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This letter provides the Duke Energy response to the Nuclear Regulatory Commission's
J(NRC) requests for the following additional information (RAI) items listed in the
reference letter:

RAI 1, General
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RAI 23, Socioeconomics

Responses to these NRC requests are addressed in the enclosures which also identify
any associated changes that will be made in a future revision of the William States Lee
III Nuclear Station application.
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Hastings at 980-373-7820.

Ba Dolan
Vice President
Nuclear Plant Development

www.duke-eny".cam



Document Control Desk
November 20, 2008
Page 2 of 4

Enclosures:

1. Response to RAI 1, General
2. Response to RAI 4, Hydrology
3. Response to RAI 23, Socioeconomics
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AFFIDAVIT OF BRYAN J. DOLAN

Bryan J. Dolan, being duly sworn, states that he is Vice President, Nuclear Plant
Development, Duke Energy Carolinas, LLC, that he is authorized on the part of said
Company to sign and file with the U. S. Nuclear Regulatory Commission this
supplement to the combined license application for the William States Lee III Nuclear
Station and that all the matter and facts set forth herein are true and correct to the best
of his knowledge.

B an 0. Ian

Subscribed and worn to me on _________ _____

Notary Publo-

My commission expires: 0/d//
r



Document Control Desk
November 20, 2008
Page 4 of 4

xc (wo/enclosures):

Michael Johnson, Director, Office of New Reactors
Gary Holahan, Deputy Director, Office of New Reactors
David Matthews, Director, Division of New Reactor Licensing
Scott Flanders, Director, Division of Site and Environmental Reviews
Glenn Tracy, Director, Division of Construction Inspection and Operational Programs
Luis Reyes, Regional Administrator, Region II
Loren Plisco, Deputy Regional Administrator, Region II
Thomas Bergman, Deputy Division Director, DNRL
Stephanie Coffin, Branch Chief, DNRL
Gregory Hatchett, Branch Chief, DSER

xc (w/enclosures):

Linda Tello, Project Manager, DSER
Brian Hughes, Senior Project Manager, DNRL
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Lee Nuclear Station Response to Request for Additional Information

RAI Letter Dated: August 21, 2008

Reference NRC RAI Number: ER RAI-I

NRC RAI:

Provide a description of the environmental impacts of pre-construction activities at the site and an
analysis of the cumulative impact of the activities to be authorized by the COL, in light of the
preconstruction impacts, as explained in COL/ESP-ISG-4, available at
http://www.nrc.gov/reading-rm/doc-collections/isg/col-esp-isg-4.pdf on the NRC's public Web
site.

Duke Energy Response:

The RAI asks for two separate responses, one related to the division of pre-construction and
construction activities and one related to the analysis of cumulative impacts. Each response is
presented below.

The ER for the Lee Nuclear Station will be revised to include two new sections that address the
separation of preconstruction and construction impacts and the cumulative impacts associated
with construction activities on the Lee Nuclear Site and at other locations within the region of the
Lee Nuclear Site.

1. Analysis of cumulative impacts

New ER Section 4.7 is provided to satisfy the NRC's information and data needs on cumulative
impacts, as identified in NUREG-1555, Environmental Standard Review Plan (ESRP) 4.7, 2007
Draft. (It is noted that the remainder of the ER conforms to the guidance provided in the October
1999 revision to NUREG-1555, unless otherwise noted.) Section 4.7 identifies the Lee Nuclear
Site region as the geographic area that is used in the consideration of cumulative impacts for this

* project.

The primary cumulative environmental impact related to construction is sedimentation associated
with alteration of the flow regime and introduction of soil from storm water run-off.
Minimization of erosion from upland construction will be effected by the use of erosion controls
under an approved erosion control plan. Revegetation and stabilization of the shoreline will also
occur after construction is complete (Subsection 5.3.1.1.2). Sedimentation may also occur
through the creation of a sediment load from construction of structures in the Broad River.
Minimizing these sedimentation impacts will be accomplished through the use of a cofferdam
enclosing the cooling water intake construction area (Subsections 4.3.2.1). Once the cofferdam is
in place, further sedimentation impacts to the Broad River should be eliminated. The forebay of
the Ninety-Nine Islands Dam (Subsection 2.3.1.2.1.2) will act as a sediment trap. Consequently
through the use of a cofferdam and effective erosion controls, sedimentation impacts are
considered to be temporary, negligible, and localized. This fact and the distance between the dam
and downstream users on the Broad River should ensure that no sedimentation impacts are seen
in the aquatic environment downstream of the dam.

2. Separation of pre-construction and construction impacts

Section 4.8 will be added to the ER to address the separation of estimated preconstruction and
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construction environmental impacts for the purpose of assessing impacts attributable specifically
to the construction of the structures, systems, or components (SSCs) as defined in 10 CFR 50.10.
In order to divide the impacts between preconstruction and construction activities for the
purposes of Section 4.8, Duke Energy performed a simplified calculation to determine the
percentage of activities that associated with construction of the nuclear island and the percentage
associated with the remaining facilities. Those percentages were then used as a surrogate for the
percentages of impacts that are attributable to preconstruction activities and construction
activities. Because the difference between nuclear island-related activities and 10 CFR 50.10
construction activities is relatively small with respect to the determination of environmental
impacts, Duke Energy believes that the percentage of nuclear island-related activities provides a
useful order-of-magnitude estimate of the impacts from the 10 CFR 50.10 construction activities.

Associated Revisions to the Lee Nuclear Station Combined License Application:

I. Change COLA Part 3, ER Chapter 4, by adding new Sections 4.7 and 4.8, as follows:

4.7 Cumulative Impacts Related to Construction Activities

In accordance with NUREG-1555, Environmental Standard Review Plan (ESRP) 4.7, this
section summarizes the potential cumulative environmental impacts associated with
construction of the Lee Nuclear Station.

4.7.1 Cumulative Environmental Impacts

The U.S. Environmental Protection Agency (EPA) provides the following guidance in
identifying and determining cumulative impacts: "Cumulative impacts can affect a broad
array of resources and ecosystem components. In addition to considering the biological
resources that are the staple of the National Environmental Policy Act (NEPA) analysis,
examples of other resources that should be considered include socioeconomic services and
issues, human health, recreation, quality of life issues, and cultural and historical resources"
(Reference 1).

Cumulative impacts associated with preconstruction and construction of the Lee Nuclear
Station are listed in Table 4.6-1. The table provides a summary of cumulative impacts
associated with preconstruction and construction of the Lee Nuclear Station and impacts in
the region due to pre-existing human activities.

This analysis uses the U.S. Nuclear Regulatory Commission's (NRC) three-level standard of
significance for each impact (SMALL, MODERATE, or LARGE). The use of these
significance levels provides a characterization of the cumulative impacts on the region's
ecological resources, socioeconomic resources, human health, recreation, quality of life
issues, and cultural and historical resources that are associated with construction of the Lee
Nuclear Station. Section 4.0 defines the significance levels that were used in the evaluation of
environmental impacts resulting from Lee Nuclear Station construction. The significance
level of a potential impact to each resource (i.e., SMALL, MODERATE, or LARGE) is
assigned consistently with the criteria that the NRC established in 10 Code of Federal
Regzulations Part 51, Appendix B, Table B-l, Footnote 3. The impact categories evaluated in
this subsection are consistent with those used in the "Generic Environmental Impact
Statement for License Renewal of Nuclear Plants," NUREG-1437, Volumes I and 2.

The potential impacts resulting from construction of two new nuclear units at the Lee Nuclear
Site are evaluated in Sections 4.1 through 4.5, in light of the pre-existing conditions in the
region caused by past and present human actions. For the duration of the construction, the
evaluation took into account the potential impacts from factors known or likely to affect the
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environment. This included considering conditions at the site and in the surrounding region
from past and present human activities.

The primary cumulative environmental impact related to construction is sedimentation
associated with alteration of the flow regime and introduction of soil from storm water run-
off. Minimization of erosion from upland construction will be effected by the use of erosion
controls under an approved erosion control plan. Revegetation and stabilization of the
shoreline will also occur after construction is complete (Subsection 5.3.1.1.2). Sedimentation
may also occur through the creation of a sediment load from construction of structures in the
Broad River. Minimizing these sedimentation impacts will be accomplished through the use
of a cofferdam enclosing the cooling water intake construction area (Subsections 4.3.2.1).
Once the cofferdam is in place, further sedimentation impacts to the Broad River should be
eliminated. The forebay of the Ninety-Nine Islands Dam (Subsection 2.3.1.2.1.2) will act as
a sediment trap. Consequently through the use of a cofferdam and effective erosion controls,
sedimentation impacts are considered to be temporary, negligible, and localized. This fact and
the distance between the dam and downstream users on the Broad River should ensure that no
sedimentation impacts are seen in the aquatic environment downstream of the dam.

The details of this and all other planned measures for the prevention or control of
environmental impacts are provided in Table 4.6-1.

For most impact areas, Duke Energy anticipates the potential impacts resulting from
preconstruction and construction to be generally SMALL, and additional mitigation would
not be warranted. However, several impacts from preconstruction and construction could
result in a SMALL to MODERATE impact, or in one case, a temporary MODERATE
impact. In these cases, mitigation measures may be warranted, as discussed in the applicable
impact evaluation summaries in Sections 4.1 through 4.5.

4.7.2 Identification of Cumulative Impacts Associated with Known Federal, Non-Federal,
and Private Actions

The evaluation of cumulative impacts associated with the Lee Nuclear Station proiect
identifies the Lee Nuclear Site region (50-mi. radius) as the geographic area to be considered
in evaluating cumulative impacts. The region surrounding the Lee Nuclear Site consists of a
50-mi. radius that includes all or part of 23 counties in two states (10 in North Carolina and
13 in South Carolina). Subsection 2.2.3 provides a description of the region while Table 2.2-1
provides a tabulation of areas within the region, organized by land-use category.

Two past actions that have contributed to cumulative impacts have occurred within the
region. The Ninety-Nine Islands Hydroelectric Station is licensed by the Federal Energy
Regulatory Commission to operate on the Broad River. The Ninety-Nine Islands
Hydroelectric Proiect is adiacent to the Lee Nuclear Site. The Lee Nuclear Station would
withdraw make-up water from the Ninety-Nine Islands Reservoir, which is within the Ninety-
Nine Islands Hydroelectric Project Boundary. Impacts to the environment from operation of
the Ninety-Nine Islands Hydroelectric Promect are documented in Reference 2. The
interactions of Lee Nuclear Station construction and the operation of the Ninety--Nine Islands
Hydroelectric Station are considered in the Lee Nuclear Station construction impacts
discussed in this chapter and do not need to be further discussed in this subsection.

Construction of the Cherokee Nuclear Station occurred on the site of the proposed Lee
Nuclear Station. This construction action resulted in significant changes to the topography of
the site and the formation of Make-Up Ponds A and B and Holding-Pond A. The impacts of
construction of the Cherokee Nuclear Station are discussed in References 3 and 4. These
impacts predate the current proposed action by over 20 years. The environment has stabilized
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since these impacts and is described in Chapter 2.

The construction of Cliffside Steam Station Unit 6 is a current proiect within the region.
However, construction is expected to be completed prior to construction of the Lee Nuclear
Station. Consequently, impacts related to construction of Cliffside Unit 6 are not expected to
interact with construction impacts for the Lee Nuclear Station. The impacts from
construction of Cliffside Unit 6 are discussed in Reference 5.

4.8 Separation of Construction and Preconstruction Impacts

In the context of this Environmental Report section, the term construction has two decidedly
different meanings. When printed in italics hereafter, the term construction is referring to the
specific term that is defined in 10 Code of Federal Regulations (CFR) 50.10, as discussed
below. When italics are not used, the term "construction" is referring to the more commonly
used general term that includes the sum total of the activities necessary to build the two-unit
nuclear plant, including the associated supporting structures and facilities.

