated that noise and exhaust emissions from construction equipment should have no
discernable impact on the local noise level and air quality (Dominion 2006a). All equipment
would be operated in accordance with applicable Federal, State, and local emission
requirements (Dominion 2006a).

Based on Dominion’s representation that it would develop and implement measures to address
nuisances during construction, the required permits and authorizations, and its own
independent review, the staff concludes that the overall nonradiological impacts to workers from
construction activities would be SMALL, and additional mitigation beyond the actions stated
above is not warranted.

4.8.3 Noise Impacts

Large construction projects involve many noise-generating activities. Regulations governing
noise from construction activities are generally limited to worker health and safety. Federal
regulations governing construction noise are found in 29 CFR Part 1910 and 40 CFR Part 204.
The regulations in 40 CFR Part 204 generally govern the noise levels of air compressors, while
the regulations in 29 CFR 1910.95 deal with noise exposure in the construction environment.
The Commonwealth of Virginia does not have noise regulations or guidelines.

The North Anna ESP site is zoned industrial. Louisa County has a noise ordinance that limits
daytime noise levels in industrial zones to 75 dBA and nighttime noise levels to 65 dBA (Louisa
County 2006). Spotsylvania County has only a general prohibition of “Unreasonably loud,
disturbing and unnecessary noise.” Noise customarily emitted from construction activities and
industrial establishments is exempt from this prohibition during daytime hours (6:00 a.m. to
10:00 p.m.) (Spotsylvania County 2006).
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Activities associated with construction of Units 3 and 4 at the North Anna ESP site would
generate noise levels typical of larger construction projects. Noise levels for common
construction activities are typically about 90 decibels at a distance of 3.5 m (10 ft). At35 m

(100 ft), the noise level would be about 70 decibels, and at a distance of 350 m (1000 ft), the
noise level would be 50 decibels. A 10-decibel decrease in noise level is generally perceived as
a halving the loudness. A few activities (e.g., jack hammers) have noise levels of about

110 decibels.

Many of the construction activities at the North Anna ESP site would take place near the
existing Units 1 and 2. It is unlikely that noise from the location would be discernible at the
exclusion area boundary or offsite. Construction activities may take place within 21 m (70 ft) of
the western edge of the exclusion area boundary. The land to the west of the site is zoned for
light industrial use; however, no uses for it have been established.

The following mitigation measures could be undertaken by Dominion, if necessary to reduce the
noise during construction of Units 3 and 4:

» routinely inspecting and maintaining equipment to include noise aspects
* restricting loud noise-related activities, such as pile driving or blasting, to daylight hours

» developing and implementing a plan to manage and respond to citizen concerns about
noise.

Considering the temporary nature of construction activities and the remote location of the North
Anna ESP site, the staff concludes that the noise impacts from construction would be SMALL,
and additional mitigation beyond the action stated above is not warranted.

4.8.4 Summary of Nonradiological Health Impacts

The staff evaluated health impacts to the public and construction workers. It is expected that
health risks to workers would be dominated by occupational injuries at rates below the average
U.S. industrial rates.

Based on Dominion’s representation that it would operate the construction equipment within
local noise and air quality limits and implement dust and nuisance control plans, and its own
independent review, the staff concludes that the impacts of construction on nonradiological
health would be SMALL, and further mitigation beyond the above actions is not warranted.
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4.9 Radiological Health Impacts

The sources of radiation exposure to site preparation workers (i.e., construction workers)
include direct radiation exposure, exposure from gaseous radioactive effluents, and exposure
from liquid radioactive waste discharges from routine operations at NAPS Units 1 and 2 during
the site preparation and construction phase of additional units. Dominion (2006a) noted that all
major construction activities are expected to occur outside of the NAPS Units 1 and 2 protected
area boundary but inside the restricted site boundary (exclusion area as shown in Figure 2-1).

4.9.1 Direct Radiation Exposures

Dominion identified two principal sources of direct radiation exposure from NAPS Units 1 and 2.
These sources are (1) the boron recovery tank and (2) the low-level contaminated storage area,
both located directly south of the two operating units. Another source of direct radiation is the
independent spent fuel storage installation (ISFSI), which is located south of the construction
site. The staff did not identify any additional sources of direct radiation.

