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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

December 2, 2004

Mr. David A. Christian
Senior Vice President, Nuclear Operations,
and Chief Nuclear Officer
Dominion Nuclear North Anna, LLC
5000 Dominion Blvd.
Glen Allen, VA 23060

SUBJECT: NOTICE OF AVAILABILITY OF THE DRAFT ENVIRONMENTAL IMPACT
STATEMENT FOR AN EARLY SITE PERMIT (ESP) AT THE NORTH ANNA
ESP SITE (TAC NO. MC1 128)

Dear Mr. Christian:

The U.S. Nuclear Regulatory Commission (NRC) staff has completed NUREG -181 1, "Draft
Environmental Impact Statement for an Early Site Permit (ESP) at the North Anna ESP Site."
Enclosed is a copy of the draft report and the associated Federal Register Notice of Availability.
This notice advises the public that. the draft report is available for public inspection at the NRC
Public Document Room or from the Publicly Available Records component of NRC's
Agencywide Documents Access and Management System (ADAMS). ADAMS Is accessible
from the NRC Website at httpr//www.nrc.aov/reading-rm/adams.html (the Public Electronic
Reading Room) and directly from the NRC Webslte at www.nrc.gov. (Note: Public access to
ADAMS has been' temporarily suspended so that security reviews of publicly available
documents may be performed and potentially sensitive information removed. Please check the
NRC's Website for updates on the resumption of ADAMS access). In addition, the Louisa
County Uibrary, located at 881 Davis Highway, Mineral, Virginia, has agreed to make the DEIS
available for public Inspection. The notice also Informs the public that the public meeting on the
DEIS will be held In the Forum at the Louisa County Middle School, 1009 Davis Highway,
Mineral, Virginia, on Wednesday, January 19, 2005. The meeting will convene at 7:00 p.m. and

.will continue until 10:00 p.m., as necessary. The meeting will be transcribed and will Include:
(1) a presentation of the contents of the draft environmental Impact statement (DEIS), and (2)
the opportunity for Interested government agencies, organizations, and individuals to provide
comments on the draft report. Additionally, the NRC staff will host Informal discussions one
hour before the start of the meeting outside the Forum In the Louisa County Middle School.

As discussed In Section 10.5 of the DEIS, the staff's preliminary recommendation is that the
ESP should be Issued. This preliminary recommendation Is based on (1) the Environmental
Report (ER) submitted by Dominion, as revised; (2) consultation with Federal, State, Tribal and
local agencies; (3) the staff's independent review; (4) the staff's consideration of comments
received during the public scoping process; and (5) the assessments summarized In the DEIS,
Including the potential mitigation measures identified In the ER and In the DEIS. In addition, In
making Its preliminary recommendation, the staff has concluded that there are no
environmentally preferable or obviously superior sites. Finally, the staff has prelininarily
concluded that the site preparation and preliminary construction activities allowed by
10 CFR 50.1 0(e)(1) will not result In any significant adverse environmental Impact that cannot
be redressed.

A separate notice of filing of the draft environmental Impact statement will be placed in the
Federal Registerthrough the U.S. Environmental Protection Agency. If you have any questions
regarding this matter, please contact the NRC Environmental Project Manager,
Mr. Jack Cushing. at 301 415-1424 or by e-mail at JXC9 @ nrc.gov.

Sincerel,

a-TsIKu Program Director
Ucense Renewal and Environmental Impacts Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket No.: 52-008 I
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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 a location adjacent to the North Anna Power Station (NAPS), Units 1 and 2. Dominion
submitted revisions to the environmental report (ER) on October 2, 2003, July 15, 2004, and
September 7, 2004. Any reference in this draft environmental impact statement (EIS) to the ER
refers to Revision 3, unless otherwise stated. The North Anna ESP site is located in Louisa
County, Virginia, approximately 10 km (6 mi) northeast of the town of Mineral. An ESP is a
Commission approval of a location for siting one or more nuclear power facilities and is a
separate action from the filing of an application for 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' characteristics or a plant parameter
envelope, which is a set of postulated design parameters that bound the characteristics of a
reactor or reactors that might be built at a selected site; alternatively an ESP may refer to a
detailed reactor design. The ESP is not a license to build a nuclear power plant; rather, the
application for an ESP inmates a process undertaken to assess whether a proposed site is
suitable should the applicant decide to pursue a CP or COL.

Section 102 of the National Environmental Policy Act of 1969 (NEPA) (42 USC 4321) directs
that an environmental impact statement (EIS) is required for major Federal actions that
significantly affect the quality of the human environment. Subpart A of Title 10 of the Code of
Federal Regulations (CFR) Part 52 contains the NRC regulations related to ESPs. The NRC
has implemented Section 102 of NEPA in 10 CFR Part 51. 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 requested action, issuance of the ESP, is for the NRC to
determine whether the North Anna ESP site is suitable for new nuclear units by resolving
certain safety and environmental issues before Dominion incurs the substantial additional time
and expense of designing and seeking approval to construct such facilities at the site. Part 52
of Title 10 describes the ESP as a upartial construction permit." An applicant for a CP or COL
for a nuclear power plant or plants to be located at the site for which an ESP was issued can
reference the ESP, thus reducing the review of siting issues at that stage of the licensing'
process. However, a CP 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 if the application meets the
requirements of the Atomic Energy Act and NRC regulations. This draft environmental impact
statement addresses the environmental impacts of the proposed action.
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Dominion requested in its application authorization to perform certain site preparation activities
after the ESP is Issued. The application, therefore, included asite redress plan that specifies
how the applicant would stabilize and restore the site to its preconstruction condition (or
conditions consistent with an alternative use) in the event a nuclear power plant is not
constructed on the approved site. Pursuant to 10 CFR 52.17(a)(2), the applicant did not
address the benefits of the proposed action (e.g., the need for power). In accordance with
10 CFR 52.18, the EIS is focused on the environmental effects of construction and operation of
a reactor, or reactors, which have characteristics that fall within the postulated site parameters.

Upon acceptance of the Dominion ESP application, 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 on December 8, 2003, In
Mineral, Virginia. Subsequent to the site visit and the scoping meeting and in accordance with
NEPA and 10 CFR Part 51, the staff has determined and evaluated the potential environmental
impacts of constructing and operating two nuclear power plants at the North Anna ESP site.
Included in this draft EIS are (1) the results of the NRC staff's preliminary analyses, which
consider and weigh the environmental effects of the proposed action (issuance of the ESP) and
of constructing and operating two nuclear units at the ESP site; ( 2) mitigatIon measures for
reducing or avoiding adverse effects; (3) the environmental impacts of alternatives, and (4) the
staffs preliminary recommendation regarding the proposed action.

During the course of preparing this draft EIS, the staff reviewed the Environmental Report
submitted by Dominion, consulted with Federal, State, Tribal and local agencies, and followed
the guidance set forth In review standard RS-002, Processing Applications for Early Site
Permits, to conduct an independent review of the Issues. The review standard draws from the
previously published NUREG-0800, Standard Review Plans for the Review of Safety Analysis
for Nuclear Power Plants, and NUREG-1 555, Standard Review Plans for Environmental
Reviews for Nuclear Power Plants. In addition, the staff considered the public comments
related to the environmental review received during the scoping process. These comments are
provided in Appendix D of this draft EIS.

In following the precedent of the Generic Environmental Impact Statement for License Renewal
of Nuclear Plants (NUREG-1437) and supplemental license renewal ElSs, environmental Issues
are evaluated using a three-level standard of significance - SMALL, MODERATE, or LARGE -
developed by NRC using guidelines from the Council on Environmental Quality. Table B-I of
10 CFR Part 51, Subpart A, Appendix B, provides the following definitions of the three
significance levels:

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



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

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

Mitigation measures were considered for each environmental issue and are presented in the
appropriate sections.

The staff plans to conduct a public meeting near the ESP site to describe the preliminary results
of the NRC environmental review, answer questions and to provide members of the public with
Information to assist them in formulating comments on this draft EIS. After the comment
period, the staff will consider and disposition all comments received. These comments will be
addressed in Appendix E of the final EIS.

The staff's preliminary recommendation is that the ESP should be issued. This preliminary
recommendation is based on (1) the Environmental Report submitted by Dominion. as revised:
(2) consultation with Federal, State, Tribal and local agencies; (3) the staff's Independent
review; (4) the staffs consideration of commentsareceived during the public scoping process
and; (5) the assessments summarized in this draft EIS, Including the potential mitigation
measures identified in the ER and in the EIS. In addition, in making its preliminary
recommendation, the staff has concluded that there are no environmentally preferable or
obviously superior sites. Finally, the staff has preliminarily concluded that the site preparation
and preliminary construction activities allowed by 10 CFR 50.1O(e)(1) will not result in any
significant adverse environmental impact that cannot be redressed.
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1.0 Introduction

On September 25,2003, the U.S. Nuclear Regulatory Commission (NRC) received an applica-
tion from Dominion Nuclear North Anna, LLC (Dominion) for an early site permit (ESP) for an
ESP site (the North Anna ESP site) located within the existing North Anna Power Station
(NAPS) site near Mineral, Virginia. Thb September 25, 2003, Environmental Report (ER) of this
application was revised by letters dated October 2, 2003 (Revision 1), July 15, 2004 (Revision
2), and September 7,2004 (Revision 3). Any reference in this draft environmental impact
statement (EIS) to the ER refers to Revision 3 (Dominion 2004a), unless otherwise stated.
Under the NRC regulations in Title 10 of the Code of Federal Regulations (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. In preparing the EIS, the NRC staff
is required to publish In the Federal Registera Notice of Intent (68 FR 65961) to prepare an
EIS, conduct scoping, and publish a draft EIS for public comment. The final EIS will be issued
after considering public comments on the draft. A separate safety evaluation report will also be
prepared in accordance with 10 CFR Part 52.

1.1 Background

An ESP is a Commission approval of a site or sites for one or more nuclear power facilities.
The filing of an application for an ESP Is a process that Is separate from the filing of an applica-
tion for a construction permit (CP) and a operating license (OL) or a combined license (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 large
commitments of resources. If the ESP is approved, the applicant can 'banke 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 allowed by 10
CFR 50.10 (e)(1). An ESP does not authorize construction or operation of a nuclear power
plant. To construct or operate a nuclear power plant, an ESP holder must obtain a CP and an
OL, or a COL.