In addition to the cumulative impacts attributable to preconstruction and construction of the
entire Lee Nuclear Station, which are summarized in Table 4.6-1, a breakdown or separation
of estimated construction and preconstruction environmental impacts is provided in Table
4.8-1 for the purpose of assessing impacts attributable specifically to the construction of
structures, systems, or components (SSCs) as defined in 10 CFR 50.1 0(a)(1).

Table 4.8-1 provides estimates of the percentages of impacts attributable to construction and
to preconstruction, as well as a summary of the basis for the estimates. In order to divide the
impacts from construction and preconstruction activities for the purposes of Table 4.8-1,
Duke Energy determined the percentages of activities that are associated with the
construction of the nuclear island, and used those percentages as a surrogate for the
percentages of impacts that are attributable to construction activities and preconstruction
activities. A precise estimate of the percent of activities that fall within the scope of 10 CFR
50. 1 0(a)(1) is not available, whereas Duke Energy does have a basis for the labor estimates of
those activities that are associated with the nuclear island. Because the difference between
these activities and 10 CFR 50.10(a)(1) construction activities is relatively small with respect
to the determination of environmental impacts from a passive plant such as the API000,
Duke Energy believes that the percentage of nuclear island activities provides a useful order-
of-magnitude estimate of the impacts of the 10 CFR 50.1 0(a)(1) construction activities.

The estimated construction-related impacts presented in Table 4.8-1 were based primarily on
two factors, namely the area associated with construction of the nuclear island and the labor
hours associated with construction of the nuclear island. Information related to these two
factors is provided as follows:

Construction Area

The Lee Nuclear Site is a contiguous area consisting of approximately 1900 acres (ac.),
exclusive of off-site linear facilities (discharge pipelines, electric transmission line corridors,
and rail corridors). The total estimated area to be developed for the Lee Nuclear Station is
estimated to be approximately 415 ac. (exclusive of the electric transmission lines). Of these
developed areas, approximately 50 ac. are expected to be developed for the nuclear island (25
ac. each for Lee Nuclear Station Units I and 2). The area that is expected to be developed for
construction of the nuclear island therefore represents approximately 12 percent of the total
area that is expected to be developed ultimately,(excluding the transmission lines). For the
purposes of this assessment, the impacted area associated with safety-related SSCs is
considered to be less than 1 5 percent.
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2.

Labor Hours

Preliminary construction estimates for all phases of development of two AP1000 units on the
Lee Nuclear Site concluded that the estimated labor hours associated with construction of the
nuclear island are approximately 30 percent of the total labor hours associated with
development of the entire two-unit plant site.

Revise COLA Part 3, ER Chapter 4, Subsection 4.7.3, References, as follows:

4.7.3 References

I. U.S. Environmental Protection Agency (EPA), Office of Federal Activities (2252A).
Consideration of Cumulative Impacts in EPA Review of NEPA Documents, EPA 3 15-
R-99-002, 1999.

2. Duke Power Company, Ninety-Nine Islands Hydroelectric Project. Federal Energy
Regulatorv Commission Application for License, FERC Proiect No. 2331-002, 1991.

3. Duke Power Company, Duke Power Company Project 81, Cherokee Nuclear Station,
Environmental Report, Docket No. 50-491 - 493, Volume 1, as amended through
Amendment No. 4, October 13, 1975.

4. U.S. Nuclear Regulatory Commission, Final Environmental Statement Related to
Construction of Cherokee Nuclear Station, Units 1, 2, and 3, Docket Nos. STN 50-
491, STN50-492, and STN50-493, NUREG-75/089, Washington, DC, 1975.

5. Duke Energy Carolinas, Cliffside Project, Cleveland County and Rutherford Counmty,
Updated Rule R8-61(a) Information, Docket No. E-7, Sub 790, North Carolina
Utility Commission. 2006.

3. Revise COLA Part 3, ER Chapter 4, by adding Table 4.8-1, as shown in Attachment 1-2.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

Attachment I-I

Attachment 1-2

U.S. Environmental Protection Agency (EPA), Office of Federal
Activities (2252A), Consideration of Cumulative Impacts in EPA Review
of NEPA Documents, EPA 315-R-99-002, 1999.

Table 4.8-1. Summary of Construction- and Preconstruction-Related
Impacts for Safety-Related Structures, Systems, or Components.
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Consideration of Cumulative Impacts in EPA Review of NEPA Documents
EPA 315-R-99-002/May 1999
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Consideration Of Cumulative Impacts In EPA Review of

NEPA Documents

U.S. Environmental Protection Agency, Office of Federal Activities (2252A)

EPA 315-R-99-0021May 1999

1. INTRODUCTION

The combined, incremental effects of human activity, referred to as cumulative
impacts, pose a serious threat to the environment. While they may be
insignificant by themselves, cumulative impacts accumulate over time, from one
or more sources, and can result in the degradation of important resources.
Because federal projects cause or are affected by cumulative impacts, this type
of impact must be assessed in documents prepared under the National
Environmental Policy Act (NEPA). The purpose of this guidance is to assist EPA
reviewers of NEPA documents in providing accurate, realistic, and consistent
comments on the assessment of cumulative impacts. The guidance focuses on
specific issues that are critical in EPA's review of NEPA documents under
Section 309 of the Clean Air Act. While there is no "cookbook" method of
assessing cumulative impacts, the guidance offers information on what issues to
look for in the analysis, what practical considerations should be kept in mind
when reviewing the analysis, and what should be said in EPA comments
concerning the adequacy of the analysis.

The assessment of cumulative impacts in NEPA documents is required by
Council on Environmental Quality (CEQ) regulations (CEQ, 1987). Cumulative
impacts, however, are not often fully addressed in NEPA documents due to the
difficulty in understanding the complexities of these impacts, a lack of available
information on their consequences, and the desire to limit the scope of
environmental analysis. To improve how cumulative impacts are assessed in
environmental impact analysis, CEQ developed a handbook entitled "Considering
Cumulative Effects under the National Environmental Policy Act" (CEQ 1997).
CEQ's handbook offers the most comprehensive and useful information to date
on practical methods for addressing cumulative effects in NEPA documents.
Consequently, the concepts presented in the handbook serve as the foundation
for this guidance. Reviewers are urged to use this guidance and the CEQ
handbook simultaneously.
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The guidance has four sections including this introduction. Section 2 What are
Cumulative Impacts briefly summarizes the definition and basic concepts used in
this guidance. Section 3 EPA's Review of Cumulative Impacts addresses several
fundamental questions concerning EPA's review of cumulative effects in a NEPA
analysis. Section 4 Major Review Areas discusses several of the key areas that
should be considered to adequately analyze cumulative impacts and offers
practical suggestions on how to prepare comments to address cumulative
impacts in NEPA documents. References are cited in a bibliography.

2. WHAT ARE CUMULATIVE IMPACTS?

Cumulative impacts result when the effects of an action are added to or interact
with other effects in a particular place and within a particular time. It is the
combination of these effects, and any resulting environmental degradation, that
should be the focus of cumulative impact analysis. While impacts can be
differentiated by direct, indirect, and cumulative, the concept of cumulative
impacts takes into account all disturbances since cumulative impacts result in the
compounding of the effects of all actions over time. Thus the cumulative impacts
of an action can be viewed as the total effects on a resource, ecosystem, or
human community of that action and all other activities affecting that resource no
matter what entity (federal, non-federal, or private) is taking the actions .
Consistent with the CEQ regulations (CEQ, 1987), effects and impacts are used
synonymously in the guidance.

CEQ's regulations (CEQ, 1987) explicitly state that cumulative impacts must be
evaluated along with the direct effects and indirect effects of each alternative. By
mandating the consideration of cumulative impacts, the regulations ensure that
the range of actions that is considered in.NEPA documents includes not only the
project proposal but also all actions that could contribute to cumulative impacts.
Federal agencies prepare cumulative impact analysis using different terms and
approaches. To avoid arguing over semantic differences, EPA reviewers should
avoid conflicts over terminology and pursue a common sense approach. The
concept of cumulative impacts as total impacts provided above is meant to
facilitate discussion in this document, but it is not intended to replace other
usages that meet the intent of good cumulative effects analysis.

3. EPA'S REVIEW OF CUMULATIVE IMPACTS

This section addresses fundamental questions concerning EPA's review of
cumulative impact analysis in NEPA documents.

Q. How should EPA review cumulative impacts analyses in NEPA documents?

A. The assessment of cumulative impacts is not substantially different from the
assessment of direct or indirect impacts. The same type of considerations are
made to determine the environmental consequences of the alternatives for direct,
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indirect, or cumulative impacts. One possible difference is that cumulative impact
assessment entails a more extensive and broader review of possible effects.
Reviewers should recognize that while no "cookbook" approach to cumulative
impacts analysis exists, a general approach is described in the CEQ handbook.
As with the review of direct or indirect impacts, EPA review of cumulative impacts
analysis is most effective if done early in the process, especially in the scoping
phase.

Federal agencies have the responsibility of determining how and the extent to
which cumulative impacts are assessed in NEPA documents and documenting
that effort. In reviewing the analysis, the EPA reviewer should determine if the
information presented is commensurate with the impacts of the project, i.e., a
greater degree of detail is needed for more potentially serious impacts. In
addition, in making its rating determinations, EPA will consider cumulative
impacts when determining the environmental impact of the action and the
adequacy of the analysis. EPA comments should identify significant cumulative
impacts that may affect resources of concern and suggest mitigation measures
that will avoid or minimize adverse effects to the environment. While this
guidance emphasizes the effects of projects on ecological resources, other
resources and areas that should be considered include socioeconomic
resources, human health, recreation, quality of life issues, and cultural and
historical resources.

Q. Should EPA reviewers expect that cumulative impact analysis be done in all
NEPA documents?

A. NEPA documents do not necessarily require cumulative impact assessments
in every case. However, EPA expects that the action agency consider whether
cumulative impacts is a significant issue that should be addressed every time a
NEPA document is prepared. NEPA documents in this context includes both
environmental assessments and environmental impact statements. As with most
NEPA assessments, the analysis should be commensurate with the project's
impacts and the resources affected. In all phases of the cumulative impact
assessment, EPA should ensure that the level of analysis and scope are
commensurate with the potential impacts, resources affected, project scale, and
other factors. While projects that have long-lasting and widespread effects in
environmentally sensitive areas should receive close scrutiny, some projects may
not require in-depth consideration of cumulative impacts. For example, small
scale projects that have minimal impacts that are of short-duration would not
likely contribute significantly to cumulative impacts.

Q. Can cumulative impacts be the basis for adverse ratings?

A. Cumulative impacts that result in significant impacts can be the basis for
adverse ratings. EPA will consider cumulative impacts when determining the
rating for the environmental impacts of the proposed project. Ratings should be
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based on the overall environmental impact of the proposed project or action,
which includes cumulative impacts. When the NEPA document does not contain
sufficient information, the determination of potential, total project impacts may be
based on other documents, information, or on-site surveys. In these situations,
the reviewer should identify the source of information that is the basis for EPA
comments including those related to cumulative impact analysis.

Q. Should EPA comments suggest mitigation measures to address cumulative
impacts?

A. The EPA's manual on reviewing and commenting on federal actions under
NEPA and section 309 of the Clean Air Act (EPA, 1984) states that EPA's
comments should include mitigation measures "...to avoid or minimize damage to
the environment, or to protect, restore, and enhance the environment". It is
appropriate for EPA comments to include recommendations for mitigation that
address the cumulative impacts of the project. The comments should suggest a
range of mitigation that addresses differing sources of the cumulative impacts. At
a minimum, the mitigation should address the proposed project's contribution to
the cumulative impacts. In addition, it is appropriate to suggest mitigation to
address cumulative impacts that are caused by activities other than the proposed
project. For example, mitigation could include forming partnerships among the
different governmental agencies and private organizations to work on
environmental restoration when those entities have contributed to cumulative
impacts over a long period of time. It is important to note that EPA suggestions
for mitigation are not necessarily constrained by whether the action agency has
jurisdiction to implement the measures but the measures should be realistic and
technically feasible.