Dominion estimated direct radiation exposure to site preparation workers by using
thermoluminescent dosimeters (TLDs) that measure direct radiation levels at locations in and
around the NAPS protected area and by dose rate surveys (Dominion 2006a). The TLDs used
for this evaluation are the same ones used for evaluating public dose in controlled areas; the
TLDs were read quarterly. The TLD located closest to the proposed site for Units 3 and 4 at the
protected area boundary was on the west protected area fence for Units 1 and 2. Dominion
used the measurements from this TLD to estimate one component (from the boron recovery
tank and the low-level contaminated storage area) of the direct radiation exposure to site
preparation workers. The maximum measured dose rate for the 7-year period from 1996
through 2002 at this TLD location was 0.74 mSv/yr (74 mrem/yr) and the average annual dose
rate for all the TLD readings at this location for the 7-year period was 0.56 mSv/yr (56 mrem/yr)
(these dose rates are for continuous exposure at the TLD location). The staff assumes that
workers involved in site preparations would be west of this protected area fence, several
hundred feet farther away from the operating Units 1 and 2 than where the TLDs were located.
Using the average annual TLD reading of 0.56 mSv/yr (56 mrem/yr) over the 7-year period, and
adjusting the TLD exposure time to 2080 hr/yr, which is the estimated maximum time a worker
would be exposed, Dominion calculated an annual worker whole body or total effective dose
equivalent (TEDE) dose of 0.13 mSv/yr (13 mrem/yr) from this component of direct radiation.
Adjustments for background dose were not made for the assessment of dose to the site
preparation workers.

The TLD reading at the west protected area fence of the existing Units 1 and 2 included the

ISFSI dose contribution based on the ISFSI loading at the time of the measurements. However,
to provide a more conservative dose estimate, Dominion calculated an additional dose
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component to the site preparation workers assuming a fully loaded ISFSI. Dominion calculated
this additional dose to be 4.7 x 10° mSv/hr (4.7 x 10° mrem/hr). With an occupancy rate of
2080 hr/yr, this is equivalent to an annual worker whole body or TEDE dose of 9.8 x 102 mSv/yr
(9.8 mrem/yr). When this ISFSI dose of 9.8 x 102 mSv/yr (9.8 mrem/yr) is added to the
estimated dose from the boron recovery tank and the contaminated storage area of 0.13 mSv/yr
(13 mrem/yr), Dominion calculated a total dose to the site preparation workers of 0.23 mSv/yr
(23 mrem/yr).

The staff reviewed the potential locations for exposures and recent records of dose rates, the
locations of the TLDs, the method to estimate doses to members of the public in controlled
areas, and other recent data. The staff determined that the method used to estimate the dose
from direct exposure was acceptable.

4.9.2 Radiation Exposures from Gaseous Effluents

Dominion used data from the Annual Radioactive Effluent Report for 2001 (VEPCo 2002) to
estimate the whole body dose and dose to the critical organ for a site preparation worker from
gaseous effluents. Dominion stated that the annual releases for 2001 are typical for the existing
units (Dominion 2006a). For the year 2001, Dominion calculated the whole body dose of

4.6 x 10 mSv/yr (4.6 x 102 mrem/yr) and 1.5 x 10° mSv/yr (1.5 x 10™ mrem/yr) to the critical
organ for the maximally exposed member of the public from release of gaseous effluents from
the operating units. These doses are based on continuous occupancy; therefore, for estimating
doses to the site preparation worker, the doses were adjusted to an occupational exposure time
of 2080 hr/yr. These doses are calculated for the maximally exposed member of the public
located at or beyond the plant site boundary.

Because the workers involved in site preparation are located inside the plant boundary and are,
therefore, closer to the effluent release point, Dominion assumed that the gaseous effluent dose
to these workers would be higher than the dose to the maximally exposed member of the public
at or beyond the site boundary. To arrive at a factor of how much larger these doses would be,
Dominion took a ratio of the atmospheric dispersion factors (x/Q) for routine releases from the
existing units at the exclusion distance and at a point 0.40 km (0.25 mi) to the west of the
existing units (approximately the same distance from the existing units as the construction site).