As part of Its evaluation of the environmental aspects of the action proposed In an ESP applica-
tion, NRC prepares an EIS In accordance with 10 CFR 52.18. Because site suitability encom-

t passes 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, 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 NRC regarding whether there Is reasonable assur-
ance that a reactor or reactors, having characteristics that fall within the parameters for the site
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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, and whether
site characteristics are such that adequate security plans and measures can be developed. In
addition, if the applicant proposes major features of emergency plans, or complete and
integrated emergency plans, the safety evaluation report will document 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. The applicant has chosen to propose major features of emergency
plans.

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 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 reflects upper bounds of the
values for each parameter that it encompasses rather than the characteristics of any specific
reactor design. The PPE is discussed in more detail in section 3.2 of this report.

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
allowed by I OCFR 50.1 0(e)(1), provided that the final ESP EIS concluded that the activities will
not result in any significant adverse environmental impacts which cannot be redressed.
Dominion provided a site redress plan as part of its ESP application (Dominion 2004b).
Activities permitted under an ESP 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
50.1 O(e)(1)).
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ESP Application and Review

In accordance with 10 CFR 52.17(a)(2), Dominion submitted an ER as part of its ESP applica-
tion (Dominion 2004a). The ER focused 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 did 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 standards for review of the ESP application are outlined in 10 CFR 52.18. As with the
ER, this draft EIS focuses on the environmental effects of construction and operation of
reactors that have characteristics that fall within the PPE developed by Dominion and includes
an evaluation of alternative sites to determine whether there is an obviously superior alternative
to the proposed North Anna ESP site. The EIS does not include an assessment of the benefits
of the proposed action or an assessment 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 2004). The
review standard draws from the previously published NUREG-0800, Standard Review Plans for
the Review of SafetyAnalysis forNuclear Power Plants (NRC 1987), and NUREG-1555,
Standard Review Plans for Environmental Reviews for Nuclear Power Plants (ES RP),
(NRC 1999). 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 (ML031710698) provide addi-
tional 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 and its contractor tasked
to perform the environmental review have been trained on using the guidance in the ESRP and
RS-002, and on incorporating the PPE concept into their review. The reviewers understood the
need to adapt the ESRP review guidance to the PPE concept. The findings in this EIS reflect
the adaptation of the ESRP guidance to the PPE approach.

During the review of any future COL application referencing an ESP, the staff will assess the
environmental impacts of the construction and operation of a specific plant design. If the
environmental impacts addressed in the EIS written at the ESP stage are found to be bounding
by the staff, no additional analysis of these impacts is required, even if the ESP applicant
employed the PPE approach. However, environmental impacts not considered or not bounded
at the ESP stage will be assessed at the CP or COL stage. In addition, measures and controls
to limit adverse impacts should 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
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conditions or limitations on the ESP may be necessary in specific areas, as set forth in
10 CFR 52.24. Therefore, the staff has identified in the EIS when and howi assumptions and
bounding values limit its conclusions on the environmental impacts to a particular resource.

Following requirements set forth in 10 CFR Part 51 and the guidance in RS-002, the NRC
environmental staff (and technical experts from Pacific Northwest National Laboratory retained
to assist the staff) visited the North Anna ESP site during December 2003 to gather information
and to become familiar with the site and its environs. During the site visits, the staff and its
contractors met with Dominion staff, public officials, and with members of the public. A scoping
meeting was held on December 8, 2003, to obtain public input on the scope of the
environmental review. The staff reviewed the comments received during the scoping meeting
and also contacted Federal, State, Tribal, regional, and local agencies to solicit comments. 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.

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

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 draft EIS presents the staffs 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. This draft EIS also provides the NRC staff's preliminary 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.
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Figure 2-1. North Anna ESP Site Boundaries within the Existing NAPS Site



I-U

2.0 Affected Environment

2.1 Site Location
Dominion's proposed ESP location is wholly with the NAPS (North Anna Power Station)
site and Is west of and adjacent to the existing facilities of NAPS Units 1 and 2 (see
Figure 2-1). The NAPS site is located in rural Louisa County, which had a population of
about 25,000 in 2000.

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 and around the lake up to the 78-m (255-ft) high-water mark above
MSL Since its completion, recreational, residential, and retirement development has grown
significantly around Lake Anna.

2.2 Land
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 site. The
earthen dam that creates Lake Anna is about 8 km (5 mi) southeast of NAPS.

Lake Anna is divided into two distinct bodies of water, the reservoir and the Waste Heat
Treatment Facility (VVHTF), which is composed of three waste heat treatment lagoons
(Figure 2-4). The lagoons have a total surface area of approximately 1400 ha (3400 ac) and
are separated from the rest of 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 Domiiion 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.
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2.6.1.1 Surface Water Hydrology

The dominant hydrological feature of the NAPS site is Lake Anna. The site is located on Lake
Anna's southern shore. Lake Anna was created by impounding the North Anna River behind
the North Anna Dam. The pool formed behind Lake Anna Dam has a volume of 3.76 x 108 m3

(3.05 x 1 0o acre-ft) at-the normal pool level elevation of 76.2 m (250 ft) above MSL. An
additional 3.02 x 1 o8 m 3 (2.45 105 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 rn
(250 ft) above MSL. The staff independently determined the stage-storage relationship of Lake
Anna using GIS methods and determined the values presented by Dominion within 2 percent
(Dominion 2004a, b).

The lake is divided into two sections by a series of three dikes that separate the WHTF from the
remainder of the lake. 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 the main body of the lake. The main body of
the lake is 3900 ha (9600 acres), whereas the WHTF is 1400 ha (3400 acres).

The watershed above Lake Anna drains 888 km3 (343 mi2) of the eastern slopes of the
southwestern mountains in the Appalachian Range. Water released from Lake Anna Dam
continues to flow down the North Anna River until it joins the South Anna River, to form the
Pamunkey River. Further downstream, the Pamunkey River joins the Mattaponi River to form
the York River. The York River enters Chesapeake Bay approximately 24 km (15 ml) north of
Hampton, Virginia. Virginia currently requires a minimum release of 1.1 m3/s (40 cfs) from the
North Anna Dam, except under drought conditions. During a drought when the lake surface
falls below elevation 75.6 m (248 ft) MSL, a flow of 0.57 rn3/s (20 cfs) must be released
(VDEQ 2001).

M an average year at the site, precipitation exceeds evaporation. Evaporation from the large
sufce area of Lake Anna reduces the total amount of water available to flow downstream of
the dam. An approximation of the natural mean monthly and annual evaporation was obtained
from van der Leeden et al. (1990) for an unnamed reservoir in nearby Richmond, Virginia [40 mi
(64 km) SSE of the site] in 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, Lake Anna experiences 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 lake 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 lake has Inundated. Therefore, the presence of the lake and
the discharge of heat to the lake 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
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water deficits. It should be noted, however, that the dam provides a beneficial flow stabilization
impact, and the historical pre-dam minimum flows were less than the current post-dam
minimum discharges released from the dam, usually less than 0.14 m3/s (5 cfs) during dry
summer months.

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
(1.3 in.) in January. Over an annual cycle this seasonal variability tends to result in a water
deficit during July, August, and September.

2.6.1.3 Hydrological Monitoring
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. Many of these same monitoring activities would likely be continued, if the new
units were built, and would become part of the operational monitoring for the new units
(Dominion 2004a). 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 and water elevations in 19
groundwater observation wells. Nine of the groundwater observation wells are maintained to
detect seepage from the service water reservoir for 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 Lake Anna Dam.
The longest streamflow record exists for the North Anna River gauge near Doswell, Virginia.
This gauge reflects the release from Lake Anna and runoff from an additional 250 km2 (97 mi2)
of watershed downstream of the Lake Anna Dam. This gauge was recorded from April 1929
through October 1988. A streamflow gauge immediately downstream from the Lake Anna Dam
(North Anna River near Partlow, Virginia) was recorded from October 1978 to October 1995.
The gauge on Contrary Creek, which drains into Lake Anna, reflects only 14 km2 (5.53 mi2) of
the watershed and has a record from October 1975 to January 1987. Another stream gauge
upstream of Lake Anna (Parnunkey Creek at Lahore, Virginia) records runoff from 105 km2

(40.5 mi2) of the Pamunkey Creek drainage for the period from August 1989 to July 1993. The
two upstream gauges on Contrary Creek and Pamunkey Creek, record flows representative of
120 km2 (46 Mi 2) or approximately 13 percent of the total upstream area contributing flow to
Lake Anna. Because of the limited inflow data, it is not possible to create a reliable water
budget for Lake Anna directly from inflow and discharge measurements.

/2



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 rate of 120 m3 /s
(4246 cfs). The large volume of water withdrawn from Lake Anna for condenser cooling is
entirely returned to the lake. 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 the remainder of 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 Ud
(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 Lake Anna 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).

Increases in development generally result In increased areas of impervious surfaces. Impervi-
ous surface result in less groundwater recharge and higher fractions of surface water runoff.
Due to 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 Lake
Anna. One of the three counties is relying on obtaining water from the North Anna River
drainage to satisfy their water demands.

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 m3/d (4 MGD), which is the equivalent to a streamflow of 0.17 m3/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 m3/s (46 cfs) from the North Anna
River. The minimum release from Lake Anna prescribed by VDEQ for normal conditions is
1.1 m0/s (40 cfs). During drought conditions the release prescribed by VDEQ can be reduced
to 0.57 m3/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.



2.8 Socioeconomics

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 ml), 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 2040. Dominion used a
formula adopted from the Weldon Cooper Center for Public Service (2004), using 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 1.2 percent (2030 to 2040)
and 1.9 percent (2000 to 2010). Total growth In population between 2000 and 2040 is
projected at 81 percent. The ESP, If granted, would expire in 2026 assuming an Issue date of
2006.

All or parts of 32 counties and fire major cities are located within 80 km (50 ml) of the propobsed
North Anna ESP site. The largest population center within 16 km (10 ml) 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.

Table 2-5. Population Distribution from 2000 to 2040 Within 80 km (50 mi) of the ESP Site

4D to 60 km 60 to 80 km
D to 16 km 16 to 40 km (24.9 to (37.3 to % Annual

Year (O to 10 ml) (10 to 24.9 ml) 37.3 m) 50 ml) Total Growth

2000 15,511 185,456 487,482 849,347 1,537,796

2010(a) 20,996 239,444 604,455 984,645 1,849,540 1.9

2020(a) 26,480 293,431 721,067 1,119,943 2,160,921 1.6

2030(a) 31,965 347,419 837,680 1,255,241 2,472,305 1.4

2040(a) 37,449 401,406 954,292 1,390,539 2,783,686 1.2

(a) Estimated population. Source: Dominion (2004a).