Q. Do EPA reviewers have to prove that cumulative impacts are occurring if the
issue of cumulative impacts is raised by a proposed project?

A. Ultimately, the action agency is responsible for determining whether
cumulative impacts will occur. However, EPA reviewers should provide enough
information in their comments to show the likelihood that cumulative impacts will
occur. In order to make the case that the NEPA documents should include
cumulative impact analysis, EPA comments need only to show the potential for
cumulative impacts to occur, not absolute proof that such impacts will take place.
EPA reviewers should use existing data to support an argument for considering
cumulative impacts in the document.

4. MAJOR REVIEW AREAS

Several key areas of information should be considered by EPA reviewers in
determining whether the cumulative impacts assessment in a NEPA document is
adequate. These areas, as described below, expand on the approach presented
in the CEQ handbook. Each subsection presents background information on one
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of five areas and offers guidance on what EPA reviewers should look for in the
assessment of cumulative impacts.

4.1 Resources and Ecosystem Components

EPA Review Approach

In reviewing cumulative impacts analysis, EPA reviewers should focus on the
specific resources and ecological components that can be affected by the
incremental effects of the proposed action and other actions in the same
geographic area. EPA reviewers should determine whether the NEPA analysis
has identified the resources and ecosystem components cumulatively impacted
by the proposed action and other actions. The reviewer can determine which
resources are cumulatively affected by considering:

(1) whether the resource is especially vulnerable to incremental effects;

(2) whether the proposed action is one of several similar actions in the same
geographic area;

(3) whether other activities in the* area have similar effects on the resource;

(4) whether these effects have been historically significant for this resource; and

(5) whether other analyses in the area have identified a cumulative effects
concern.

Three documents that can provide useful information when considering important
resource components include the 1993 EPA report, "Habitat Evaluation: Issues in
Environmental Analysis Review", the 1993 CEQ report, "Incorporating
Biodiversity Considerations Into Environmental Impact Analysis Under the
National Environmental Policy Act", and the 1994 EPA report "Evaluation of
Ecological Impacts from Highway Development".

Cumulative impacts can affect a broad array of resources and ecosystem
components. In addition to considering the biological resources that are the
staple of NEPA analysis, examples of other resources that should be considered
include historic and archaeological sites, socioeconomic services and issues,
and community structure and character. While a broad consideration of
resources is necessary for the adequate assessment of cumulative impacts, the
analysis should be expanded for only those resources that are significantly
affected. In similar fashion, ecosystem components should be considered when
they are significantly affected by cumulative impacts. The measure of cumulative
effects is any change to the function of these ecosystem components.

Discussion
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NEPA documents generally consider only a limited number of resources that may
be potentially affected by cumulative impacts. In addition, assessments of
impacts to biological resources generally have been limited to selected game
species, federally or state listed threatened and endangered species, and
wetlands habitats. These approaches are too limited and should be expanded to
consider other valuable resources which could be affected, while also
considering a broader array of potential effects.

As an example, federal assessment and mitigation for the loss of wetlands often
focus primarily on the acreage affected rather than the function of the wetland
within the broader ecosystem. In such a case, the impact to the wetland might
not be deemed significant if the wetland had no immediate wildlife values or other
notable characteristics. However, by expanding the assessment to consider the
full array of wetland functions and their importance with a broader context,
cumulative impacts could be more fully assessed. For example, important
functions to focus on could include the wetlands' role as a nursery for
recreationally and/or commercially valuable aquatic species; its ability to
minimize downstream flooding; and its ability to improve water quality.

To ensure the inclusion of the resources that may be most susceptible,
cumulative impacts can be anticipated by considering where cumulative effects
are likely to occur and what actions would most likely produce cumulative effects.
A framework for this consideration for forested areas is modified from Bedford
and Preston (1988). Certain types of forests are more likely to be affected by
cumulative effects as described by the following examples:

1) forests downwind from major sources of air pollution that contain plant
organisms that are susceptible to ozone and other airborne pollutants;

2) forested areas lower in a watershed because they are often closer to
development and pollutants follow the movement of water;

3) forests that are susceptible to fragmentation because, with increasing
fragmentation, areas will have a large perimeter in relation to their area; and

4) areas experiencing development pressure.

Resources of concern may also be identified by considering actions that alter
ecological processes and therefore can be expected to produce cumulative
effects. Changing hydrologic patterns, for example, is likely to elicit cumulative
effects. Bedford and Preston (1988) offered the following alterations that would
likely initiate cumulative effects in wetlands or watersheds:

1) changes in sediment transport;

2) alteration of discharge and retention rates of water;
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3) changes in velocity of water moving through the system;

4) disposal of organic pollutants where uptake is controlled by biological
processes;

5) disposal of chemicals that easily separate from sediment and other materials
to which they are attached; and

6) filling of wetlands that results in increased pollutant loadings.

The NEPA document should identify which resources or ecosystem components
of concern might be affected by the proposed action or its alternatives within the
project area. Once these resources have been identified, consideration should be
given to the ecological requirements needed to sustain the resources. It is
important that the NEPA document consider these broader ecological
requirements when assessing how the project and other actions may
cumulatively affect the resources of concern. Often these ecological
requirements may extend beyond the boundaries of the project area, but
reasonable limits should be made to the scope of the analysis.

NEPA Example: Several examples exist of agency NEPA documents that have
included a thorough consideration of resources. The Supplemental Information
Report for the Trail Creek Timber Sale, Wisdom Ranger District, Beaverhead
National Forest, MT was prepared by the Forest Service (Forest Service, 1991)
to consider two important resources (ecosystem components) that were not
included in the FEIS for the project. The two resources were (1) the value of the
Trail Creek area as a biological corridor between adjacent wilderness and
roadless areas and (2) the biodiversity of the Trail Creek area and surrounding
lands as it might be affected by habitat fragmentation. The report considered
potential impacts in the context of the natural disturbance process, such as fire
and insects, that have continually altered the distribution and abundance of
mature forest and associated wildlife and plant species in the Trail Creek area
since the retreat of the Pleistocene glaciers about 10,000 years ago.

Ecosystem processes at the landscape level have traditionally been overlooked,
but are now considered among the resources most likely to be affected
cumulatively by multiple activities. The Forest Service and other agencies are
now applying an ecosystem approach to many NEPA analyses to better consider
these resources. Other examples include the Draft Supplemental EIS on
Management of Habitat for Late-Successional and Old-Growth Forest Related
Species (Forest Service and BLM, 1993) and the current Draft ElSs for the
Interior Columbia Basin Management Project (Forest Service and BLM, 1997).
The Federal Highway Administration (1996) is also beginning to apply an
analogous system approach to the impact assessment of human communities.

4.2 Geographic Boundaries and Time Period
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EPA Review Approach

Geographic boundaries and time periods used in cumulative impact analysis
should be based on all resources of concern and all of the actions that may
contribute, along with the project effects, to cumulative impacts. Generally, the
scope of analysis will be broader than the scope of analysis used in assessing
direct or indirect effects. To avoid extending data and analytical requirements
beyond those relevant to decision making, a practical delineation of the spatial
and temporal scales is needed. The selection of geographic boundaries and time
period should be, whenever possible, based on the natural boundaries of
resources of concern and the period of time that the proposed action's impacts
will persist, even beyond the project life. EPA reviewers should determine,
whether the NEPA analysis has used geographic and time boundaries large
enough to include all Potentially significant effects on the resources of concern.
The NEPA document should delineate appropriate geographic areas including
natural ecological boundaries, whenever possible, and should evaluate the time
period of the Proffiect's effects.

Discussion

Spatial and temporal boundaries should not be overly restricted in cumulative
impact analysis. Agencies tend to limit the scope of their analyses to those areas
over which they have direct authority or to the boundary of the relevant
management area or project area. This is often inadequate because it may not
cover the extent of the effects to the area or resources of concern. The most
common temporal scope is the life of the project. This may not be appropriate if
the effects last longer than the project's useful life.

The EPA reviewer can determine an appropriate spatial scope of the cumulative
impact analysis by considering how the resources are being affected. This
determination involves two basic steps:

(1) identifying a geographic area that includes resources potentially affected by
the proposed project and

(2) extending that area, when necessary, to include the same and other
resources affected by the combined impacts of the project and other actions.

In practice, the areas for several target specie§ or components of the ecosystem
can often be captured by a single ecoregion or watershed. For example, an
impact assessment for a forest plan modification may have to be expanded
beyond its administrative forest management unit. Instead, the scope of the
assessment might consider the entire watershed for the area covering portions of
wilderness areas, national or state parks, other federal lands, and private
holdings. Boundaries would be based on the resources of concern and the
characteristics of the specific area to be assessed. Examples include stream
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sections important for salmonid feeding or spawning that are within or
downstream of the administrative unit; maintenance of disturbance patterns to
ensure structural and functional integrity of regional forests; and biological
corridors and wildlife habitat that connect public and private lands. For practical
purposes, ecological boundaries may need to be combined with political
boundaries to adequately delineate the assessment area.

NEPA Example: The Final Supplemental EIS on Management of Habitat for Late-
Successional and Old-Growth Forest Related Species (Forest Service and BLM,
1994) is an important example of study boundaries combining administrative
units with natural regions. The planning area for the EIS included all lands
administered by the Forest Service and the Bureau of Land Management within
the range of the northern spotted owl. This species range matched well with the
ecosystem consisting of late-successional and old-growth forest in the region.

EPA reviewers should recommend that the proper spatial scope of the analysis
include geographic areas that sustain the resources of concern. Importantly, the
geographical boundaries should not be extended to the point that the analysis
becomes unwieldy and useless for decision-making. In many cases, the analysis
should use an ecological region boundary that focuses on the natural units that
constitute the resources of concern. Three examples of classifications of
ecological regions that may be useful for large geographic areas include
Omernik's EPA ecoregions (Omernik, 1989), Bailey's Forest Service ecoregions
(Bailey, 1978), and the USGS hydrologic units or watersheds. The Natural
Resources Conservation Service uses delineated areas termed Major Land
Resources Areas that are based on soil types, climate, geology, topography, and
hydrology. For non-ecological resources, other geographic areas, such as
historic districts (for cultural resources) or metropolitan areas (for economics),
should be used.

NEPA Example: The Draft EIS on the Special Area Management Plan (SAMP)
for the Hackensack Meadowlands District, NJ (EPA and Army Corps of
Engineers, 1995) is another example of creating a study area that considers both
political boundaries and natural boundaries for both management utility and
resource relevance. The plan covers an area with 14 municipalities in two
counties that are experiencing continual pressure for development. Prepared by
the U.S. EPA, U.S. Army Corps of Engineers, and Hackensack Meadowlands
Development Commission, the draft EIS assesses the cumulative impacts of
development scenarios within an area that includes 8,500 acres of wetlands that,
because of their position in the landscape, "perform a number of significant
ecological functions and support a diverse community of associated wildlife."

Determining the temporal scope requires estimating the length of time the effects
of the proposed action will last. More specifically, this length of time extends as
long as the effects may singly, or in combination with other anticipated effects, be
significant on the resources of concern. At the point where the contribution of
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effects of the action, or combination of all actions, to the cumulative impact is not
significant the analysis should stop. Because the important factor in determining
cumulative impact is the condition of the resource (i.e., to what extent it is
degraded), analysis should extend until the resource has recovered from the
impact of the proposed action.