On this basis, Dominion conservatively assumed that the gaseous effluent dose to the site
preparation worker would be no more than 10 times higher than the dose to the maximally
exposed member of the public. Therefore, Dominion multiplied the gaseous effluent dose to the
maximally exposed member of the public by a factor of 10 to arrive at the estimated dose to the
site preparation worker from gaseous effluents. The resulting doses are 1.1 x 10° mSv/yr

(1.1 x 10™" mrem/yr) for the whole body dose and 3.5 x 10 mSv/yr (3.5 x 10" mrem/yr) for the
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critical organ. From International Commission on Radiological Protection (ICRP) Publication 30
(ICRP 1979), applying a weighting factor of 0.3 to the organ dose and adding the whole body
dose provided a TEDE of 2.1 x 10° mSv/yr (2.1 x 10™ mrem/yr) for the site preparation worker
from gaseous effluents (ICRP 1979).

The staff reviewed the data from the Annual Radioactive Effluent Report for 2001 (VEPCo 2002)
and for more recent years and determined that the method to estimate dose from gaseous
effluents was acceptable.

4.9.3 Radiation Exposures from Liquid Effluents

Dominion used data from the Annual Radioactive Effluent Report for 2001 to estimate the whole
body dose and dose to the critical organ for a site preparation worker from liquid effluents
(Dominion 2006a). Dominion stated that the annual releases for 2001 are representative of the
typical releases for the existing units. For the year 2001, Dominion calculated a whole body
dose of 3.1 x 10° mSv/yr (3.1 x 10" mrem/yr) and 3.5 x 10° mSv/yr (3.5 x 10" mrem/yr) to the
critical organ for the maximally exposed member of the public from release of liquid effluents
from the operating units. These doses are based on continuous occupancy; therefore, for
estimating doses to the site preparation worker, the doses were adjusted to an occupational
exposure time of 2080 hr/yr. Dominion also multiplied this dose by a factor of 10 to account for
uncertainty regarding the location of the worker compared to the maximally exposed member of
the public. The resulting doses are 7.3 x 10° mSv/yr (7.3 x 10" mrem/yr) for the whole body
dose and 8.4 x 10 mSv/yr (8.4 x 10™ mrem/yr) for the critical organ. From ICRP Publication
30, applying a weighting factor of 0.3 to the organ dose and adding the whole body dose
provided a TEDE of 9.8 x 10 mSv/yr (9.8 x 10" mrem/yr) for the site preparation worker from
liquid effluents (ICRP 1979).

The staff reviewed the data from the Annual Radioactive Effluent Report for 2001 and for more
recent years and determined that the method to estimate dose from liquid effluents was
acceptable.

4.9.4 Total Dose to the Site Preparation Workers

To obtain the dose per year to the site preparation workers, Dominion added the annual dose
from the three pathways — direct radiation, gaseous effluents, and liquid effluents — and
multiplied the total by the estimated number of workers (5000) to determine an estimated
maximum annual collective dose to site preparation workers of 1.20 person-Sv

(120 person-rem). This compares to the approximately 15 person-Sv (1500 person-rem) the
site preparation workers would receive from natural background radiation (i.e., 5000 workers
times 300 mrem/yr [NCRP 1987]).

In summary, Dominion estimated an annual dose to a site preparation worker of 0.24 mSv
(24 mrem). The dose is primarily from the direct exposure pathway, with the doses from liquid
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and gaseous effluents being small. This estimate is well within both the dose limits to individual
members of the public found in 10 CFR 20.1301 and occupational dose limits to workers found
in 10 CFR 20.1201. The annual dose limit to an individual member of the public is 1 mSv

(100 mrem) TEDE. The annual occupational dose limit to workers is 0.05 Sv (5 rems) TEDE.

4.9.5 Summary of Radiological Health Impacts

Based on the Dominion estimate of dose to site preparation workers and NRC’s independent
review, the staff found the doses to be well within NRC exposure limits designed to protect the
public health, even if workers exceed the 2080 hrs/yr occupancy factor, and concludes that the
impacts of radiological exposures to site preparation workers would be SMALL, and mitigation is
not warranted.