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.
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Table 2-6 lists the age distribution of the population in 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-1 8 age group (30.0
percent versus 24.6 percent for Virginia) and Orange County's 25-to-44 age group (27.8
percent versus 31.6 percent for Virginia).

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 2010 projected growth rate. 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 2010. Both Spotsylvania and
Louisa Counties are ranked amona the fastest arowina counties in Virainia.

Table 2-6. Estimated Age Distribution of Population in 2000

Louisa City of Spotsylvanla
Henrico County County Orange County Richmond County Virginia

Age
Group People % People. % People % People % People % People %

Under 64,702 24.7 6,255 24.4 5,955 23.0 43,178 21.8 27,108 30.0 1,738,262 24.6
18

18 to 24 20,553 7.8 1,691 6.6 1,678 6.5 25,932 13.2 6,626 7.3 . 679,398 9.6

25 to 44 86,166 32.9 7,656 29.9 7,184 27.8 62.712 31.7 29,062 32.2 2,237,655 31.6

45 to 64 58,278 222 6,710 26.2 6,620 25.6 39,839 20.1 20,073 22.2 1,630.867 23.0

65 and 32.601 12.4 3,315 12.9 4,444 17.1 26,129 13.2 7,526 8.3 792,333 11.2
over

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. Population Growth in Henrico, Louisa, Orange, and Spotsylvania Counties, and the
City of Richmond-1 980 to 2010

Henrico County Louisa County Orange County City of Richmond Spotsylvanla County

Annual Annual Annual Annual Annual

Year Population Growth Population Growth Population Growth Population Growth Population Growth

4

1970 154,465 14,004 13,792 249,431 16,424

1980 180,735 1.6 17,825 2.4 18,063 2.7 219,214 -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 4.6

2010 301,000(a) 1.4 29,100 1.3 30,000 1.5 191,600 -0.3 25.000 3.3

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



2.8.1.1 Transient Population

The area within 16 km (10 ml) 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, employment 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 2004a). 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 ml) 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 2004a).

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 2004a), 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 ml). However, compared to the resident population within the same area, use of
these facilities by the transient population is expected to be insignificant (Dominion 2004a).

Between 16 km (10 mi) and 80 km (50 ml) from the ESP site, Paramount's Kings Dominion
Amusement Park is the only major recreational facility that draws a significant amount 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
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 2004a). On
average, the park is open for public use about 138 days per year (Paramount 2004).
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3.0 Site Layout and Plant Parameter Envelope
3.1 External Appearance and Site Layout

The North Anna Power Station 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. Lake Anna is divided into the North Anna
Reservoir, 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, the existing NAPS site
would remain unchanged. The proposed North Anna ESP site, most of which has been
previously disturbed, is located in an area adjacent to the existing Units 1 and 2 (Figure A-1).

A specific plant design has not been selected for the proposed new Units 3 and 4; instead, a
set of bounding plant parameters was chosen to envelop the North Anna ESP site
development. This plant parameter envelope (PPE) is based on the addition of two new power
generating units, each of which would be a stand-alone plant with its own support systems.
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
4300 megawatts-thermal (MW[t]) per unit, or up to a total of 8600 MW(t) for two units. For the
cooling systems, Dominion has proposed using once-through cooling for Unit 3 and dry cooling
towers for Unit 4.

3.2.1.1 Plant Water Consumption

The primary water demand for the proposed Unit 3 is for condenser cooling. The PPE value for
the proposed Unit 3 would be limited to withdrawing 71,900 Us (1,140,000 gpm) through the
Intake structure. The once-through portion of the cooling system would return approximately
the same amount of water to the discharge canal and the WHTF. The elevated temperature of
the discharged water would result in Induced evaporative losses, which would be in addition to
the natural (ambient) evaporative losses from the lake. The induced evaporation caused by the
cooling system design is not included in the PPE and is a site-specific parameter. Only that
volume of the water lost from the lake through induced evaporation is considered a
consumptive use. The estimate of the induced evaporation is presented In Section 5.2.2 of the
Environmental Report (ER) submitted by Dominion (Dominion 2004a), and the staff's
independent estimate of induced evaporation as provided in Section 5.3.1 of this document.

Dry cooling towers are proposed for the Unit 4 cooling system (Dominion 2004a). Whereas wet
cooling towers rely primarily on the latent heat of vaporization of water to satisfy cooling
demands, dry towers rely solely on the much smaller sensible heat exchange between the air
and the water In an enclosed radiator. It should be noted that the consumptive cooling water
use for wet cooling towers is approximately 991 Us (15,720 gpm]), the consumptive water use
for dry cooling towers is a negligible 0.06 Us [1 gpm]).
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3.2.2.1 Description and Operational Modes

Normal Cooling

During normal operation at full power, the primary cooling system for each unit is required to
rejects 2800 MW/hr (9.7 x 109 BTUlhr) to the environment. Unit 3 will reject this heat load via a
once-through cooling system. In that Unit 3 will withdraw water from Lake Anna and discharge
the heated effluent to the discharge canal, this design is the same as for the existing NAPS
Units 1 and 2. Based on the PPE, the maximum temperature increase between the intake and
the discharge will be 1 0C (1 80F) and the maximum discharge temperature will be 52.80C
(1270F). Dominion specified in the PPE that the flow rate through the condenser will not
exceed 71,900 Us (1,140,000 gpm).

During low water conditions, the existing NAPS Units 1 and 2 are allowed to operate until the
surface elevation of the pool reaches a minimum level of 74.4 m (244 ft) above MSL. Dominion
states that it is attempting to have the minimum pool elevation allowed for operation of Units I
and 2 and the proposed new Unit 3 lowered to 73.8 m (242 ft) above MSL (Dominion 2004a).

During normal operation, the proposed new Unit 4 will use dry cooling towers. These towers
will not use make-up water for condenser cooling.

The normal cooling needs of Unit 4 would be provided by a dry cooling tower system. A dry
cooling tower system relies entirely on sensible heat transfer between the fluid circulating in the
condenser loop and the ambient air. It is a completely closed system and, therefore, uses
negligible make-up water and negligible blowdown water. Dry cooling towers uses large fans to
keep air flowing over the fins of the cooling tower(s). Dry cooling towers have a-very high
energy cost that significantly reduces plant efficiency. The efficiency penalty of dry cooling
towers is 8.5-11 percent (Dominion 2004a).

3.2.3 Radioactive Waste Management System

Liquid, gaseous, and solid radioactive waste management systems will 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 will 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 will be designed to meet the design objectives of 10 CFR Part 50, Appendix I
(Numerical guide for design objectives and limiting conditions for operation to meet the criterion
'As Low as is Reasonably Achievable" for Radiological 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 are
contained In the sealed fuel rods, but small quantities escape the fuel rods and contaminate the
reactor coolant. Neutron activation of 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 2004a).
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4.0 Construction Impacts at the Proposed Site
4.1.2 Transmission Line Rights-of-Way and Offsite Areas

Based on the evaluation provided by Dominion, 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 (2004a). 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 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 the construction land-use impacts due to transmission line rights-of-way are
expected to be SMALL, and further mitigation is not warranted.

4.3 Water-Related Impacts

Water-related impacts Involved in the construction of a nuclear power plant are similar to
impacts that would be associated with any large industrial construction project. Likewise, the
applicant must apply for the same permits and follow the same construction best management
practices as any other builder of a large industrial facility. Prior to initiating construction,
including any site preparation work, the applicant is 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 ACE and
regulates impacts of construction activities on wetlands and management of dredged
material.

* Clean Water Act Section 401 certification. This certification would be issued by the
Commonwealth of Virginia and ensures that projects do not conflict with State water
quality management programs.

* Clean Water Act Section 402(p) VPDES storm water permit. This permit regulates point
source storm water discharges. EPA's 1990 Phase 1 Storm Water Regulation estab-
lished requirements for storm water discharges from various activities including
construction activities disturbing an area of at least 2.0 ha (5.0 acres). EPA has
delegated the responsibility for administering the VPDES program in Virginia to VDEQ.

* Coastal Zone Management Act (CZMA) Section 307 Consistency Determination (and
15 CFR Part 930). The Federal consistency requirement In CZMA Section 307 provides
for the primacy of State decisions regarding coastal uses and resources. While the
National Oceanic and Atmospheric Administration administers CZMA, the authority to
issue 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 will alter two ephemeral
streams and possibly one or more wetlands. Removing the cofferdam in Lake Anna would
likely result in temporary and localized suspension of sediment. Any dredging of the approach
channel leading into the intakes for the New units is also likely to result in some temporary and
localized suspension of sediment.

Dominion did not provide information on wetlands in its ER (Dominion 2004a). 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 to ACE. The ACE permitting process ensures that impacts
of construction are limited by requiring the appropriate construction best management
practices. The applicant currently has not obtained a Section 401 certification from Virginia for
construction activities at the ESP site. The ACE is expected to require the applicant to obtain a
Section 401 certification prior to issuing a Section 404 permit.

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 and possibly change the direction of groundwater flow and the available capacity of local
wells. These impacts would be localized temporary construction impacts. Because the impacts
of hydrologic alterations resulting from construction activities would be localized and temporary,
and the VDEQ Section 401 and ACE Section 404 Permit process would serve to minimize
impacts, the staff concludes that the impacts of hydrologic alterations would be SMALL, and
further mitigation beyond the actions stated above is not warranted.

4.3.2 Water-Use Impacts

Water-use requirements for construction activities are similar to other large industrial construc-
tion projects. Additional potable water supplies for the construction workforce would be
required. Water for various standard construction activities, such as dust abatement, would be
provided from Lake Anna. Dewatering systems may preclude existing onsite wells from
providing adequate water supply during construction, particularly potable water needs. If
additional water is required, water could be imported from of site during periods when the
dewatering system is active. Based on these considerations and their localized and temporary
nature, the staff concludes that water-use impacts caused by construction activities would be
SMALL, and mitigation is not warranted.
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4.5 Socioeconomic Impacts
4.5.1 Physical Impacts

Construction activities at the North Anna ESP site may cause temporary and localized physical
impacts including, but not limited to, noise, odor, vehicle exhaust emissions, and dust.
Dominion does not expect significant vibration and shock impacts during construction because
of the strict restriction or control of such activities onsite (Dominion 2004a). This section
qualitatively addresses those potential impacts that may affect people, buildings, roads, and
recreational facilities (such as Lake Anna).