For example, an impact assessment of ground water withdrawals to cool power
plant turbines should go beyond determining whether the capacity of the aquifer
is adequate to provide water for the life of the power plant. The analysis should
also consider the long-term effects of lowering the aquifer level. Should municipal
drinking water and agricultu.ral irrigation withdrawals increase in the future, the
cumulative effect of the power plant withdrawals may lower aquifer levels to the
point where, at predictable intervals in the future, droughts will eliminate all
supply. The NEPA document may, therefore, have to consider time periods
beyond the life of the power plant.

NEPA Example: The Final Supplemental EIS on Management of Habitat for Late-
Successional and Old-Growth Forest Related Species (Forest Service and BLM,
1994) looked sufficiently forward in time to address the probability of restoring or
maintaining sustainable ecosystem conditions. The forest draft EIS determined
that previous alterations to the regional ecosystem prevented a return to pre-
settlement landscape condition or recovery of aquatic resources within the next
100 years, but that the selected alternative would reverse a 50-year trend toward
degradation.

There are no set or required formulas for determining the appropriate scope of
the cumulative impact analysis. Both geographic boundaries and time periods
need to be defined on a case-by-case basis. Determining the boundaries and
periods depends on the characteristics of the resources affected, the magnitude
and scale of the project's impacts, and the environmental setting. In practice, a
combination of natural and institutional boundaries may be required to
adequately consider both potential impacts and possible mitigation measures.
Ultimately, the scope of the analysis will depend on an understanding of how the
effects are occurring in the assessment area.

4.3 Past, Present, and Reasonably Foreseeable Future Actions

EPA Review Approach

The adequacy of cumulative impact analysis depends on how well the analysis
considers impacts that are due to past, present, and reasonably foreseeable
actions. EPA reviewers should determine whether the cumulative analysis
adequately considered the following:

1) whether the environment has been degraded, and if so, to what extent:
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2) whether ongoing activities in the area are causing impacts; and

3) the trends for activities and impacts in the area.

Considering the past, present, and reasonable foreseeable future actions
provides a needed context for assessing cumulative impacts. The inclusion of
other actions occurring in proximity to the proposed action is a necessary part of
evaluating cumulative effects. Agencies should identify activities occurring
outside of their jurisdiction that are affecting the same resources being affected
by their actions. Consultation with other agencies potentially affecting the
resources of concern is not usually done and a consideration of private activities
seldom occurs. In addition, agencies may not always include other actions taken
by their agency. EPA reviewers should determine whether the NEPA document
considered all past, present, and future actions that contribute to significant
cumulative effects on the resources of concern. The analysis should include the
use of trends information and interagency analyses on a regional basis to
determine the combined effects of past, present, and future actions. NEPA
documents should only consider those past, present, and future actions that
incrementally contribute to the cumulative effects on resources affected by the
proposed action. Actions affecting other resources, or with cumulatively
insignificant effects on the target resources, do not add to the value of the
analysis.

Discussion

To successfully assess cumulative impacts, NEPA documents should consider a
broad range of activities and patterns of environmental degradation that are
occurring in the vicinity of the project . The following considerations (as modified
from Klein and Kingsley, 1994) can assist in identifying actions that may relate to
the project under review:

1 the proximity of the projects to each other either geographically or temporally;

2) the probability of actions affecting the same environmental system, especially
systems that are susceptible to development pressures;

3) the likelihood that the project will lead to a wide range of effects or lead to a
number of associated projects; and

4) whether the effects of other projects are similar to those of the project under
review.

5) the likelihood that the project will occur -- final approval is the best indicator
but long range planning of government agencies and private organizations and
trends information should also be used;
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6) temporal aspects, such as the project being imminent;

As an example, the cumulative effect of transportation projects and other
development in an urban setting often results in alteration of topography, habitat
fragmentation, changes in water flows and water quality, increased sediment and
contaminant runoff, and direct mortality from road kills. To address these issues,
the actions included should start with the proposed project but also include other
present, past, and future actions. Other current development should include
related construction such as shopping malls within proximity of the new road
construction or upgrades undertaken on connecting roads within the area of
study. Past actions that should be considered include, for example, any housing
and commercial development, alteration of hydrologic flows to control flooding,
filling of wetlands, construction of other highways, and upstream development.
The analysis should also extend further back in time to include previous changes
to the area and region such as resource extraction or agricultural activities.
Future actions should include any planned communities or commercial areas,
induced growth and accompanying infrastructure, projected increase in
population and traffic, and road expansion.

The identification of the effects of past actions is critical to understanding the
environmental condition of the area. Knowing whether the resource is healthy,
declining, near collapse, or completely devastated is necessary for determining
the significance of any added impacts due to the proposed project. The NEPA
document should consider how past activities have historically affected and will
continue to detrimentally affect the resources of concern. How far back in time to
consider depends on how long the resources of concern have been affected.
Trends analysis, or how the resource condition has changed over time, is the
most useful tool for looking at the accumulated effect of past actions. For
example, if 50% of the wetland functions in a basin have been lost due to both
agriculture and urban development, any present or future impacts should be
taken into account in determining impacts to flood storage -capacity and other
important wetland functions.

Other present actions that may be detrimentally affecting the resources of
concern need to be considered at the same time impacts of the proposed action
are considered. NEPA documents should consider information on all other
relevant activities in the study area including other actions of the proposing
agency, actions of other federal agencies, actions of state and local
governments, and private actions. While EPA already monitors federal activities
on a regional basis, state and county resources should be used to monitor local
and private activities.

The identification of future actions is also important. According to the response
for question 18 of the "Forty Most Asked Questions concerning CEQ's NEPA
Regulations" (CEQ, 1981), the NEPA document "must identify all the indirect
effects that are known, and make a good faith effort to explain the effects that are
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not known but are 'reasonably foreseeable'." The critical question is "What future
actions are reasonably foreseeable?". Court decisions on this topic have
generally concluded that reasonably foreseeable future actions need to be
considered even if they are not specific proposals. The criterion for excluding
future actions is whether they are "speculative." The NEPA document should
include discussion of future actions to be taken by the action agency. The
analysis should also incorporate information based on the planning documents of
other federal agencies, and state and local governments. For example, projects
included in a 5-year budget cycle might be considered likely to occur while those
only occurring in 10-25 year strategic planning would be less likely and perhaps
even speculative. For private actions, the analysis should use regional and local
planning documents. In the absence of these plans (and to refine expectations
where activities have diverged from the plans), the analysis should refer to
projected development trends. In all of these cases, the best information should
be used to develop scenarios that predict which future actions might reasonably
be expected as a result of the proposal.

NEPA Example: The Commencement Bay Natural Resource Damage
Assessment: Restoration Plan and Final Programmatic EIS (FWS and NOAA,
1997) addressed the problem of including the many and various past actions by
quantifying the previous loss of 98% of mudflat and marsh habitat through a
combination of historical records and photographic evidence. The Final EIS for
the Castle Mountain Project, San Bernardino County, CA (BLM 1990) considered
26 other existing and proposed activities that might cumulatively affect 12
resources of concern. The potential impact of activities in the categories of
utilities/services, commercial and residential, recreation, mining, and grazing
were evaluated based on their location and which resources they might affect.
The Draft EIS for the Disposal and Reuse of Naval Base, Philadelphia, PA
(Department of the Navy, 1995) addressed "connected, cumulative, and similar
existing and potential actions," including general growth trends in South
Philadelphia, other land use development initiatives, related actions by other DoD
services, realignment of the Naval Base, proposed leasing of shipyard facilities to
private shipbuilders, and significant, proposed off-base transportation
improvements.

4.4 Describing the Condition of the Environment

EPA Review Approach

The NEPA analysis should establish the magnitude and significance of
cumulative impacts by comparing the environment in its naturally occurring state
with the expected impacts of the proposed action when combined with the
impacts of other actions. Use of a "benchmark" or "baseline" for purposes of
comparing conditions is an essential part of any environmental analysis. "The
concept of a baseline against which to compare predictions of the effects of the
proposed action and reasonable alternatives is critical to the NEPA process."
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(CEQ, 1997) To determine how the project will affect the resource's ability to
sustain itself, the NEPA document should include a description of the baseline
condition that considers "...how conditions have changed over time and how they
are likely to change in the future without the proposed action". (CEQ, 1997) If it is
not possible to establish the "naturally occurring" condition, a description of a
modified but ecologically sustainable condition can be used in the analysis. In
this context, ecologically sustainable means the system supports biological
processes, maintains its level of biological productivity, functions with minimal
external management, and repairs itself when stressed.

While a description of past environmental conditions is usually included in NEPA
documents, it is seldom used to fully assess how the system has changed from
previous conditions. The comparison of the environmental condition and
expected environmental impacts can be incorporated into the environmental
consequences or affected environment sections of NEPA documents. EPA
reviewers should determine whether the NEPA analysis accurately depicts the
condition of the environment used to assess cumulative impacts. In addition,
reviewers should determine whether NEPA documents incorporate the
cumulative effects of all relevant past activities into the affected environment
section. For the evaluation of the environmental consequences to be useful, it is
important that the analysis also incorporate the degree that the existing
ecosystem will change over time under each alternative.

Discussion

Often the current condition is used as the benchmark for comparing the
environmental effects of the alternatives. However, the current condition typically
may not adequately represent how actions have impacted resources in the past
and present or how resources might respond to future impacts. Designating
existing environmental conditions as a benchmark may focus the environmental
impact assessment too narrowly, overlooking cumulative impacts of past and
present actions or limiting assessment to the proposed action and future actions
(McCold and Saulsbury 1996). For example, if the current environmental
condition were to serve as the condition for assessing the impacts of relicensing
a dam, the analysis would only identify the marginal environmental changes
between the continued operation of the dam and the existing degraded state of
the environment. In this hypothetical case, the affected environment has been
seriously degraded for more than 50 years with accompanying declines in flows,
reductions in fish stocks, habitat loss, and disruption of hydrologic functions. If
the assessment took into account the full extent of continued impacts, the
significance of the continued operation would more accurately express the state
of the environment and thereby better predict the consequences of relicensing
the dam.
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For the purposes of section 309 reviews, different methods of depicting the
environmental condition are acceptable. The condition of the environment
should, however, address one or more of the following:

1) how the affected environment functions naturally and whether it has been
significantly degraded;

2) the specific characteristics of the affected environment and the extent of
change, if any, that has occurred in that environment; and

3) a description of the natural condition of the environment or, if that is not
available, some modified, but ecologically sustainable, condition to serve as a
benchmark.

Two practical methods for depicting the environmental condition include use of
the no-action alternative and an environmental reference point. Historically, the
no-action alternative (as reflecting existing conditions) has usually been used as
a benchmark for comparing the proposed action and alternatives to existing
conditions. The no-action alternative can be an effective benchmark if it
incorporates the cumulative effects of past activities and accurately depicts the
condition of the environment.

Another approach for describing the environmental condition is to use an
environmental reference point that would be incorporated into the environmental
consequences and affected environment sections of the document. The natural
condition of the ecosystem, or some modified but sustainable ecosystem
condition, can be described as the environmental reference point. In analyzing
environmental impacts, this environmental reference point would not necessarily
be an alternative. Instead, it would serve as a benchmark in assessing the
environmental impacts associated with each of the alternatives. Specifically, the
analysis would evaluate the degree of degradation from the environmental
reference point (i.e., natural ecosystem condition) that has resulted from past
actions. Then the relative difference among alternatives would be determined for
not only changes compared to the existing condition but also changes critical to
maintaining or restoring the desired, sustainable condition.