4.10 Measures and Controls to Limit Adverse Impacts During
Construction Activities

In its evaluation of environmental impacts during construction activities for the proposed new
North Anna units, the staff relied on Dominion’s compliance with the following regulatory
requirements:

« Compliance with applicable Federal, State, and local laws, ordinances, and regulations
intended to prevent or minimize adverse environmental impacts (e.g., solid waste
management, ground-disturbing activities including erosion and sediment control and
threatened and endangered species, air emissions, noise control, storm-water
management, spill response and cleanup, hazardous material management). This
includes testing any soil suspected of contamination from radioactive waste or other
contaminants

» Compliance with applicable requirements of existing permits and licenses (e.g., VPDES
permit, operating license) for the existing units and other permits or licenses required for
construction of the new units (for example, Clean Water Act Section 404 Permit, VDEQ
wetlands permit)

» A permit from VDEQ and compliance with county ordinances if burning of construction
materials is required

» A VPDES permit related to accidental spills and storm-water runoff

In the ER, Dominion tabulated its representation of “feasible and adequate measures/controls”
in Table 4.6-1, “Summary of Impacts and Measures and Controls to Limit Adverse Impacts
During Construction” (Dominion 2006a). This tabulation includes measures and controls that
Dominion would be required to implement by applicable Federal, Commonwealth, local statutes
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and regulations, and permit requirements, terms, and conditions. The staff relied on these
measures and controls in its evaluation of environmental impacts during construction of the
proposed new units and th North Anna ESP site; for those issues where Dominion indicated that
a study, process, or capability “would be considered,” the staff relied upon the study, process,
or capability as implemented or conducted.

In addition to the foregoing measures and controls tabulated in the ER Table 4.6-1, the staff
also relied on the following general plans or specific mitigation measures:

 Incorporation of environmental requirements into construction contracts (ER Section 4.6)

» Avoid watercourses and wetlands to the extent possible during any construction
(ER Sections 4.1.1.6.2, 4.3.1.2)

» Develop a dust control plan to mitigate the impacts of emissions from construction
activities (ER Section 4.4.1.4)

» Develop a construction traffic management plan to include several traffic mitigating
measures (ER Section 4.4.2.2.1)

» Mitigate potential impacts for materials delivery. Methods include (1) avoiding routes
that could adversely affect sensitive areas (e.g., housing, hospitals, schools, retirement
communities, businesses) to the extent possible and (2) restricting delivery times
activities to daylight hours. (ER Section 4.4.1.1.3)

» Repair any damage to public roads, markings, or signs caused by construction activities
to pre-existing condition or better (ER Section 4.4.1.1.3)

» Build and maintain new access road on the NAPS site to support construction activities
(by Virginia Power personnel as needed). (ER Section 4.4.1.1.3)

» Minimize emissions from heavy construction equipment by scheduled equipment
maintenance procedures (ER Section 4.3.1.2)

» Prevent contaminants from entering the aquatic system through use of a Spill Prevention
Control and Countermeasure Plan (ER Section 4.3.2)

» Manage nuisances and concerns from adjacent residents, business owners, or

landowners on a case-by-case basis through a Dominion prepared concern resolution
process (ER Section 4.4.1)
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» Coordinate with the VDHR regarding the potential presence of historic and cultural
resources within planned disturbed areas and notify VDHR in the event of any
unanticipated discovery (ER Section 4.1.3)

In addition, the staff relied upon the following Dominion statements:

» Dominion stated it could construct/modify the intake structure in accordance with State
and permit regulations. It noted that it may install a barrier between the ESP site and the
lake to reduce the potential for silt and soil entrainment through the existing units to the
WHTF (ER Section 4.3.2)

» Dominion stated it could institute controls to minimize potential noise impacts including
inspection and maintenance of equipment and restrict noise-related activities to daylight
hours. (ER Section 4.4.1.3)

« Dominion stated it would provide safety training and personal protective equipment to
construction workers to minimize the risk of potentially harmful exposures; provide
regular health and safety monitoring (ER Section 4.4.1.1.1)

« Dominion stated it would follow construction best management practices for erosion
control in Lake Anna, the WHTF, and potentially impacted streams (ER Section 4.2.1).

4.11 Site Redress Plan

Site Preparation and Preliminary Construction Activities

In its ESP application, Dominion requested that it be allowed to conduct site preparation
activities at the North Anna ESP site as authorized by 10 CFR 52.17(c) and 10 CFR 52.25, and
enumerated in 10 CFR 50.10(e)(1). In its application, as provided by 10 CFR 52.17(c),
Dominion included a site redress plan that would be implemented if site preparation activities
were performed, but the ESP expired before the issuance of a CP or COL by the NRC
(Dominion 2006b). The objective of the site redress plan is to ensure that the ESP site would
be returned to an environmentally stable and aesthetically acceptable condition suitable for
non-nuclear uses consistent with Louisa County zoning requirements. Under the site redress
plan, locations that are permanently disturbed would be stabilized and contoured to conform
with surrounding areas. Revegetation of disturbed lands would be conducted.