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 would occur within the
NAPS site boundary (Dominion 2004a). Offsite areas supporting construction activities
(e.g., borrow pits, quarries, disposal sites) are assumed to be permitted and operational. As
such, impacts on those facilities from constructing Units 3 and 4 at NAPS are considered small
incremental impacts associated with their normal operation.

Dominion expects that individuals working onsite or living near the North Anna ESP site would
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 and/or notifications of these activities would be provided. Dominion has
stated that these activities would be performed in compliance with Federal, State, and local
regulations, and with site-specific permit conditions (Dominion 2004a).

Fugitive dust and odors could be generated as a result of normal construction activities.
Various mitigation measures, such as paving disturbed areas, using water to suppress dusts,
and reducing material-handling activities, as stated in Section 4.2.1 of the ER, could be
undertaken to minimize these impacts.

4.5.1.3 Roads

The transportation network in Louisa County and at the ESP site is a weli-developed system. In
2001, most of the roadways within Louisa County were operating at acceptable levels-of-service
(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).

Dominion states 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.
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Dominion anticipates that some minor road repairs and improvements (e.g., patching cracks
and potholes, adding turn lanes, reinforcing soft shoulders) would be necessary to enable
equipment accessibility and minimize safety risks (Dominion 2004a). Construction site exits
onto public roads would be marked clearly with signs and maintained. Any damage to public.
roads, markings, or signs caused by construction activities would be repaired to pre-existing
conditions or better by Dominion (Dominion 2004a).

Dominion states 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 2004a). However, the
staff evaluation found that State Route (SR) 700 leading into NAPS from SR 618 is very narrow
and paved. It is unlikely that this road could accept heavy construction traffic and the
transportation of construction materials without substantial upgrading. There could be conges-
tion at shift changes at the intersection of SR 700 and SR 652, particularly if the construction
and operating personnel both 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. 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 taking some of the burden off the local roads. The rail spur may
require upgrading to accommodate the heavier loads.

While Dominion stated that no public roads would need to be altered due to construction of new
facilities, local officials believe this would need to be evaluated prior to the start of construction.
Based on the information provided by Dominion in its ER and its own independent review, the
staff concludes that the overall physical impacts to local roadways would be temporary and
SMALL, as long as mitigation actions, such as traffic control and possible management meas-
ures that Dominion Identified, are undertaken.

4.5.3.5 Housing

Dominion estimates It would need a construction workforce of up to 5000 over a 5-year period
to construct Units 3 and 4 (Dominion 2004a). 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 2004a). It is not unusual for construc-
tion workers to drive 80 km (50 mi) or more from their place of residence to a job site. So, even
if 1000 or more workers came from outside the region, all 1000 would not necessarily require
housing within the region.

Police, Fire, and Medical Facilities

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 evaluates 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 the
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.
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5.0 Station Operation Impacts at the Proposed Site
5.2 Meteorological and Air Quality Impacts

The proposed cooling systems include once-through cooling for Unit 3 and dry cooling towers
for Unit 4. The meteorological and air quality impacts from operating Units 3 and 4 would be
limited to those resulting from operation of the Unit 4 dry cooling towers and periodic pollutant
emissions from auxiliary boilers and generators from both units. Unit 4 use dry cooling towers.
which dissipates the heat directly to the air. In a dry cooling tower ambient air is drawn across
sealed tubes and the heat is transferred directly to the air. The heated air then mixes with the
surrounding air. Any increase in air temperature would be localized and not affect the air
quality. The meteorological and air quality impacts of the cooling systems and the transmission
lines are expected to be negligible.

Air quality impacts from routine releases other than the cooling system would be limited to non-
radiological pollutants emitted during the operation of auxiliary boilers and emergency genera-
tors, and emissions from onsite services vehicles. These systems would be used on an
infrequent basis, and pollutants discharged (I.e., particulates, oxides of sulfur and nitrogen,
carbon monoxide, and hydrocarbons) would be handled in accordance with Federal and
State regulations. Dominion provided bounding values for these pollutants (Dominion 2004a).

Because these systems are used on an infrequent basis (i.e., typically a few hours per month)
and the fact that there is no significant industrial activity within 16 km' (1 0 mi) of the ESP site,
the impact of pollutants from these sources would be small. As of January 2004, there were no
non-attainment areas in the region surrounding the site for the mandated criteria pollutants
(EPA 2004). Therefore, the Virginia Department of Environmental Quality (VDEQ) could decide
to incorporate emission limits for the ESP site under fhe existing Exclusionary Permit for the
North Anna site.

Impacts of existing transmission lines on air quality. were reviewed in the Generic Environmental
Impact Statement of License Renewal of Nuclear Plants (NUREG-1 437) (NRC 1996). Small
amounts of ozone and smaller amounts of oxides of nitrogen are produced by transmission
lines. The analysis found the small amounts of these gases to be insignificant for 745-kV lines
(the largest lines in operation) and for a prototype 1200-kV line. In addition; it was determined
that potential mitigation measures would be very costly and would not be warranted. The
largest existing line in the transmission and distribution system servicing the North Anna ESP
site Is a 500-kV line, which is well within the range of lines considered in NUREG-1437. Given
the relatively large distance from the Class I areas and short time duration of any emissions,
the resulting impact on local ambient air quality levels or visibility in the Class I areas is
estimated to be insignificant. Based on these factors, the staff concludes that the potential
impacts of releases from vehicles, auxiliary boilers, emergency generator, cooling systems and
transmission lines would be SMALL, and maintenance measures beyond those normally taken
in the operation of plant equipment are not warranted.
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5.3 Water-Related Impacts

This section discusses the water-related impacts of the new units including the influence of
increased heat load to Lake Anna from the once-through cooling of Unit 3. The proposed Unit
4 with its dry cooling system would have negligible impacts on the water supply. Therefore, only
Unit 3 is considered in relation to water use.

Use of water resources requires managing and balancing the tradeoffs between various, often
conflicting objectives. The objectives of water management at Lake Anna and the North Anna
River downstream of Lake Anna include recreation, visual aesthetics, fishery maintenance, and
a variety of consumptive uses of water, such as municipal water supplies and industrial uses
(e.g., cooling water for power generation). The ultimate responsibility for regulating water use
and water quality is delegated to the Virginia Department of Environmental Quality (VDEQ)
through both Federal laws and laws of the Commonwealth of Virginia. Water resource
management incorporates the uncertainty of projections of the future supply and demand for
water that results from natural climate variability and man-made demands. The ability to
manipulate the water supply to balance periods of excess water supply with periods of excess
water demand is limited by the available water Infrastructure. While the water supply is
regularly being replenished by precipitation, conflicts over water resources typically grow along
with population.

Both Dominion and the staff analyzed changes in Lake Anna's water supply that would result
from operating Unit 3 at the North Anna site. The applicant and the staff employed different
approaches and relied on different data sources. For a more complete description of the
applicant's analysis refer to Sections 52.2 and 5.3.2 of the ER.

The staff has reviewed long-term precipitation and evaporation data from Richmond, Virginia, to
characterize typical year conditions and critical year conditions. Based on annual values, the
data show that precipitation exceeds evaporation in average years. Using average monthly
estimates, evaporation exceeds precipitation by more than 20 percent in June. In an average
year, runoff from areas draining Into Lake Anna offset any deficit in the lake due to natural
evaporation. However, even making normal minimum releases of 1.1 mols (40 cfs) from Lake
Anna will result in deficits during July, August, and September. Therefore, the lake level will
decline in average years during those months. Historical summer flows downstream were
much lower than the current minimum release, so it is reasonable that Lake Anna would
experience deficits during the summer. While the addition of Unit 3 would cause further
declines in Lake Anna, in long-term simulations using the water budget model (discussed
below), the staff determined that in normal years, the lake surface elevation would not drop
below 75.6 m (248 ft) above mean sea level (MSL).

During the period from October 2001 through December 2002, an extreme drought occurred In
the region from Georgia to northern Virginia. As a result of this climatic anomaly, Lake Anna
experienced the lowest wafer surface elevations and lowest estimated inflows in its history.
Through the Lake Level Contingency Plan (a condition of the NAPS [Virginia pollution discharge
elimination system] VPDES permit issued by VDEQ), releases from Lake Anna Dam were
reduced to below the normal minimum of 1.1 ms/s (40 cfs) to 0.57 m3/s (20 6fs). Low water
conditions were quickly reversed when normal precipitation levels returned to the region. This
period of extreme drought was considered as the critical period in the analyses of both the
applicant and the staff.
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Both the staff's and the applicant's water budget models of Lake Anna were based on a
simplified representation of the conservation of mass. The principle of conservation of mass
can be restated specifically for water as "the change In storage of water at any time is equal to
the water inflow less the water outflow." In both watei budget models, changes in lake storage
over time were equal to the differences between the inflows and the outflows. Inflows included
the drainage from the basin upstream of the lake and the precipitation occurring directly on the
lake. Outflows were the natural and induced evaporations and releases from the dam.
Groundwater can either flow from the aquifer into Lake Anna or Lake Anna water can recharge
the aquifer. Based on groundwater elevation measurements, the only time Lake Anna is
expected to recharge the adjacent aquifer would be after refilling the lake following an extended
period of very low lake elevations. The change in storage is reflected by a change in the pool
elevation.

The staff and Dominion made different assumptions to estimate the inflow to Lake Anna.
Because of the limited record of tributary flow measurements, there is no direct way to estimate
the total inflow into Lake Anna from its tributaries. The outflow from Lake Anna Dam was
estimated by Dominion from the U.S. Geological Survey (USGS) gauge downstream from the
dam at Doswell, Virginia, after adjusting for the additional contributing area downstream
between the dam and the Doswell gauge. Precipitation data was not used by the applicant in
its water budget analysis as it assumed that the sum of precipitation, groundwater, and tributary
as the imbalance between the estimated evaporative losses, dam releases, and the change in
storage in the lake. The change in storage in the lake was based directly on records of the pool
elevation. Evaporation estimates were based on calculations with the applicant's lake
temperature model discussed in Section 5.3.2 of the ER. Relatively small errors in the pool
elevation measurements can result in significant errors In the combined precipitation,
groundwater, and tributary inflow estimate. For example, an error of only 2.5 cm (1 in.)
between daily lake elevation measurements translates Into an error of about 14 m3/s (500 cfs);
this can result in negative inflow estimates that are physically impossible. The occurrence of
negative inflow estimates was reduced by Dominion by using weekly averages instead of daily
values. Dominion provided results as the weekly averaged results.