Determining what environmental condition to use in the assessment may not be
immediately clear. Choosing and describing a condition should be based on the
specific characteristics of the area. In addition, the choice of condition can be
constrained by limited resources and information. For these reasons, the
environmental condition described by the environmental reference point or no-
action alternative should be constructed on a case-by-case basis so that it
represents an ecosystem able to sustain itself in the larger context of activities in
the region. In this respect, there is no predetermined point in time that
automatically should represent the environmental condition. In addition, it may
not be practical to use a pristine condition in situations of intensive development.
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For example, it may not be very useful to use a pre-development condition to
assess the extent of degradation in a heavily urbanized setting. It may be more
useful in this situation to consider the condition of several important resources of
concern (i.e., water quality, air quality, or quality of life) in comparison with
expected environmental consequences of the action. Since most ecosystems
can be delineated and have distinct characteristics, determination of the
environmental condition does not need to be a subjective process leading to
speculation about the condition of the environment before it was degraded.

Depending on whether the information is reasonably obtainable, the
environmental condition chosen may be a pristine environment, or at the very
least, a minimally functioning ecosystem that will not further degrade. The use of
the environmental condition to compare alternatives is not an academic exercise,
but one that can most effectively modify alternatives and help decision making.
Examples of conditions might include before project, before "substantial"
development, or a reference ecosystem that is comparable to the project area.
Selecting the best environmental condition for comparative purposes can be
based on the following:

1) consider what the environment would look like or how it would behave without
serious human alteration;

2) factor in the dynamic nature of the environment;

3) define the distinct characteristics and attributes of the environment that best
represent that particular type of environment (focus on characteristics and
attributes that have to do with function); and

4) use available or reasonably obtainable information.

For example, in a hypothetical case of harbor dredging and disposal, the existing
condition of the aquatic ecosystem is highly modified from natural conditions.
Human settlement along major waterways spans hundreds of years and '
commercial development has become very intense in many areas. Following
practices used in some NEPA analyses, the degraded condition of the benthic
communities and shoreline vegetation would be considered the condition for
assessing the impacts of sediment dredging and disposal. By using this
environmental condition, the analysis would not recognize the full extent of the
degradation and would possibly underestimate the actual impacts of the
proposed action. The environmental condition for this case could be set at pre-
development (or at least at early development) or, if historical data are not
available, use a reference point constructed from an understanding of how a
similar ecosystem would behave in a natural state. The affected environment
section should include a discussion of the extent of degradation that the current
condition has experienced when compared to the characteristics of an
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undisturbed harbor environment. And finally, the extent of change and future
trends should be considered in each alternative.

NEPA Example: The Forest Service's Snowmass Ski Area Final Environmental
Impact Statement (Forest Service, 1994) and the Army Corps of Engineers Elk
Creek Lake Final Evironmental Impact Statement (Army Corps of Engineers,
1991) both define baseline conditions for comparison of alternatives. In
assessing the potential environmental impacts of the Snowmass Ski Area
expansion, the Forest Service established a "pre-development" reference point
from which all past, present, and reasonably foreseeable future environmental
impacts were examined. Consequently, the EIS presented a comprehensive
discussion of the cumulative impacts upon various resources. The Elk Creek
Lake Final EIS also identified a "pre-development" reference point, defined by
the Corps as "base conditions", for specific resources along the Rogue River and
Elk Creek. The assessment then explored the alteration of resource conditions
with respect to other actions, including the proposed project.

Issue 4.5 Using Thresholds to Assess Resource Degradation

EPA Review Approach

Qualitative and quantitative thresholds can be used to indicate whether a
resource(s) of concern has been degraded and whether the combination of the
action's impacts with other impacts will result in a serious deterioration of
environmental functions. In the context of EPA reviews, thresholds can be used
to determine if the cumulative impacts of an action will be significant and if the
resource will be degraded to unacceptable levels. EPA reviewers should
determine whether the analysis included specific thresholds required under law
or by a-gency regulations or otherwise used by the agency. In the absence of
specific thresholds, the analysis should include a description of whether or not
the resource is significantly affected and how that determination was made.

Discussion

If adequate data and analytical procedures are available, specific thresholds that
indicate degradation of the resources of concern should be included in the NEPA
analysis . The thresholds should be practical, scientifically defensible, and fit the
scale of the analysis. Thresholds may be set as specific numerical standards
(e.g., dissolved oxygen content to assess water quality), qualitative standards
that consider biological components of an ecosystem (e.g., riparian condition and
presence of particular biophysical attributes), and/or desired management goals
(e.g., open space or unaltered habitat). Thresholds should be represented by a
measurement that will report the change in resource condition in meaningful
units. This change is then evaluated in terms of both the total threshold beyond
which the resource degrades to unacceptable levels and the incremental
contribution of the proposed action to reaching that threshold. The measurement
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should be scientifically based. For example, thresholds for determining adverse
change in the functioning of a wetland could include the percentage of historic
wetland loss in the region, occurrence of species at risk, ambient water quality
data that exceed standards, and estuarine pollution susceptibility index.

Since cumulative impacts often occur at the landscape or regional level,
thresholds should be developed at similar scales whenever possible. Indicators
at a landscape level can be used to develop thresholds as well as assess the
condition of the environment. By using the following landscape indicators as
modified from O'Neil et al. (1997) and Jones et al. (1996), thresholds can be
crafted by determining the levels, percentages, or amount of each that indicate a
significant impact for a particular area. Examples of thresholds include:

The total change in land cover is a simple indicator of biotic integrity;
thresholds for areas with high alterations would generally be lower than
areas that are not as degraded; if open space or pristine areas are a
management goal then the threshold would be a small percentage change
in land cover.
Patch size distribution and distances between patches are important
indicators of species change and level of disturbance. Thresholds would
be set to determine the characteristics of an area needed to support a
given plant or animal species.

Estimates of fragmentation and connectivity can reveal the magnitude of
disturbance, ability of species to survive in an area, and ecological
integrity. Thresholds would indicate a decrease in cover pattern, loss of
connectivity, or amount of fragmentation that would significantly degrade
an area.

Indicators of water quality and watershed integrity can be used to set
thresholds. Specific concentrations and levels of nitrogen, phosphorous,
turbidity, dissolved oxygen, and temperature can be used.
Thresholds for a decline in water quality can take the form of size and
amount of riparian buffer zones. Condition of riparian zones and changes
in percent of buffer areas can indicate a decline in water quality due to soil
erosion, sediment loading, and contaminant runoff.

In a hypothetical project to develop a skiing resort to be constructed on federal
lands, thresholds would be developed for several resources of concern. The
impacts of road construction and use, ski runs, housing development, and water
use would have wide ranging effects on resources such as riparian condition,
water quality, wildlife habitat, and vegetation. Thresholds for cover and loss of
connectivity could be developed to determine the significance of impacts to
wildlife and vegetative cover. For example, thresholds could be developed from
known information on the amount of habitat necessary for successful ungulate
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breeding. Numerical standards for dissolved oxygen and water temperature
could be used to determine significance of impacts to coldwater fisheries.
Narrative standards of stream condition would be used to determine thresholds
for successful fish spawning.

NEPA Example: NEPA analyses have examined actions where the cumulative
effects exceed a threshold which is tied to a national air quality or water quality
standard. In the Final EIS for Hydroelectric Development in the Upper Ohio River
Basin (FERC, 1988), the Federal Energy Regulatory Commission determined the
point at which dissolved oxygen fell below the standard by modeling the reduced
spillage and aeration caused by adding turbines to additional dams in
succession. Setting thresholds to represent the carrying capacity of an
ecosystem is more difficult. In the Draft EIS on Cumulative Impacts of
Recreational Boating on the Fox River and Chain O'Lakes Area in Lake and
McHenry Counties, IL, the U.S. Army Corps of Engineers assessed the impacts
of boat traffic on the carrying capacity of aquatic life by setting a threshold of
water clarity needed for vegetation growth. At the same time, they set a social
carrying capacity threshold of the number of boats that made people feel
crowded. While the concept of translating exceedences of thresholds to
significant impacts on carrying capacities of both ecological and human
resources is being applied more extensively, analysts still often face situations
where there are limits to scientifically exact thresholds, and have to use other
methods to develop thresholds. For example, in the Draft Supplemental EIS on
Management of Habitat for Late-Successional and Old-Growth Forest Related
Species (Forest Service and BLM, 1993), it was necessary to rely on expert
opinion from panels to assess the "probability of ensuring the viability of species."

Determining a threshold beyond which cumulative effects significantly degrade a
resource, ecosystem, or human community is sometimes very difficult because of
a lack of data. Without a definitive threshold, the NEPA practitioner should
compare the cumulative effects of multiple actions with appropriate national,
regional, state, or community goals to determine whether the total effect is
significant. These desired conditions can best be defined by the cooperative
efforts of agency officials, project proponents, environmental analysts, non-
governmental organizations, and the public through the NEPA process. The
integrity of historical districts is an example of a threshold that is goal related.
These districts, especially residential and commercial historic districts in urban
areas, are particularly vulnerable to clearance programs carried out by local
governments, usually with use of federal funds. Though individual structures of
particular architectural distinction are often present, such districts are important
because they are a collection of structures that relate to one another visually and
spatially; the primary importance of each building is the contribution that it makes
to a greater whole. Often in conjunction with code enforcement programs to
remove blighting influences and /or hazards to public safety, local governments
condemn and demolish properties. Viewed in isolation as an individual action,
such demolition of an individual structure does not significantly diminish the
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historic and architectural character of the district and indeed may be beneficial to
the overall stability of the district. But the cumulative effect of a whole series of
such demolitions can significantly erode the district. Continued loss of historic
structures, often with resultant vacant lots and incompatible new construction,
can reach a point where the visual integrity of the district is lost. Once this
threshold is passed, subsequent demolitions become increasingly difficult to
resist and ultimately the qualities of the historic district are lost.
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Lee Nuclear Station Response to Request for Additional Information (RAI)

Attachment 1-2 to RAI 1

ER Table 4.8-1
Summary of Construction- and Preconstruction-Related Impacts for Safety-Related

Structures, Systems, or Components.



Lee Nuclear Station
Environmental Report

RAI No. 1
Attachment 1-2

TABLE 4.8-1
SUMMARY OF CONSTRUCTION- AND PRECONSTRUCTION-RELATED IMPACTS FOR SAFETY-RELATED STRUCTURES,

SYSTEMS. OR COMPONENTS
Potential Impacts Estimated Impacts (%)

Section Reference and Significance Preconstruction I Construction Basis of Estimate

ER Section 4.1 Land-Use Impacts

ER Subsection 4.1.1 S - Erosion 85 15 Estimates are based on the area of land use that
The Site and Vicinity S-M - Land-Use would be dedicated to the nuclear island and the

Protection/Restoration assumption that construction of the nuclear
island would occur on no more than
approximately 50 acres (ac.) [25 ac. each for Lee
Nuclear Site Units 1 and 2] of the project area
being developed (that is, 415 ac., excluding off-
site electric transmission lines) (12%, restated as
<15%).