In a letter dated October 6, 2005, Dominion requested that the ESP be conditioned to prohibit
activities that could result in a discharge to navigable waters until a Section 401 Certification is
either obtained or waived by the Commonwealth of Virginia (Dominion 2005). In a letter dated
June 16, 2006, the Commonwealth agreed on the need for this permit condition (VDEQ 2006).
The staff included this as a recommended permit condition in Table J-3.
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In its site redress plan, Dominion committed to:

» Create a record of the existing site conditions within the proposed ESP site by way of
photographs, surveys, listings of existing facilities and structures, or other
documentation. This record would establish the baseline for redressing the site in the
event that ESP site preparation activities were undertaken, but the ESP was not
referenced in a CP or COL while the ESP remained valid.

» Obtain Commonwealth and local permits and authorizations necessary to perform the
site preparation activities.

» Obtain the appropriate regulatory approvals of an agreement between Virginia Power
and Dominion. This agreement would authorize Dominion to conduct the
pre-construction activities subject to Dominion’s obligation to perform such site
redress as may be required to comply with the Site Redress Plan approved by the NRC.

« Provide to the NRC a guaranty by Dominion Resources, Inc. of $10 million as a financial
assurance for Dominion’s obligation to comply with the Site Redress Plan. Dominion is
an indirect, wholly-owned subsidiary of Dominion Resources, Inc.

When these prerequisites have been achieved, planned site preparation and preliminary
construction activities may proceed and may include none, some, or all of the activities
discussed below pursuant to 10 CFR 52.25 and 10 CFR 50.10(e)(1). If the ESP is approved,
Dominion may perform the following site preparation activities for the proposed Units 3 and 4 at
the North Anna ESP site:

Prepare the site for construction of the facilities (including such activities as clearing,
grading, construction of temporary access roads, and preparation of borrow areas

« Install temporary construction support facilities (including items such as warehouses,
shop facilities, utilities, concrete mixing plants, docking and unloading facilities, and
construction support buildings)

» Excavate for facility structures

» Construct service facilities (including items such as roadways, paving, railroad spurs,
fencing, exterior utility and lighting systems, switchyard interconnects, and sanitary
sewage treatment facilities)
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» Construct structures, systems, and components that do not prevent or mitigate the
consequences of postulated accidents that could cause undue risk to the health and
safety of the public, including but not limited to:

- cooling towers

- intake and discharge structures

- circulating water lines

- fire protection equipment

- switchyard and onsite interconnections
- microwave towers

- underground utilities.

The environmental impacts of site preparation activities enumerated in 10 CFR 50.10(e)(1) are
bounded by environmental impacts for construction of the entire facility. In many cases, the
impacts of both the site preparation activities and construction may be similar, but the impacts
resulting solely from site preparation activities would be of a shorter duration. In the preceding
sections in this chapter, the staff presented impacts of construction that bound the impacts of
site preparation. Should the ESP expire before an application for a CP or COL referencing the
ESP is received under 10 CFR 52, Subpart C, and site preparation and preliminary construction
activities have occurred, then the site redress plan would be implemented to return the ESP site
to an environmentally stable and aesthetically acceptable condition suitable for future alternative
use (presumably non-nuclear) that conforms with local zoning laws, thus minimizing the long-
term environmental impacts.

Site Redress Plan

Dominion provided a site redress plan as part of its ESP application in the event that site
preparation and preliminary construction work did not proceed to full construction

(Dominion 2006b). The plan identifies the overall objective as providing “an environmentally
stable, self-draining, self-maintaining, aesthetically acceptable site that can be left unattended.”
In its plan, Dominion states that redress activities would reflect applicable land use and zoning
requirements and identifies the following general redress activities for consideration:

» recontouring, revegetation, and replanting of cleared areas

» restoration of sensitive water resource features disturbed for intake and/or discharge
structures

» habitat replacement
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» use of constructed facilities for alternative purposes, or their removal

» remediation of contamination resulting from site preparation and preliminary construction
or site redress activities.