The staff estimated inflows for the drainage upstream of Lake Anna using data from the
adjacent Little River drainage basin adjusted for the differences in drainage areas. The reason
for using an adja6ent drainage basin is that too few of the tributaries flowing into Lake Anna are
gauged for the direct data to be useful in constructing an inflow sequence for analysis. The
staff also decided that the flows downstream from the Lake Anna Dam cannot be used to
estimate the inflows to Lake Anna because they are too heavily influenced by consumptive
losses from Units 1 and 2 and the flow regulation resulting from the lake to be used. The Little
River drainage is a 277 km2 (107 mi2) area adjacent to the North Anna drainage with
measurements from October 1961 to the present. Based on a review of streamflow records
from the USGS Gauge 01671100 (Little River near Doswell, Virginia), the staff selected the
period from June 2000 through April 2003 as the critical water period. The direct precipitation
to the lake was based on precipitation records from the meteorological station at the Richmond,
Virginia, airport.
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The staff estimated outflows from the lake based on the current operating rules for Lake Anna.
Dam. Releases are generally performed to maintain a water surface elevation of 76.2 m (250
ft) above MSL. When the water surface elevation drops below 76.2 m (250 ft) above MSL
because of inadequate inflow to offset the natural and induced evaporative losses, the release
is maintained at the normal minimum flow of 1.1 m3/s (40 cfs). If the water surface elevation
declines below 75.6 m (248 ft) above MSL, releases were assumed to decrease to 0.57.m3/s
(20 cfs) immediately. In cases of severe declines in the lake water surface elevation, this
assessment took into account the currerit lake level limit for Units 1 and 2 operation is 74.4 m
(244 ft) MSL and for proposed Unit 3 is 73.8 m (242 ft) MSL Once the water surface elevation
rose above the intake threshold, the unit(s) were restarted.

5.3.1 Hydrological Alterations

The only plant operational activity identified by staff that would result in a detectable
hydrological alteration is the discharge of waste heat from Unit 3. The additional discharge
entering the discharge canal from the Unit 3 will result in shorter times for the water to travel
from the discharge back to the intake. Similarly, a decrease of lake volume due to additional
induced evaporation from Unit 3 would also reduce the travel time between the discharge and
the intake.

During normal operation at full power, based on the PPE, the primary cooling system for each
unit is required to reject 2800 MW (9.7 BTUI/hr) to the environment. Unit 3 will reject this heat
load via a once through cooling system. This design is the same as for NAPS Units 1 and 2 in
that Unit 3 will withdraw water from Lake Anna adjacent to the location of the existing intakes
and discharge the heated effluent to the discharge canal. The PPE also states that the flow
rate through the condenser will niot exceed 71,900 Us (1,140,000 gpm). The once-through
portion of the cooling system would return approximately the same amount of water to the
discharge canal and the WHTF. The elevated temperature of the discharge would result in
induced evaporative water losses, which are in addition to the natural (ambient) evaporative
water losses from the lake. The induced evaporation the cooling system design Is not included
in the PPE and is a site-specific parameter. Only that volume of the water withdrawn from the
lake through induced evaporative loss is considered a consumptive use. The staff's bounding
analysis used the applicant's PPE estimates of Induced evaporation for a once-through system
0.738 m3/s (11,700 gpm), and evaporation for a wet cooling tower 1.23 m 3 /s (19,500 gpm).

Because makeup water for ultimate heat sink (UHS) cooling towers is proposed to be stored in
an engineered basin and is much less than the water demand during normal operation, water
demand in UHS mode is considered to be bounded by the water demand for normal operation.
The PPE provides no information on the seasonal variations on water demand. While it might
be expected that the cooling system flow rate could be reduced In response to cooler intake
water during the winter months, the staff assumed a constant maximum flow would bound any
hydrologic alteration impacts.

During low water conditions, the existing two NAPS units are allowed to operate down to 74.4 m
(244 ft) above MSL. The applicant is proposing that Unit 3 be allowed to operate down to 73.8
m (242 ft) above MSL Given the gradual decline of the lake elevation during periods of
drought, the staff concluded that the facility would have adequate time to prepare for any
shutdown caused by low lake elevations.
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No information on operational practices and procedures were provided in the ESFP application.
The applicant is deferring this analysis to the CP/COL application at which time the'staff will
review the operational practices and procedures that might minimize adverse impacts due to
hydrological alteration.

While the increased circulation of water within Lake Anna resulting from the increased
discharge from the Unit 3 will be detectable, staff conclude it is only an impact inasmuch as it
results in a change in the quantity and distribution of heat in the lake. The staff Identified no
impacts that would be irreversible. The staff concludes that the hydrological impacts would be
SMALL However, at the CP/COL stage, the applicant will provide sufficient temperature and
velocity monitoring data and modeling results to ensure that the hydrological impact of the
actual discharge design is bounded by tlhis EIS.

5.3.2 Water-Use Impacts

The existing NAPS units are the largest users of water in the region, and the addition of a third
unit-would add to this use. Other uses include recreation and fishing, and a variety of down-
stream consumptive users of water, such as municipal water supplies and industrial uses. Most
of the NAPS water usage of water drawn from Lake Anna for condenser cooling is non-
consumptive as it is entirely returned to the lake. However, although there is no consumptive
use of water between the intake and discharge, the elevated temperature of the discharged
water results in additional induced evaporative losses from the remainder of Lake Anna, and a
third unit's once-through cooling system would add to this loss.

The impacts on water use are related to the water.budget. Discharge of the additional
condenser cooling heat from Unit 3 to the lake would increase the heat in the lake and increase
evaporation. This additional volume of discharged cooling water would also change the hydro-
dynamic circulation of Lake Anna. The increased evaporation from Lake Anna from a third
unit's once-through cooling system would increase the duration that the flow rate from the Lake
Anna Dam would be 0.57 m 3 /s (20 cfs) or less from 5.8 percent to 11.8 percent of the time and
the percent of the time the lake level would be less than or equal to 75.6 m (248 ft) above MSL
from 5.2 to 1 1.6 percent of the time. This will increase the time that the lake level or flow rate
will be low. This will impact the recreational use of the lake as discussed in section 5.5.

In addition to the differences in inflow estimates mentioned earlier, the staff's'assessment of the
water budget involved different methods from the applicant's assessmrent. 'The staff Water
budget model, LakeWBT, used a fundamental timestep of six hours, whereas the applicant
used a fundamental timestep of one week (NRC 2004b).

Evaporative mass transfer is generally approximated by multiplying a wind function times the
difference in vapor pressure between the water surface and the atmosphere. Because vapor
pressure is temperature dependent, an accurate temperature measurement of both the water
surface and the atmosphere in contact with the water are necessary for an accurate estimation
of evaporative mass transfer. Numerous evaporation formulations are available in the technical
literature including Bras (1990) and Brutsaert (1982). Two technical studies germane for
conditions surrounding Lake Anna are TVA (1972) and Edinger, et al. (1974). Staff applied
both of these formulations of evaporation to understand the sensitivity of the Lake Anna water
budget model.



LakeWBT included a dynamic representation of evaporation and heat loss. The staff estimated
the ambient evaporation based on the TVA formulation with meteorological data (air
temperature, relative humidity, and wind speed) obtained from the NOAA weather station at the
Richmond, Virginia airport The TVA formulation also requires data for the ambient lake
temperature. For these data, the staff used the equilibrium temperatures estimated in the
applicant's MIT model. The staffs bounding analysis used the applicants PPE estimates of.
evaporation for a onpe-through system 0.738 mr/s (11,700 gpm) and evaporation for a wet
cooling tower 1.23 mrts (19,500 gpm). The wet cooling tower evaporation estimate is a
conservative bounding value of forced evaporation of the once-through system as it includes no
heat loss through any mechanism except evaporation. Long-wave and conductive heat loss are
both neglected using the wet cooling tower estimate and therefore make the estimate
conservative.

Lake temperature estimates used in the staff's estimation of the forced evaporation of the
existing units were obtained from the applicant's calibrated and validated MIT model results.
The staff used conservative temperature values from the MIT model as input into the staff's
estimation of the evaporative loss. By selecting upstream temperatures, conservatism was
enforced. The temperature at the end of the discharge canal was used to represent the main
portion of the WHTF. The temperature. at Burnis Point was used to represent the main body of
the lake. The arms of the main body were assumed to be at the equilibrium temperature.

The staff estimated outflows from the lake based on the current operating rules for Lake Anna
Dam. Releases are generally performed to maintain a water surface elevation of 76.2 m (250
from 5.2 to 11.6 percent of the time. This will increase the time that the lake level or flow rate
will be low. This will impact the recreational use of the lake as discussed in section 5.5.

In addition to the differences in inflow estimates mentioned earlier, the staff'sassessment bf the
water budget involved different methods from the applicant's assessment. The staff Water
budget model, LakeWBT, used a fundamental timestep of six hours, whereas the applicant
used a fundamental timestep of one week (NRC 2004b).

Evaporative mass transfer is generally approximated by multiplying a wind function times the
difference in vapor pressure between the water surface and the atmosphere. Because vapor
pressure is temperature dependent, an accurate temperature measurement of both the water
surface and the atmosphere in contact with the water are necessary for an accurate estimation
of evaporative mass transfer. Numerous evaporation formulations are available in the technical
literature including Bras (1990) and Brutsaert (1982). Two technical studies germane for
conditions surrounding Lake Anna are TVA (1972) and Edinger, et al. (1974). Staff applied
both of these formulations of evaporation to understand the sensitivity of the Lake Anna water
budget model.

LakeWBT included a dynamic representation of evaporation and heat loss. The staff estimated
the ambient evaporation based on the TVA formulation with meteorological data (air
temperature, relative humidity, and wind speed) obtained from the NOAA weather station at the
Richmond, Virginia airport. The TVA formulation also requires data for the ambient lake
temperature. For these data, the staff used the equilibrium temperatures estimated in the
applicants MIT model. The staff's bounding analysis used the applicant's PPE estimates of
evaporation for a once-through system 0.738 meWs (11,700 gpm) and evaporation for a wst
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cooling tower 1.23 m3/s (19,500 gpm). The wet cooling tower evaporation estimate is a
conservative bounding value of forced evaporation of the once-through system as it includes no
heat loss through any mechanism except evaporation. Long-wave and conductive heat loss are
both neglected using the wet cooling tower estimate and therefore make the estimate
conservative.