ER Subsection 4.1.2 S -Erosion 100 0 Neither transmission corridors nor any other off-
Transmission Corridors S -Terrestrial site areas associated with construction of the Lee
and Off-Site Areas Ecosystem Nuclear Station are included in the definition of

construction of SSCs.
ER Subsection 4.1.3 S -Erosion 100 0 The impact on historic properties would apply
Historic Properties S -Land-Use only to preconstruction activities because they

Protection/Restoration would be identified prior to land clearing,
grading, installation of drainage systems, erosion
controls, and other environmental mitigation
measures, and construction of temporary roads
and laydown areas.
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RAI No. I
Attachment 1-2

TABLE 4.8-1
SUMMARY OF CONSTRUCTION- AND PRECONSTRUCTION-RELATED IMPACTS FOR SAFETY-RELATED STRUCTURES,

SYSTEMS. OR COMPONENTS
Potential Impacts Estimated Impacts (%) I

Section Reference and Significance Preconstruction I Construction Basis of Estimate

ER Subsection 4.2 Water-Related Impacts
ER Subsection 4.2.1 S - Erosion 85 15 Estimates are based on the area of land use that
Hydrologic Alterations S - Surface Water would be dedicated to the nuclear island and the

assumption that construction of the nuclear island
would occur on no more than approximately 50 ac.
(25 ac. each for Lee Nuclear Station Units I and 2)
of the project area being developed (that is, 415 ac.,
excluding off-site electric transmission lines) (12%,
restated as <15%).
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RAI No. I
Attachment 1-2

TABLE 4.8-1
SUMMARY OF CONSTRUCTION- AND PRECONSTRUCTION-RELATED IMPACTS FOR SAFETY-RELATED STRUCTURES,

SYSTEMS. OR COMPONENTS
Potential Impacts Estimated Impacts (%)

Section Reference and Significance Preconstruction I Construction Basis of Estimate

ER Subsection 4.2.2 S -Surface Water 85 15 Estimates are based on the area of land use that
Water-Use Impacts S -Water Use, would be dedicated to the nuclear island and the

protection/restoration assumption that construction of the nuclear island
would occur on no more than approximately 50 ac.
(25 ac. each for Lee Nuclear Station Units I and 2)
of the project area being developed (that is, 415 ac.,
excluding off-site electric transmission lines) (12%,
restated as <15%).

ER Subsection 4.2.3 S -Erosion 85 15 Estimates are based on the area of land use that
Water Quality Impacts S -Effluents and would be dedicated to the nuclear island and the

Wastes assumption that construction of the nuclear island
S -Surface Water would occur on no more than approximately 50 ac.
S -Groundwater (25 ac. each for Lee Nuclear Station Units 1 and 2)
S -Water Use, of the project area being developed (that is, 415 ac.,
protection/restoration excluding off-site electric transmission lines) (12%,

restated as <15%).
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RAI No. I
Attachment 1-2

TABLE 4.8-1
SUMMARY OF CONSTRUCTION- AND PRECONSTRUCTION-RELATED IMPACTS FOR SAFETY-RELATED STRUCTURES.

SYSTEMS, OR COMPONENTS

Potential Impacts Estimated Impacts ()_________________________
Section Reference and Significance Preconstruction I Construction Basis of Estimate

ER Subsection 4.3 Ecological Impacts (i.e., im acts on the physical environment)
ER Subsection 4.3.1 S -Noise 100 0 Ecological impacts would occur during
Terrestrial Ecosystems S -Erosion preconstruction activities, and mobile wildlife

S -Dust Emissions species are expected to vacate the site until
S -Surface-Water construction is complete. Impacts to native plants
S -Terrestrial would occur during land clearing and preparation.
Ecosystem

ER Subsection 4.3.2 S -Erosion 100 0 The impact on aquatic ecosystems would apply only
Aquatic Ecosystems S -Effluents and to preconstruction activities, because they would be

Wastes identified prior to land clearing, grading, installation
S -Surface Water of drainage systems, erosion controls, and other
S -Water-Use, environmental mitigation measures, and
protection/restoration construction of temporary roads and laydown areas.
S -Aquatic
Ecosystem
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RAI No. I
Attachment 1-2

TABLE 4.8-1
SUMMARY OF CONSTRUCTION- AND PRECONSTRUCTION-RELATED IMPACTS FOR SAFETY-RELATED STRUCTURES,

SYSTEMS. OR COMPONENTS
Potential Impacts Estimated Impacts (%)

Section Reference and Significance Preconstruction I Construction Basis of Estimate

ER Subsection 4.4 Socioeconomic Impacts (i.e., impacts on the human environment)
ER Subsection 4.4.1 S-M -Noise 75 25 Most perceptible noise impacts at off-site locations
Physical Impacts S -Dust would occur during the most intense operations in

S-M-Traffic the power block area and would include pile
S-Effluents and driving. Air emissions would occur in the vicinity of
Wastes the power block area during construction. Estimates
S -Socioeconomic are based on the average of the percent of labor

hours dedicated to the nuclear island (35%) and the
percent of land dedicated to the nuclear island
(12%). (Average stated as 25%).

ER Subsection 4.4.2 M - Effluents and 70 30 Estimates are based on the percent of total project
Social and Economic Wastes labor hours that would be dedicated to the
Impacts S - Water-Use construction of the power block areas of the Lee

Protection/Restoration Nuclear Station (approximately 30%).
S-M-
Socioeconomics
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RAI No. I
Attachment 1-2

TABLE 4.8-1
SUMMARY OF CONSTRUCTION- AND PRECONSTRUCTION-RELATED IMPACTS FOR SAFETY-RELATED STRUCTURES,

SYSTEMS, OR COMPONENTS
Potential Impacts Estimated Tmpacts (%

SectLion Reference and Significance Preconstruction Construction Basis of Estimate

ER Subsection 4.4.3 S-M - Noise 70 30 Estimates are based on the percent of total project
Environmental Justice S-M - Traffic labor hours that would be dedicated to the
Impacts S -Land-Use construction of the power block areas of the Lee

Protection/Restoration Nuclear Station (approximately 30%).
S -Water-Use
Protection/Restoration
S-Terrestrial
Ecosystem
S - Aquatic
Ecosystem
S -Socioeconomics

ER Subsection 4.5 Radiation Exposure to Construction Workers
ER Subsection 4.5.1 S -Radiation 80 20 Estimates are based on 50% of the workforce
Worker Impacts Exposure to remaining during completion of the nuclear island

Construction Workers for Lee Nuclear Station Unit 2 (half of 40%).
Notes
a) The assigned notential imnact significance levels of SMALL (S) MODERATE (M) or LARGE (L) are based on the assumption that
mitigation measures and controls would be implemented.
b) "Construction," as defined in 10 CFR 50.2, "Definitions," refers to the construction of safety-related SSCs for a facility.

JI
.'
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Lee Nuclear Station Response to Request for Additional Information (RAI)

RAI Letter Dated: August 21, 2008

Reference NRC RAI Number: ER RAI 4

NRC RAT:

Submit a discussion and figure with annotation on location of springs (in or near the Cherokee site)
relative to existing grading, cuts, and fills.

Duke Energy Response:

The attached figure identifies the locations of springs observed prior to the Cherokee construction
activities (1973) and presents them relative to the Lee Nuclear Station Site layout.

Relative elevation changes are shown on the figure to identify areas.of cut and fill. Areas lying between
the cut and fill areas were disturbed as a result of grading and leveling during these same activities. The
attached figure identifies seven locations where springs have existed or currently exist. The following list
refers to the spring locations on the attached figure:

Location 1.

Location 2.

These locations illustrate springs north of Unit 2 cooling tower pad towards the Broad
River that were covered by fill during Cherokee construction activities.

These locations illustrate springs east of the switchyard that were cut during Cherokee
construction activities.

Location 3. These locations illustrate springs in areas flooded by the make-up ponds.

Location 4.

Location 5.

These locations illustrate springs between areas of cut and fill that were altered from a
combination of cutting the adjacent areas of recharge and leveling the area to yard grade

These locations illustrate springs southwest of the excavation at elevations currently above
the Lee Nuclear Station plant elevation.

Location 6. These locations illustrate springs northwest of the excavation

Location 7. These locations illustrate springs northeast of the excavation towards the base of the
embankment associated with the backwater area of the Broad River

In 2006, springs at Location 5 and Location 7 were observed with seepage to the surface while the spring
observed in Location 6 exhibited moist soil conditions and is classified as a non-jurisdictional wetland.
While it is difficult to verify the correlation of the observed spring locations of the past with the current
springs using these simple methods, it is reasonable to assume these remaining springs represent the same
general flow-through discharges.

The response to FSAR RAI 02.04.12-09, Attachment I adds the attached figure to the FSAR.

Associated Revisions to the Lee Nuclear Station Combined License Application:

Revise COLA Part 3, ER Chapter 2, Subsection 2.3.1.5.4, paragraph 3, as follows:
Numerous springs and seeps identified during the 1973 investigation were c-t Or filled in order to level
thea, nHAtr d.ainage v.'S anld flatten the .. nStru.ti.n yar. . disturbed during-the 1975-1982 construction
activities for the Cherokee Nuclear Station. Those springs and seeps were located within valley draws I
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that dirc•t•d ... fa. .run ...aWa.. PrOmI the rea.tf ar.a and natural drainage ways (FSAR Figure 2.4.1-
213.). The springs had expected discharges ranging from 1.9 to 3 gpm (Reference 13). Surface conditions
surrFunding as many oa 2a around these springs idctifie. durinrg t .. o. Nuclear Saon zite

inveten appear to have been altered so that no flow-through discharge occurs. Site alterations
included cut and fill in the areas of springs during site grading activities to level the site to yard grade and
cooling tower pad grade. Springs observed along tributaries to the make-up ponds were flooded
following construction of the make-up pond dams. The remaining springs observed in 2006 within the
watershed of the Lee Nuclear Station are also shown on FSAR Figure 2.4.1-213. These included I)
springs along a tributary to Make-Up Pond B but above the normal pond elevation, 2) seeps located along
the toe of the embankment north of the Unit 2 cooling tower pad and 3) a non-iurisdictional wetland
located north-northwest of Unit 1 east of the ridgeline. The non-Jurisdictional wetland is located at the
planned location of the wastewater retention basin. Based on site observations, a network of storm drains
and buried piping had been installed to manage some of the surface water runoff. While some stormwater
control structures remain on-site, no as-built drawings for the existing storm drain system for the former
Cherokee Nuclear Station were available for review.

Associated Attachments:

Attachment 4-1 Figure Illustrating On-Site Springs and Seeps
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Lee Nuclear Station Response to Request for Additional Information

RAI Letter Dated: August 21, 2008

Reference RAI Number: ER RAI-23

NCR RAI:

Provide information on unemployment and the correlation between unemployment and population
growth.

Duke Energy Response:

Subsection 2.5.2 of the Environmental Report describes community characteristics and the 2000 - 2004
economy as it relates to the Lee Nuclear Site and 50-mile region. Because of their locations relative to
the Lee Nuclear Site, census population estimates and Bureau of Labor Statistics
unemployment/employment data for the following counties best illustrate the current local economy:
Mecklenburg County and Gaston County, North Carolina, and Cherokee County, York County, and
Spartanburg County, South Carolina.

According to the Bureau of Labor Statistics, all of the above counties experienced an overall decrease in
unemployment rates and an increase in employment from August 2000 to August 2007 (Attachment 23-
1). From August 2005 to August 2007, the unemployment rate decreased 0.7 percent in Cherokee
County, 0.8 percent in York County, and 0.4 percent in Mecklenburg County. Spartanburg County
showed the largest drop in unemployment with 1.2 percent, and Gaston County showed the smallest drop
with 0.2 percent. For North and South Carolina, during the same time period, unemployment decreased
0.5 percent and 0.9 percent, respectively (Attachment 23-2).

From August 2005 to August 2007, employment increased by 1.3 percent in Cherokee County, 5.3
percent in Mecklenburg County, and 3.2 percent in Gaston County. York County showed the greatest
increase of employment with 7.6 percent, and Spartanburg County showed the smallest increase with 0.06
percent (Attachment 23-1). For the same time period, North Carolina saw an overall increase in
employment of 3.9 percent, and South Carolina saw an increase in employment of 3.2 percent
(Attachment 23-2).

The population has also increased in the five counties and both states. From 2005 to 2007, the population
increased by 3.6 percent in Spartanburg County, 7.6 percent in Mecklenburg County, and 3.7 percent in
Gaston County. York County saw the greatest increase in population with 9.3 percent, and Cherokee
County showed the smallest increase with 0.08 percent (Attachment 27-5). North Carolina saw an
increase of 4.2 percent and South Carolina increased by 3.5 percent (Attachment 23-6).