The staff reviewed the list of allowed site preparation and preliminary construction activities in
the event that the ESP is granted for the North Anna site and reviewed the full site redress plan
submitted by Dominion. As a result of its own independent review, the staff, in accordance with
10 CFR 52.25(a), concludes that the potential site preparation and preliminary construction
activities described in Dominion’s site redress plan would not result in any significant adverse
environmental impacts that could not be redressed. In addition, consistent with

10 CFR 52.25(a), the staff recommended the inclusion of the site redress plan as an ESP
condition in Table J-3.

4.12 Summary of Construction Impacts

Impact level categories denoted in Table 4-1 as SMALL, MODERATE, or LARGE were
assigned to each resource area based on the staff's evaluation and conclusions regarding
expected adverse environmental impacts, if any. A brief statement explains the basis for the
impact level. Some impacts, such as the addition of tax revenue from Dominion for the local
economies, are likely to be beneficial impacts to the community, and are noted as such.

Table 4-1. Characterization of Impacts from Construction of the Closed-Cycle Cooling System
for Unit 3 at the North Anna ESP Site

Category Comments Impact Level

Land-use impacts --

The site and vicinity Construction activities would take place within SMALL
existing site boundaries.

Transmission line rights-of-way No new transmission line rights-of-way would be SMALL
needed.
Air quality impacts Construction activities would be conducted in SMALL

accordance with applicable Virginia
administrative codes, and dust and emissions
would be minimized through a dust control plan.
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Table 4-1. (contd)

Category Comments Impact Level

Water-related impacts --

Hydrological alterations Impacts would be localized and temporary. SMALL
Construction activities would be conducted in
accordance with applicable Virginia
administrative codes and ACE permit processes;
hydrological impacts would be minimized though
application of best management practices.

Water use Minimal water usage during construction. SMALL

Water quality Construction would be conducted using best SMALL
management practices to control spills and storm
water runoff.

Ecological impacts --

Terrestrial ecosystems No important terrestrial species would be SMALL
affected by construction at the NAPS site.

Aquatic ecosystems Construction impacts to benthic habitats would SMALL
be temporary.

Threatened and endangered There are no Federally listed species in the SMALL

species vicinity.

Socioeconomic impacts -
Physical impacts

Workers/local public Construction takes place within existing plant SMALL
boundaries, so impacts to the public would be
minimal. Impacts to workers would be mitigated
with training and protective equipment.

Buildings Construction would not affect any offsite SMALL
buildings, and onsite buildings were constructed
to withstand vibration from construction activities.

Roads Growth would put pressure on local road SMALL
systems, but traffic control and management
measures would protect any local roads during

construction.
Aesthetics Construction activities would be temporary, and SMALL
observation points would be limited because of
site location.
Demography Percentage of construction workers relocating to SMALL

the region would be small. Most would already
live within the region.

Community characteristics
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Table 4-1. (contd)

Category Comments Impact Level

Economy Economic impacts of construction overall are SMALL
beneficial to local economies, in this case BENEFICIAL to
ranging from small to moderately beneficial. MODERATE

BENEFICIAL

Transportation Planned upgrades and traffic management plans SMALL to
would reduce temporary construction MODERATE
transportation impacts. Impacts could be
moderate in some areas without planned
upgrades.

Taxes Depends on residence location; generally, SMALL
impacts are beneficial, especially for property BENEFICIAL to
taxes and employment, ranging from small to MODERATE
moderate (Louisa County). BENEFICIAL

Recreation Visual impacts of construction would be limited SMALL to
and temporary. Recreational use of Lake Anna MODERATE
would be expected to increase, and traffic
mitigation would keep impacts small. Impacts
could be moderate if mitigation measures are not
undertaken.

Housing Adequate housing is available in Henrico and SMALL to
Spotsylvania Counties and in the City of MODERATE

Public services

Education

Historic and cultural resources

Environmental justice

Richmond to handle construction workers. If
more construction workers than expected locate
in Orange and Louisa Counties, the impact could
be moderate.

Public services are adequate for any temporary SMALL
influx of workers resulting from construction at
the NAPS site.

If no additional school capacity is added, then the SMALL to
impact in Louisa County could be moderate. If MODERATE
Louisa County builds new schools to

accommodate the temporary influx of

construction workers, then all counties would

have room for additional students.

Most of the proposed construction area is SMALL
previously disturbed, and Dominion has a well-

managed cultural resource program in place at

NAPS.

No unusual resource depen