Lake temperature estimates used in the staff's estimation of the forced evaporation of the
existing units were obtained from the applicant's calibrated and validated MIT model results.
The staff used conservative temperature values from the MIT model as input into the staff's
estimation of the evaporative loss. By selecting upstream temperatures, conservatism-was
enforced. The temperature at the end of the discharge canal was used to represent the main
portion of the WHTF. The temperature at Burrus Point was used to represent the main body of
the lake. The arms of the main body were assumed to be at the equilibrium temperature.

The staff estimated outflows from the lake based on the current operating rules for Lake Anna
Dam. Releases are generally performed to maintain a water surface elevation of 76.2 m (250
ft) above MSL. When the water surface elevation drops below 76.2 m (250 ft) above MSL
because of inadequate inflow to offset the natural and induced evaporative losses, the release
is maintained at the normal minimum flow of 1.1 m 3 Is (40 cfs). If the water surface elevation
declines below 75.6 m (248 ft) above MSL, releases were assumed to decrease to 0.57 m 3/s

(20 cfs) immediately. In cases of severe declines In the lake water surface elevation, this
assessment took into account the current lake level limit for Units 1 and 2 operation, 74.4 m
(244 ft) MSL, and for proposed Unit 3, 73.8 m (242 ft) MSL. Once the water surface elevation
rose above the intake threshold, the unit(s) were restarted.

The staff's water budget modeling analysis assumed both the existing NAPS units and the
once-through Unit 3 operated continuously at a 100% load factor except when the lake dropped
below the current threshold, at which point the impacted units cease to operate. Four
scenarios, including Unit 3 using an alternate cooling system (wet cooling towers), were
selected to estimate the minimum water surface elevations: no units operating; Units 1 and 2
operating; Units 1 and 2 and the proposed Unit 3 (once-through system); and Units 1 and 2 and
the proposed Unit 3 (wet tower cooling). The last scenario represents a water use upper
bound. When modeling water surface elevations during the critical period of record, specifically
targeting the minimum elevation occurring during early October (in the 2nd week) of 2002, the
model predicts the following minimum water surface elevations for the various scenarios:

* No units operating: 75.53 m (247.8 ft)
* Units 1 and 2 (existing/observed conditions): 74.71 m (245.1 ft)
* Units 1 and 2 plus Unit 3 using once through cooling: 74.19 m (243.4 ft)
* Units 1 and 2 plus Unit 3 using wet cooling tower cooling: 73.88 m (242.4 ft).

These numbers are similar to results provided in the ER, in which Dominion estimated that
during the critical period, the water surface elevation would drop an additional 0.6 m (2 ft), from
below 75.0 m (246 ft) to below 74.4 m (244 ft), with the addition of Unit 3 (using wet cooling
tower cooling).
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Based on the results of the staff's independent water budget model, showing that supply
exceeds demand, the staff concluded that the water supply provided by Lake Anna is adequate
to meet plant and current downstream water demands except during periods of severe drought.
Operation of Unit 3 would increase the duration of periods during drought conditions when the
Lake Level Contingency Plan would be applied. Hanover County, one of four downstream
counties, has Identified a need for additional water (Hanover County 2004). The downstream
users identified by Hanover County are, the county itself, the Doswell Limited Partnership
Power Plant, Paramount's King's Dominion and the Bear Island Paper Company. To meet their
future.projected demand, Hanover County proposes to withdraw 1.3 m3/s (46 cfs) from the
North Anna River (Dominion 2004a). However, this diversion target withdrawal exceeds the
discharges currently specified in the Lake Level Contingency Plan for minimum releases In
normal and drought conditions. The Virginia General Assembly passed a bill that mandated
that the minimum releases be reduced during drought conditions. This mandate is met by the
Lake Level Contingency Plan, which requires the flow to be reduced to a minimum of 1.3 m 3 Is
(20 cfs) during drought conditions. Any future conflicts over water use fall within the regulatory
authority of the Commonwealth of Virginia.

Based on the information provided by Dominion In Its ER and Its own Independent modeling,
the staff concludes that during normal water years the water use impacts, including impacts on
downstream users, would be SMALL, and mitigation is not warranted. During severe droughts,
however, the Impact to the water level could be temporarily MODERATE. Given the infrequent
and temporary nature of the severe drought conditions, the fact that Units 1 and 2 are currently
required to shut down at 74.4 m (244 ft), and that lake level will return to normal with normal
precipitation, no mitigation is warranted. (See chart on page 44.)

5.3.3 Water-Quality Impacts

Because a specific design has not been selected, the ultimate water treatment systems for.
proposed Units 3 and 4 are not specified. Currently, raw cooling water from Lake Anna for
condenser cooling and service water needs at NAPS Units I and 2 is not treated. Makeup
water for Unit 4, and the ultimate heat sink systems for both Units 3 and 4 would require
treatment with biocides, antiscalants, and dispersants. Makeup of ultrapure water systems,
such as condensate and primary cooling, would employ technologies such as reverse osmosis
and ultrafiltration.

The United States Environmental Protection Agency (EPA) has delegated the responsibility for
regulating water quality to VDEQ. The water quality impact of effluents from Units I and 2 Is
regulated by a VPDES permit which minimizes the impact on Lake Anna's water quality. .
Units 3 and 4 would also be regulated by a VPDES permit. Therefore, based on the review of.
the current VPDES permit for Units 1 and 2, the required VPDES permit for Units 3 and 4,
Dominion's ER, the environmental monitoring report, and its independent review, the staff
concludes that the impact to water quality would be SMALL, and mitigation is not warranted.
However, this will have to be verified at the CP/COL stage when a design has been selected.



5.4.2.4 Aquatic Thermal Impacts

This section discusses the potential thermal impacts to the aquatic resources of Lake Anna
from adding heated water from the proposed Unit 3's once-through cooling discharge along with
discharge from NAPS Units 1 and 2 into the discharge canal and its influence on the tempera-
tures in Lake Anna. Fish and other aquatic resources are potentially Impacted when water
temperatures are greater or lower than the plants or animals can tolerate or water temperatures
change so quickly that plants and animals cannot adjust. The staff evaluated the aquatic
impact on the lake's ecosystem, and describes the water-use impacts of the cooling system for
an additional unit. Except where site-specific data were available, the bounding design
parameter values from the plant parameter envelope (PPE) were used as the basis for the
analysis and evaluation of the Unit 3 discharge system. The staff describes the physical
attributes of the new discharge system in Section 5.3.1.

The thermal analysis for Lake Anna described in the ER (Dominion 2004a) predict surface and
sub-surface temperatures for the following three locations: Burrus Point, Thurman Island, and
the existing intake area based on historical meteorological data (1961 to 2003). Temperatures
predicted under hifstorical two-unit operation were compared to field measurements and found
to approximate actual temperatures. With a three-unit operation, Dominion predicted a
measurable increase' In Lake Anna temperatures.

Based on Dominion's modeled results, three-unit operation would increase average daily
surface temperatures in the Burrus Point area by approximately 30C (50F) and would Increase
average daily surface temperatures in the Thurman Island and intake areas by approximately 3°
and 20C (50 and 4OF), respectively. Maximum daily surface temperatures predicted for the
Burrus Point, Thurman Island, and the existing intake locations over approximately 42 future
years of 3-unit operation were 35.60, 35.10, and 34.40C (96.00F, 95.1 OF, and 94.00F),
respectively. The model predicts that 350C (950F) would be exceeded at a surface depth in the
Burrus Point area only 1 year out of 42 years, and in only 6 days of that year. This translates
into less than 0.04 percent of the 42-year period (more than 15,000 days) evaluated. At the
Thurman Island location, 320C (900F) would be exceeded at a surface depth on an average of
20 days per year, during the June-September period. At the Intake location, 902F would be
exceeded at a surface depth on an average of 8 days per year during the July-September
period. Average annual surface temperatures at these locations would be substantially lower,
ranging from 21.4° to 22.80C (70.50F to 73.1 0F). As discussed in the ER, Dominion's thermal
modeling assumes that temperatures at a given location would be uniform from the surface to a
depth of 8.5 m (28 ft). This upper layer of warm, well mixed water corresponds with the area of
the epilimnion in a thermally stratified body of water. The thermocline, a transitional zone
where temnperature drops rapidly with increasing depth, lies between the epiliminion and the
hypolimnion.

Under the thermocline in the hypollmnion, temperatures are markedly cooler, even at the
hottest times of year. Average daily temperatures are predicted for surface and subsurface
depths at Burrus Point, Thurman Island, and intake locations during the summer months over a
42-year period.



The applicant's analysis indicates that average daily Lake Anna water temperatures at the
surface would be high enough in late summer with three units operating to produce an
avoidance response in some resident fish species. Fish could respond by moving up-lake, into
tributary streamns, or into deeper, cooler water. Temperatures below the warm, well-mixed
epilimnion (at the thermocline and below, until dissolved oxygen becomes limiting) would be
somewhat lower and acceptable to most Lake Anna fish species. Many non-pelagic fish
species in temperate-zone lakes and reservoirs move seasonally in response to changes in
temperatures, oxygen levels, and availability of food, even when the lake or reservoir is
unaffected by the operation of a power plant (Hall 1977).

The warm water fish species of Lake Anna - those with less stringent temperature
requirements that are native to inland waters in the southeast - should not be adversely
affected by the operation of a new unit with.a once-through cooling system. These include
most of the species sought by anglers: largembuth bass, black crappie, bluegill, channel
catfish, and white catfish. The two most important forage species, gizzard shad and threadfin
shad, also should not be adversely affected.

Overall, the staff determined that additional heat discharged to Lake Anna from the WHTF,
would be localized and would not increase water temperature throughout the lake and would
not destabilize the native fish populations. During the summer when warmer temperatures
accumulate hear the discharge, most of the lake is unaffected by operations, and fish will be
able to find sufficient inhabitable areas. Additionally, the fish found in the lake most frequently
are prolific, exhibit a high reproductive potential, and compensate to offset losses. Based on
these factors, the staff concludes the thermal impacts on the fishery community of the
discharge of waste heat from Unit 3 into Lake Anna would be SMALL, and mitigation is not
warranted.