No construction workforce unemployment information is available. Overall labor force numbers
increased in most of the counties between 2005 and 2007. Spartanburg County is the only county that
experienced a drop in labor force (0.6 percent) [Attachment 23-1]. The most recent Bureau of Economic
Analysis construction workforce data is for 2006. In 2005, the five counties in the region had a
construction workforce of 66,330 (Attachment 23-3 and Attachment 23-4). From 2005 to 2006, the total
construction workforce in these counties increased 6.6 percent. As of 2006, the combined construction
work force for North and South Carolina was 581,98 1, an increase of 6.4 percent from 2005.

Based on 2007 population estimates and 2007 unemployment rates for the five counties, a Pearson
correlation analysis reveals a coefficient of -0.87 (Attachments 23-1, 23-5, and 23-7). A moderately
strong linear association is revealed where counties with higher unemployment rates also have lower
estimated populations. The data indicates Cherokee County has the highest unemployment rate and
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lowest population, and Mecklenburg County has the lowest unemployment rate and the highest
population of the five counties. A Pearson correlation analysis based on annual rate of growth for the
years 2000 and 2007 county population estimates and 2000 and 2007 county unemployment population
estimates produced a positive correlation coefficient of 0.60 (Attachment 23-7). The results reveal a
moderate association between population growth and rising unemployment numbers. Where a population
in a county increases, so does the population that is unemployed. While the data for Mecklenburg,
Spartanburg, Cherokee, and York counties all had the same loosely-linear association, Gaston County fell
out of the association with a completely opposite outcome, where estimated population has risen but the
unemployment population has fallen. Because of the small sample size of five counties included in the
analysis, the results of these correlation tests are specific to these counties and reflect localized
conditions.

From the overall data, three trends are evident in the five counties and two states. Unemployment is
decreasing, population is increasing, and the general labor force numbers, including construction
workforce, are increasing.

Associated Revisions to the Lee Nuclear Station Combined License Application:

None

Associated Attachments:

Attachment 23-i

Attachment 23-2

Attachment 23-3

Attachment 23-4

Attachment 23-5

Attachment 23-6

U.S. Department of Labor, Bureau of Labor Statistics, Cherokee County, SC;
Gaston County, NC; Mecklenburg County, NC; Spartanburg County, SC; and
York County, SC: Local Area Unemployment Statistics, Website,

http://data.bls.gov/PDQ/servlet/SurveyOutputServlet, accessed August 20, 2008.

U.S. Department of Labor, Bureau of Labor Statistics, North Carolina & South
Carolina: Local Area Unemployment Statistics, Website,
http://data.bls.gov/PDQ/servIet/SurveyOutputServlet, accessed August 20, 2008.

Bureau of Economic Analysis, CA25N-Private Employment: Construction-North
Carolina Private Employment: Construction, Website,
http://bea.gov/bea/fegional/reis/drill.cfm, accessed August 20, 2008.

Bureau of Economic Analysis, CA25N-Private Employment: Construction-
South Carolina Private Employment: Construction, Website,
http://bea.gov/bea/fegional/reis/drill.cfm, accessed August 20, 2008.

U.S. Census Bureau, American Fact Finder-Gaston County, North Carolina;
Mecklenburg County, North Carolina; Cherokee County, South Carolina;
Spartanburg County, South Carolina; and York County, South Carolina: 2007
Population Estimates, Website,
http://factfinder.census.gov/servlet/DTTable? bm=y&-context-dt&-ds n,
accessed August 20, 2008.

U.S. Census Bureau, American Fact Finder-North and South Carolina:
Population Estimates, Website,
http://factfinder.census.gov/servlet/DTTable? bm-y&-context=dt&-ds n,
accessed August 20, 2008.

Pearson's Correlation Coefficient Worksheet and Scatterplot Chart - Population
Estimates and Unemployment Rates and Estimates, September 10, 2008.

Attachment 23-7
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Attachment 23-1 to RAI 23

U.S. Department of Labor, Bureau of Labor Statistics, Cherokee County, SC; Gaston
County, NC; Mecklenburg County, NC; Spartanburg County, SC; and York County, SC:

Local Area Unemployment Statistics, Website,
http://data.bls.gov/PDQ/servlet/SurveyOutputServlet, accessed August 20, 2008
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Attachment 23-2 to RAI 23

U.S. Department of Labor, Bureau of Labor Statistics, North Carolina & South Carolina: Local
Area Unemployment Statistics, Website,

http://data.bis.gov/PDO/servlet/SurvevOutputServlet, accessed August 20, 2008
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Attachment 23-3 to RAI 23

Bureau of Economic Analysis, CA25N-Private Employment: Construction-North Carolina
Private Employment: Construction, Website,

http://bea.gov/bea/felional/reis/drill.cfm, accessed August 20, 2008
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Attachment 23-4 to RAI 23

Bureau of Economic Analysis, CA25N-Private Employment: Construction- South Carolina
Private Employment: Construction, Website,

http://bea.gov/bea/fegional/reis/drill.cfm, accessed August 20, 2008
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Attachment 23-5 to RAI 23

U.S. Census Bureau, American Fact Finder-Gaston County, North Carolina; Mecklenburg County,
North Carolina; Cherokee County, South Carolina; Spartanburg County, South Carolina; and

York County, South Carolina: 2007 Population Estimates, Website,
http://factfinder.census.gov/servlet/DTTable? bm=y&-context-dt&-ds n, accessed August 20,

2008
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Attachment 23-6 to RAI 23

U.S. Census Bureau, American Fact Finder-North and South Carolina: Population
Estimates, Website,

http://factfinder.census.gov/servlet/DTTable? bm-y&-context=dt&-ds n
accessed August 20, 2008
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Attachment 23-7 to RAI 23

Pearson's Correlation Coefficient Worksheet and Scatterplot Chart - Population Estimates
and Unemployment Rates and Estimates, September 10, 2008U
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Attachment 23-1 to RAI 23

U.S. Department of Labor, Bureau of Labor Statistics, Cherokee County, SC; Gaston
County, NC; Mecklenburg County, NC; Spartanburg County, SC; and York County, SC:

Local Area Unemployment Statistics, Website,
http://data.bls.gov/PDO/servlet/SurveyOutputServlet, accessed August 20, 2008
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Local Area Unemployment Statistics

Series Id:
Not Seasonally Adjusted
Area:
Area Type:
State/Region/Division:

LAUCN45021003,LAUCN45021004,LAUCN45021005,LAUCN45021006

Cherokee County, SC
Counties and equivalents
South Carolina

labor force

08f03 08104
Month

http://data.bls.gov/PDQ/servlet/SurveyOutputServlet 8/20/2008
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Month

unemployment
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Month

unemployment rate
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2000 Aug 26035 24550 1485 5.7

2001 Aug 25407 23308 2099 8.3

2002 Aug 24408 22494 1914 7.8

2003 Aug 24229(e) 22117(e) 2112(e) 8.7(e)

2004 Aug 25186(e) 22830(e) 2356(e) 9.4(e)

2005 Aug. 25077(e) 23158(e) 1919(e) 7.7(e)

2006 Aug 25051(e) 23062(e) 1989(e) 7.9(e)

2007 Aug 25226(e) 23461(e) 1765(e) 7.0(e)

e : Reflects revised inputs, reestimation, and new statewide controls..

Series Id:
Not Seasonally Adjusted
Area:
Area Type:
State/Region/Division:

LAUPS37020003,LAUPS37020004,LAUPS37020005,LAUPS37020006

Gaston County, NC
Counties and equivalents
North Carolina

labor force

08103 08104

Month

employment

08107

0810708/03 08/04

Month

http://data.bls.gov/PDQ/servlet/SurveyOutputServlet 8/20/2008
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unemployment

8,00(

7,00(

6,00(

08100 08101 08102 08103 08104 08105 08106 08107

Month

unemployment rate

08100 08101 08/02 08/03 08/04 08105 08/06 08107
Month

Year Period labor force employment unemployment unemployment rate

2000 Aug 102744 94463 8281 8.1

2001 Aug 100544 92512 8032 8.0

2002 Aug 100004 92931 7073 7.1

2003 Aug 96948(e) 90094(e) 6854(e) 7.1(e)

2004 Aug , 96308(e) 90531(e) 5777(e) 6.0(e)

2005 Aug 96842(e) 91098(e) 5744(e) 5.9(e)

2006 Aug 99265(e) 93743(e) 5522(e) 5.6(e)

2007 Aug 99841(e) 94104(e) 5737(e) 5.7(e)

e : Reflects revised inputs, reestimation, and new statewide controls.

Series Id:
Not Seasonally Adjusted
Area:
Area Type:
State/Region/Division:

LAUCN37ll9003,LAUCN37lI9004,LAUCN37lI9005,LAUCN371I9006

Mecklenburg County, NC
Counties and equivalents
North Carolina

http://data.bls.gov/PDQ/servlet/SurveyOutputServlet 8/20/2008
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unemployment
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RAI No. 23
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unemployment rate

6-

5-

4-

08100 08101 08102 08103 08104 08105 08106 08/07

Month

Year Period labor force employment unemployment unemployment rate

2000 Aug 397098 383859 13239 3.3

2001 Aug 404045 383531 20514 5.1

2002 Aug 416102 391497 24605 5.9

2003 Aug 413167(e) 388249(e) 24918(e) 6.0(e)

2004 Aug 419468(e) 398077(e) 21391(e) 5.1(e)

2005 Aug 431255(e) 409264(e) 21991(e) 5.1(e)

2006 Aug 452159(e) 430428(e) 21731(e) 4.8(e)

2007 Aug 453350(e) 432086(e) 21264(e) 4.7(e)

e Reflects revised inputs, reestimation, and new statewide controls.

Series Id:
Not Seasonally Adjusted
Area:
Area Type:
State/Region/Division:

LAUPA45040003,LAUPA45040004,LAUPA45040005,LAUPA45040006

Spartanburg County, SC
Counties and equivalents
South Carolina

labor force

132

130,000-

127,500-

08,000
0800 08101 08102 08103 08104 08105 08106 08107

Month
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08100 08101 08102 08103 08104 08105 08106 08107

Month
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Month
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Year I Period I labor force I employment I unemployment I unemployment rate
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'RAI No. 23

I uachn c nt 23-)2000 Aug 130072 125034 5038 3.9

2001 Aug 125724 118041 7683 6.1

2002 Aug 128135 119389 8746 6.8

2003 Aug 130454(e) 120508(e) 9946(e) 7.6(e)

2004 Aug 132435(e) 121680(e) 10755(e) 8.1(e)

2005 Aug 132439(e) 122890(e) 9549(e) 7.2(e)

2006 Aug 133972(e) 124925(e) 9047(e) 6.8(e)

2007 Aug 131587(e) 123682(e) 7905(e) 6.0(e)

e : Reflects revised inputs, reestimation, and new statewide controls.

Series Id:
Not Seasonally Adjusted
Area:
Area Type:
State/Region/Division:

LAUPA45105003,LAUPA45105004,LAUPA45105005,LAUEPA45105006

York County, SC
Counties and equivalents
South Carolina

labor force

10.

101

Ii

Month

employment

H1

T

Month
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RAI No. 23
Atlachnicnt 23-I

unemployment

08103 08/04 08105

Month

unemployment rate

17

Month

Year Period labor force employment unemployment unemployment rate

2000 Aug 89613 86073 3540 4.0

2001 Aug 87832 83229 4603 5.2

2002 Aug 91265 85367 5898 6.5

2003 Aug 92269(e) 85124(e) 7145(e) 7.7(e)

2004 Aug 93763(e) 87277(e) 6486(e) 6.9(e)

2005 Aug 96425(e) 90482(e) 5943(e) 6.2(e)

2006 Aug 101116(e) ' 95214(e) 5902(e) 5.8(e)

2007 Aug 103536(e) 97974(e) 5562(e) 5.4(e)

e.: Reflects revised inputs, reestimation, and new statewide controls.:.