5.9.3 Impacts to Members of the Public

Maximally Exposed Individual

Dominion (2004a) stated that whole body and organ dose estimates to the maximally exposed
individual from liquid and gaseous effluents for one unit were within the design objectives of
10 CFR Part 50, Appendix I. Doses to whole body and maximum organ at Lake Anna from
liquid effluents were well within the 0.03 mSv/yr (3 mrem/yr) and 0.01 mSv/yr (10 mremlyr)
Appendix I design objectives, respectively. Doses at the site boundary from gaseous effluents
were well within the Appendix I design objectives of 0.1 mGy/yr (10 mradlyr) gamma in air,
0.2 mGy/yr (20 mradlyr) beta in air, 0.05 mSvlyr (5 mremnyr) dose to the whole body, and
0.015 mSv/yr (15 mrem/yr) dose to the skin. In addition, dose to the thyroid was within the 0.15
mSv/yr (15 mremlyr) Appendix I design objectives. A comparison of dose estimates for one
unit to the Appendix I design objectives is presented in Table 5-10.



The cumulative effects of two new units would still be within the Appendix I design objectives.
For comparison, gaseous and liquid effluents from the existing NAPS Units 1 and 2 contribute a
small fraction of the Appendix I design objectives (i.e., less than 2 percent) (NRC 2002).
Therefore, the cumulative effects of both the current operating units and the two proposed units
would be within the Appendix I design objectives.

If Dominion applies for a CP or a COL, the staff would verify whether liquid and gaseous
effluent releases for the actual reactor design(s) are bounded by the PPE bounding release
values used by Dominion in its ESP application. Additional evaluations would be performed if
bounding release values are exceeded.

Table 5-10. Comparison of Maximally Exposed Individual Dose Estimates from Liquid and
Gaseous Effluents to 10 CFR Part 50, Appendix I, Design Objectives

Pathway/Type of Dose
Liquid Effluents

Whole body dose
Maximum organ dose

Gaseous Effluents (Noble gases only)

Dominion (2003a)("') Appendix I Design Objectives

0.013 mSv/yr adult
0.017 mSv/yr teen liver

Gamma air dose 0.021 mGy/yr
Beta air dose 0.035 mGylyr
Whole body dose 0.017 mSv/yr
Skin dose 0.042 mSv/yr

Gaseous Effluents (Radloiodines and particulates)
Organ dose 0.077 mSvlyr (thyroid)

(a) Doses were estimated for one unit.
(b) Multiply mSvlyr (or mGylyr) times 100 to obtain mrem/yr (or mrad/yr)

0.03 mSvlyr
0.1 mSv/yr

0.1 mGy/yr
0.2 mGylyr
0.05 mSv/yr
0.15 mSv/yr

0.15 mSv/yr
-

Dominion (2004a) stated that doses from liquid and gaseous effluents to the maximally exposed
individual at the site boundary from the existing Units 1 and 2 and the two proposed Units 3 and
4 combined were well within the regulatory standards of 40 CFR Part 190. Doses from direct
radiation were determined to be negligible (Dominion 2004a). The dose standards from 40
CFR Part 190 are 0.25 mSv/yr (25 mrem/yr) to the whole body, 0.75 mSv/yr (75 mremlyr) to the
thyroid, and 0.25 mSv/yr (25 mrem/yr) to any other organ. The combined estimated doses from
the existing units and the proposed new units were 0.062 mSv/yr (6.2 mrem/yr) to the whole
body, 0.18 mSv/yr (18 mrem/yr) to the thyroid, and 0.084 mSv/yr (8.4 mrem/yr) to the bone for

the maximally exposed individual at the site boundary (Dominion 2004a). These data are sum-
marized in Table 5-1 1. Adherence to the 40 CFR Part 190 dose standards, ensures
compliance with 10 CFR 20.1301, which states that the total effective dose equivalent to
individual members of the public from licensed operations shall not exceed 1 mSv (0.1 rem) in a
year.
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Table 5-11. Comparison of Maximally Exposed Individual Dose Estimates from Liquid and
Gaseous Effluents to 40 CFR Part 190 Standardsa

Dose Dominion (2003a) 40 CFR 190 Standards
Estimaterb)(cl

Whole body dose equivalent 0.062 mSv/yr 025 mSv/yr
Thyroid dose 0.18 mSv/yr 0.75 mSv/yr
Dose to another organ 0.084 mSv/yr (bone) 0.25 mSv/yr
(a) Doses from direct radiation were determined to be negligible (Dominion 2004a).
(b) Sum of dose from liquid and gaseous effluent releases for the two existing NAPS units and the proposed

units (Dominion 2004c)
(c) Multiply mSv/yr times 100 to obtain mremlyr.

Population Dose

Dominion (2004a) estimated a collective whole body dose within 80 km (50 mi) of each unit to
be 0.32 person-Sv/yr (32 person-rem/yr). A collective dose of 0.14 person-Sv/yr (14 person-
rernmyr) was calculated for the liquid effluent pathway using the LADTAP II computer code. A
collective dose of 0.18 person-Sv/yr (18 person-rem/yr) was calculated for the liquid effluent
pathway using the GASPAR II computer code. The staff performed an independent evaluation
of population doses and found the applicant's estimates to be conservative. The estimated
collective dose to the same population from natural background radiation was 9200 person-
Sv/yr (920,000 person-rernmyr). The collective dose from natural background radiation was
calculated by using the 80-km (50-mi) population data of 2.8 million and a dose rate of 3.25
mSv/person/yr (325 mrem'person/yr).

The staff conservatively estimated the risks to the population living within 80 km (50 mi) of the
new Units 3 and 4 using the International Commission on Radiological Protection (ICRP) 60
nominal probability coefficients for fatal cancers (5 x 1 02/Sv), non-fatal cancers (1 x 102/Sv),
and severe hereditary effects (1.3 x 10-2ISv) to the population (ICRP 1990). These probabilities
were multiplied by the estimated collective whole body dose of 0.32 person-Sv/yr (32 person-
rem/yr) to obtain an estimated number of fatal cancers, non-fatal cancer, and severe hereditary
effects of less than 0.024 annually for a single new unit at the North Anna ESP site. This was
compared to an estimated 460 fatal cancers, 92 non-fatal cancers, and 120 severe hereditary
effects from natural background radiation exposure. The cumulative effects of operating two
new units at the ESP site in addition to the currently operating Units 1 and 2 would be less than
1 cancer or hereditary effect annually. These cumulative effects are well below the estimated
effects from natural background radiation. In addition, the U.S. Congress in 1990 requested
the National Cancer Institute to study the cancer rates in the areas surrounding nuclear power
plants to determine if there were detrimental effects on the population. This extensive report
found no evidence of a link between operating nuclear power plants and any increase in cancer
(NCI 1990). As a result, staff concluded there will be no observable health impact to the public
from normal operation of the proposed new Units 3 and 4, and the health impacts would be
SMALL.



5.12 Summary of Operational Impacts
Impact level categories are denoted in Table 5-21 as SMALL, MODERATE, or LARGE as a
measure of their expected adverse impacts, if any. With the socioeconomic issues in which the
impacts are likely to be beneficially moderate or large, this is noted in Comments column. The
Impact column designates beneficial impacts as SMALL.

Table 5-21. Characterization of Operational Impacts at the North Anna ESP Site

Impact
Category Comments Level

Land use Impacts
The site and vicinity Operation of new units within existing site. Possible SMALL

new housing and retail space added in vicinity due to
potential growth.

Transmission corridors No new transmission corridors would be needed. SMALL

Air quality Impacts Meteorological impacts are expected to be SMALL
negligible. Pollutants emitted during operations
considered insignificant and limits could be
incorporated under existing Exclusionary Permit.

Water-related impacts
Hydrological alterations Increased circulation of water within Lake Anna SMALL

resulting from the increased discharge from new
Unit 3 will result in a change In the quantity and
distribution of heat in the lake.

Water use
Normal years - During normal water years, the impact would be SMALL

small.
Drought years During critical low-water years, the impacts could be MODERATE

temporarily moderate.

Water quality Water effluents are regulated by the VPDES permit. SMALL

Ecological impacts
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Category Comments

Terrestrial ecosystems

Aquatic ecosystems

No detectable impacts noted; no important species
in area.
The fish population is balanced. Proportion of
resources subject to impingement and entrainment
would be small. Additional heat could impact
hatchery striped bass In parts of the lake In drought
years. Mitigation in the form of additional stocking
striped bass may be necessary. Refugla would be
available.

Impact
Level

SMALL

SMALL

T&E Spe'cies

Terrestrial Species

Aquatic Species

No threatened or endangered species known to
inhabit area.

No threatened or endangered species known to
inhabit area.

SMALL

SMALL

Socioeconomic Impacts

Physical Impacts

Workers/Public

Buildings

Roads

Aesthetics

Demography

Workers would use protective equipment and
receive training to mitigate any possible impact.
North Anna location is relatively remote, so the
public would not be Impacted.

No impact to onsite or offsite buildings.

Upgrades before or during construction would cover
the lesser impact of operational work forces.

Visual impact would be minimal due to remote
location. Lower water levels, and their effect on
shoreline exposure during severe drought could
temporarily impact area. These impacts are
expected to be at the moderate level.

Number of new employees small in proportion to
population base.

SMALL

SMALL

SMALL

SMALL

SMALL

Community Characteristics

Economy

Transportation

Increased jobs would benefit the area economically,
up to a moderate beneficial Impact (Louisa and
Orange Counties) is possible.

Improvements made for construction would be
sufficient to cover any adverse impact from small
number of additional operational workers.

SMALL

SMALL
IC
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Impact
Category Comments Level

Taxes

Recreation

Housing

Depends on residence location; generally impacts
are beneficial, especially for property taxes and
employment. Beneficial impacts of additional taxes
would be large for Louisa County.
Overall impacts to recreation minimal due to remote
location. Traffic around and use of lake could
increase. Lower water levels, and their effect on
shoreline exposure and recreational usage during
severe drought could temporarily Impact area.
Adequate housing is available in Henrico and
Spotsylvania Counties and in Richmond to handle
operational workers. Orange and Louisa Counties
could experience a temporary shortage of upscale
housing, possibly at the moderate impact level.
Adequate in all counties for any population increase
due to operation workforce.
Current schools and planned additions would handle
additional students.
A cultural resource program is in place for
minimizing impacts from routine land disturbances.

No unusual resource dependence In the area.

Health impacts monitored and controlled in
accordance with Occupational Safety and Health
regulations.
Doses to public and occupational workers are
monitored and controlled in accordance with NRC
limits.

SMALL

SMALL

SMALL

Public Services

Education

Historic and cultural
resources

Environmental justice

Nonradlological health
Impacts

Radiological health impacts

SMALL

SMALL

SMALL

SMALL

SMALL

SMALL

Impacts of postulated
accidents

Design basis accidents

Severe accidents

Doses for advanced light water reactors are
expected to be a small fraction of the regulatory
dose limits. Staff will verify that doses for postulated
DBAs on chosen reactor designs are within
regulatory limits.
Risks for ALWRs would be small. If gas-cooled
reactor is selected at the CP/COL stage then the
staff will evaluate the severe accident Impacts for
gas-cooled reactors.

SMALL

SMALL



Unavoidable Adverse Impacts During Construction

Chapter 4 discusses the Impacts from construction in detail. The unavoidable adverse impacts
related to construction are listed in Table 10-1 and summarized below. The primary
unavoidable adverse environmental impacts during construction would be related to land use.
All construction activities for Units 3 and 4, including ground-disturbing activities, would occur
within the existing NAPS site boundary. According to Dominion, the area that would be affected
on.a long-term basis as a result of permanent facilities is approximately 52 ha (128 ac). An
additional 27.5 ha (67.9 ac) would be disturbed on a short-term basis as a result of temporary
activities and facilities and laydown areas (Dominion 2004a).

Table 10-1. Unavoidable Adverse Environmental Impacts from Construction

Adverse Impacts Based Actions to Mitigate Unavoidable Adverse
Impact Category on Applicant's Proposal Impacts Impacts

Land Use Yes Comply with requirements 52 ha (128 ac) disturbed
of applicable Federal, on long term basis,
State and Local Permits additional 27.5 ha (67.9

ac) would be disturbed on
a short-term basis

Hydrological and Water Yes Use best construction Fill, and grading
Use management practices operations at the North

Anna ESP site will alter
two ephemeral streams

Ecological
a. Terrestrial a. Yes a. Use of construction a. Removal of trees and
b. Aquatic b. Yes best management vegetation and habitat

practices adherence to b. Disturbance of
applicable permit Intermittent streams,
conditions and avoid destruction of wetlands
sensitive areas. Where
possible, reestablish
habitat after construction.
b. Performing wetland
surveys to determine
Clean Water Act
Section 404 eligibility

Socioeconomic Yes Implement traffic Increased traffic
management plan congestion

Radiological Yes Use of as low as Dose to construction
reasonably achievable workers
(ALARA) principles
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Adverse Impacts Based Actions to Mitigate Unavoidable Adverse
Impact Category on Applicants Proposal Impacts Impacts

Atmospheric and Yes Implement dust control Equipment emissions and
Meteorological plan fugitive dust from

operation of earth-moving
equipment are sources of
air pollution

Environmental Justice No Not applicable Not applicable . ,

The construction impacts on the terrestrial ecology of the site would be short-term. Construc-
tion of Units 3 and 4 would result In the removal of approximately 32 ha (80 ac) of forested
habitat within the site. The ESP site does not contain any old growth timber, unique or sensitive
plants or communities. Therefore, construction activities would not noticeably reduce the local
or regional diversity of plants or plant communities. There are no important animal species or
habitats on the ESP site. No areas designated by the U.S. Fish and Wildlife Service (FWS) as
critical habitat for endangered or threatened species exist at or near the site, nor are threatened
or endangered plants or animals known to exist at the site. Therefore, construction likely would
have no impact on any threatened or endangered species, or other important species or
habitats. Socioeconomic impacts of construction include an increase in traffic. Atmospheric
and meteorological impacts include fugitive dust from construction activities and can be
mitigated by the dust control plan. Radiological doses to construction workers from the
adjacent units are expected to be well below regulatory limits. Regarding environmental justice,
there are no unusual resource dependencies by low income or minority groups.

Unavoidable Adverse Impacts During Operation

Chapter 5 provides a detailed discussion of the impacts from operation. The unavoidable
adverse impacts related to operation are listed in Table 10-2 and summarized below.
Hydrological and water use impacts during operation are primarily the result of the operation of
the once through cooling system for proposed Unit 3. The unavoidable adverse impacts are the
increased temperature in Lake Anna and the decrease in lake level. The ecological impacts are
primarily affected by the operation of the once through cooling system for proposed Unit 3. The
increase in rake temperature will limit the growth and size of the striped bass during severe
drought conditions. The impact to the striped bass can be mitigated by stocking more fish,
stocking larger fish, or managing the fishery to provide more catch opportunities of larger fish.
Socioeconomic impacts are primarily increased demand for services, with the increased tax
revenue to support the increase in services. Visual impact of lower water levels, and their effect
on shoreline exposure during severe drought could temporarily impact the area. Meteorological
impacts are expected to be negligible. Pollutants emitted during operations are considered
insignificant. The unavoidable adverse impacts from operation for land use are small and
further mitigation is not warranted.
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Table 10-2. Unavoidable Adverse Environmental Impacts from Operation

Adverse Impacts Based Actions to Mitigate Unavoidable Adverse
Impact Category on Applicant's Proposal Impacts Impacts

Land Use Yes Local land management Possible new housing
plans and retail space added In

vicinity due to potential
growth

Hydrological and Water Yes Comply with State permit Decrease in lake level
Use limits and reduction in available

water released from dam

Ecological
a. Terrestrial a. No a. None a. None.
b. Aquatic b. Yes b . Mitigation in the form b. Proportion of resources

of additional stocking subject to impingement
striped bass may be and entrainment would be
necessary. small. Additional heat

could impact hatchery
striped bass In parts of
the take in drought years

Socioeconomic Yes Evaluate options to Lower lake during drought
reduce consumptive conditions
water use at the CP/COL
stage

Radiological Yes Use of as low as Dose to workers, the
reasonably achievable public and blota
(ALARA) requirements

Atmospheric and No None None. Meteorological
Meteorological Impacts are expected to

be negligible

Environmental Justice No Not applicable Nol applicable
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10.2 Irreversible and Irretrievable Commitments of Resources

Section 102(C)(v) of NEPA requires that an EIS include information on any irreversible and
irretrievable commitments of resources that would occur if the proposed action is Implemented
The only irreversible and irretrievable commitments of resources that would be expended if the
proposed action is implemented would be resources used by Dominion for site preparation
activities. If not used during the duration of the ESP, any such resource commitments for site
preparation activities would be used at the CP/COL stage or could potentially be used for other
activities even if Dominion does not eventually seek a CP or a COL for the ESP location.

Irretrievable commitments of resources during construction of the proposed new units
generally would be similar to that of any major, construction project. The actual commitment of
construction resources (concrete, steel, and other building materials) would depend on the
reactor design selected at the CP/COL stage. Hazardous materials such as asbestos would
not be used, if possible. If materials such as asbestos were used, it would be in accordance
with safety regulations and practices. The actual estimate of construction materials would be
performed at the CP/COL stage when the reactor design is selected.

The staff expects that the use of construction materials in the quantities associated with those
expected for the two new units, while irretrievable, would be a small impact, with respect to the
availability of such resources.

The main resource that would be irretrievably committed during operation of two new nuclear
unit would be uranium. The availability of uranium ore and existing stockpiles of highly enriched
uranium in the United States and Russia that could be processed into fuel is sufficient, so that
the irreversible and irretrievable commitment would be a small impact.

10.3 Relationship Between Short-Term Uses and Long-Term
Productivity of the Human Environment

Section 102(C)(iv) of NEPA requires that an EIS include information on the relationship
between local short-term uses of the environment and the maintenance and enhancement of
long-term productivity. The only short-term use of the environment that could occur if the
proposed action is implemented would be site preparation activities conducted by Dominion that
would be authorized in an ESP. Any such activities are unlikely to adversely affect the long-
term productivity of the environment. The evaluation of the relationship between local short-
term uses of the environment and the maintenance and enhancement of long-term productivity
for the construction and operation of the two new units can only be performed by discussing the
benefits of operating the units. The benefit is the production of electricity. In accordance with
10 CFR 52.18, an EIS for an ESP does not need to include an assessment of the benefits of
the proposed action. Therefore, an assessment of the evaluation of the relationship between
local short-term uses of the environment and the maintenance and enhancement of long-term
productivity for the construction and operation of the two units will be performed at the CP/COL
stage.



10.4 Cumulative !mpacts

The staff considered the potential cumulative impacts resulting from construction and operation
the proposed Units 3 and 4 during the past, present, and future actions in the North Anna ESP
site area in chapter 7 of this EIS. For each impact area, the staff's determination is that the
potential cumulative Impacts resulting from construction and operation are SMALL, and
mitigation is not warranted. The geographical area over which past, present, and future actions
could contribute to cumulative Impacts is dependent on the type of type of action considered,
and is described below for each impact area. Several issues have the potential for MODERATE
impacts, most of which would occur under temporary circumstances or as the result of a larger
than expected concentration of construction workers settling near the North Anna ESP site.

10.5 Staff Conclusions and Recommendations

The staff's preliminary recommendation is that the ESP should be issued. This preliminary
recommendation Is based on (1) the Environmental Report submitted by Dominion, as revised;
(2) consultation with Federal, State, Tribal and local agencies; (3) the staff's independent
review; (4) the staffs consideration of comments received during the public scoping process
and; (5) the assessments summarized in this draft EIS, including the potential mitigation
.measures identified in the ER and in the EIS. In addition, in making its preliminary
recommendation, the staff has concluded that there are no environmentally preferable or
obviously superior sites. Finally, the staff has preliminarily concluded that the site preparation
and preliminary construction activities allowed by 10 CFR 50.1 0(e)(1) will not result in any
significant adverse environmental impact that cannot be redressed.

A comparative summary showing the environmental impacts of locating two new units at the
North Anna ESP site, or at any of the alternative sites is shown in Table 10-3. Impacts of the
no-action alternative, or denial of the ESP application, is also shown. Table 10-3 shows that
the significance of the environmental impacts of the proposed action is SMALL for all impact
categories with the exception of water use and quality and certain socioeconomic categories.
The alternative sites, may have environmental effects in at least some categories that reach
MODERATE significance. The staff concludes that none of the alternative sites assessed are
obviously superior to the North Anna ESP site.
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