Quick Links
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Info

* What's New
0 Careers @ BLS
8 Find It! DOL
0 Join our Mailing Lists
* Privacy & Security
a Linking & Copyright

Information

Frequently Asked Questions I Freedom of Information Act I Customer Survey
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Lee Nuclear Station Response to Request for Additional Information (RAI)

Attachment 23-2 to RAI 23

U.S. Department of Labor, Bureau of Labor Statistics, North Carolina & South Carolina: Local
Area Unemployment Statistics, Website,

http://data.bis.gov/PDQ/serviet/SurvevOutputServiet, accessed August 20, 2008
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* U.S. Department of Labor

www.bls.gov
Search: All BLS.gov

IEnvironmelntal Report
RAI No. 23
Attachmncm 23-2

for: a~ ~'

B ea t totNewsroom I Tutorials I Release Calendar•.B ureau of Labor Statistics ,........................... .
Home Subject Areas Databases & Tables Publications Economic Releases

A - Z Index I About BLS

Databases, Tables & Calculators by Subject I FONT SIZE: 8 ýg]

Change Output Fro

Options: F o: To: 2 I

'Rinclude graphs NEW! Mc

Data extracted on: August 20, 2008 (3:01:11 PM)

Local Area Unemployment Statistics

re Formatting Options '

Series Id: LAUST37000003,LAUST37000004,LAUST37000005,LAUST37000006
Not Seasonally Adjusted
Area: North Carolina
Area Type: Statewide

State/Region/Division: North Carolina

labor force

08107

Month
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Environmental Rcport
RAI No. 23
Atiaclinlenti 23-2

employment

Month

unemployment

08103 08104
Month

08107

unemployment rate,

Month

Year Period labor force I employment unemployment unemployment rate

2000 Aug 4156801 13984765 172036 4.1
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Environmental Report
R AI No. 23

252257 Attachment 
2 3

.f6.120011 Aug 14147242 3894985

2002 Aug 4221424 3952733 268691 6.4

2003 Aug 4247993(d) 3970527(d) 277466(d) 6.5(d)

2004 Aug 4292381(d) 4066834(d) 225547(d) 5.3(d)

2005 Aug 4376281(d) 4148343(d) 227938(d) 5.2(d)

2006 Aug 4500578(d) 4281196(d) 219382(d) 4.9(d)

2007 Aug 4525212(d) 4314578(d) 210634(d) 4.7(d)

Id : Reflects revised population controls and model reestimation for 2003-07.

Series Id: LAUST45000003,LAUST45000004,LAUST45000005,LAUST45000006
Not Seasonally Adjusted
Area: South Carolina
Area Type: Statewide
State/Region/Division: South Carolina

labor force

2,150,.
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2,000,0
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)go- `7:•;~
30 - -- J
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-] I~ -- --7--

08100 08101 08102 0803
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employment
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unemployment

0803 008105 08106 08107
Month

unemployment rate

Month

Year Period labor force employment unemployment unemployment rate

2000 Aug 1988145 1908606 79539 4.0

2001 Aug 1928882 1815049 113833 5.9
2002 Aug 1973274 1855119 118155 6.0

2003 Aug 2011253(d) 1873568(d) 137685(d) 6.8(d)

2004 Aug 2053145(d) 1911045(d) 142100(d) 6.9(d)
2005 Aug 2096497(d) 1954574(d) 141923(d) 6.8(d)

2006 Aug 2133239(d) 1990276(d) 142963(d) 6.7(d)

2007 Aug 2145862(d) 2018849(d) 127013(d) 5.9(d)

Id : Reflects revised population controls and model reestimation for 2003-07.

Quick Links
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" Join our Mailing Lists
a Privacy & Security
" Linking & Copyright

Information

Frequentlv Asked Ouestions I Freedom of Information Act I Customer Survev
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Lee Nuclear Station Response to Request for Additional Information (RAI)

Attachment 23-3 to RAI 23

Bureau of Economic Analysis, CA25N-Private Employment: Construction-North Carolina
Private Employment: Construction, Website,

http://bea.gov/bea/fegional/reis/drill.cfm, accessed August 20, 2008
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lEnvironiencital Rcporl
RAI No. 23
Aliachni6it 23-3

Bureau of Economic Analysis

Regional Economic Accounts
Home About BEA National International Regional Industry Glossary FAQs
About Regional * Methodologies ° Articles - Release Schedule * Staff Contacts * Email Subscriptions

I F[G Advanced I FAQ I A-Z Index

Home > RegionalEconomic.Accounts > LocalArea~ersiona~lncome > CA25N - Private employment: Construction

CA25N - Private employment: Construction

Data Table Options

First Year Last Year iE
[2 002006 'w

New Statistic:

400-Private employment: Construction

Get all years !Areas: R T

Alamance '
Alexander

L• Alleghany
Anson L pd~hr-

ools

CSV
] Download

P rinter
Friendly

Download

ED Contact Us

jI! Advanced
Charting
Feature

[] Click this
icon below
for line title
description

J

North Carolina
Private employment: Construction [1

(number of jobs)
[CA25N - Total full-time and part-time employment by NAICS industry]

FIPS Area name 2001 2002 2003 2004 2005 2006
37000 North Carolina 344,336 330,613 328,740 346,326 372,059 396,309
37001 Alamance 5,856 5,586 5,764 6,189 6,235 6,489
37003 Alexander 1,009 941 1,013 1,094 1,176 (D)

37005 Alleghany 655 589 551 623 668 713

37007 Anson 513 558 496 445 562 578

37009 Ashe 1,699 1,697 1,718 1,857 1,977 2,170

37011 Avery 1,327 1,333 1,376 1,454 1,621 1,747
37013 Beaufort 1,606 1,744 1,622 1,500 1,757 1,907

37015 Bertie 320 312 (D) (D) 699 (D)

37017 Bladen 687 606 670 737 778 848
37019 Brunswick 4,342 4,303 4,624 4,781 5,398 5,797
37021 Buncombe 10,959 10,581 10,409 11,318 12,309 12,687

37023 Burke 2,983 2,693 2,703 2,878 3,069 3,329
37025 Cabarrus 6,961 6,561 6,484 7,004 7,606 8,112

37027 Caldwell 2,478 2,317 2,341 2,444 2,661 2,851
37029 Camden 244 264 276 302 390 513

37031 Carteret 3,034 2,912 3,061 3,574 3,933 4,340
37033 Caswell 530 530 514 559 569 609

37035 Catawba 5,038 4,880 4,467 4,378 , 4,695 5,176

37037 Chatham 2,7771 2,253 2,465 2,3571 2,641 2,991

http://bea.gov/bea/regionaUreis/drill.cfm 8/20/2008
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37O39ICherokee 1,362 1,323 1,41C 1,588 1,839 2,067
37041 Chowan 451 474 511 552 570 585
37043 Clay 596 540 549 596 711 801
37045 Cleveland 2,632 2,477 2,416 2,504 2,681 2,789
37047 Columbus 1,505 1,461 1,451 1,508 1,694 1,738
37049 Craven 3,045 2,765 3,262 3,203 3,517 3,494
37051 Cumberland 7,486 8,230 7,946 7,645 8,889 9,693

37053 Currituck 1,075 1,093 1,247 1,385 1,442 1,502
37055 Dare 3,038 3,157 3,278 3,460 3,412 3,538
37057 Davidson 6,000 5,659 6,008 6,379 6,693 7,306
37059 Davie 1,211 1,135 1,162 1,278 1,376 1,561
37061 Duplin 1,736 1,581 1,581 1,685 1,882 1,980
37063 Durham 8,312 7,645 7,699 8,001 8,051 8,503
37065 Edgecombe 3,126 2,622 2,600 2,546 2,423 2,379
37067 Forsyth 12,092 11,231 10,948 11,085 11,567 12,028

37069 Franklin 2,318 2,252 2,306 2,481 2,582 2,831
37071 Gaston 6,441 5,936 6,198 6,701 7,056 .7,439
37073 Gates (D) 75 81 91 103 117
37075 Graham 796 684 (D) 670 821 856
37077 Granville 1,178 1,195 1,183 1,313 1,359 1,572
37079 Greene 927 931 975 1,061 1,082 1,165
37081 Guilford 18,337 17,690 17,510 18,270 18,703 19,433
37083 Halifax 1,028 1,009 1,015 1,130 1,121 1,220
37085 Harnett 4,044 4,074 4,120 4,406 4,819 5,224
37087 Haywood 2,287 2,357 2,469 2,666 2,920 3,138
37089 Henderson 3,720 3,737 3,901 4,186 4,482 4,803
37091 Hertford 569 522 547 568 618 633
37093 Hoke 1,026 950 996 1,193 1,416 1,500
37095 Hyde 221 205 206 253 271 262
37097 Iredell 5,755 5,576 5,418 5,749 5,980 6,367
37099 Jackson 1,852 1,743 1,823 1,994 2,166 2,330
37101 Johnston 6,886 6,576 6,632 7,282 8,063 8,928
37103 Jones 345 289 310 338 345 362
37105 Lee 1,987 1,769 1,989 2,054 2,112 2,201
37107 Lenoir 2,663 2,532 2,529 2,399 2,478 2,446
37109 Lincoln 2,091 2,178 2,159 2,198 2,427 2,649
37111 McDowell 1,316 1,290 1,251 1,264 1,321 1,419
37113 Macon 2,376 2,364 2,373 2,565 2,691 2,949
37115 Madison 851 666 615 682 784 901
37117 Martin 838 803 798 758 773 792
37119 Mecklenburg 39,510 39,190 37,411 38,871 41,668 45,047
37121 Mitchell 507 485 442 451 537 686
37123 Montgomery 1,050 1,018 930 866 907 933
37125 Moore f 2,911 2,776 2,811 3,284 3,714 3,855
37127 Nash 2,588 2,626 2,885 2,947 3,075 3,213
37129 New Hanover 10,160 9,110 9,168 10,277 11,419 12,538
37131 Northampton 458 484 515 495 481 460
37133 Onslow 4,643 4,316 4,293 4,716 5,123 5,542
37135 Orange 2,814 2,636 2,679 2,701 3,063 3,163
37137 Pamlico 338 369 375 402 406 458
37139 Pasquotank 1,090 1,078 1,107 1,212 1,338 1,439
37141 Pender 1,371 1,382 1,536 1,845 2,189 2,303
37143 Perquimans 272 282 303 347 421 467
37145 Person 1,051 1,068 1,079 1,075 1,029 1,136
37147 Pitt 5,019 4,391 4,320 4,631 5,260 5,608
37149 Polk 796 733 718 790 840 845
37151 Randolph 4,791 4,196 4,833 5,177 5,711 5,934

http://bea.gov/bea/regional/reis/drill.cfm 8/20/2008
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371S3IRichmond 1,705 1,427 9311 897 976 11055
37155 Robeson 3,817 3,938 3,878 4,186 4,618 4,832
37157 Rockingham 3,179 2,770 2,676 2,742 3,107 3,187
37159 Rowan 3,000 2,833 2,934 2,912 3,156 3,181
37161 Rutherford 2,106 2,107 1,995 2,109 2,225 2,396
37163 Sampson 1,281 1,314 1,262 1,388 1,506 1,427
37165 Scotland 757 751 781 641 841 879
37167 Stanly 2,029 1,936 1,967 2,089 2,259 2,304
37169 Stokes 1,704 1,588 1,481 1,566 1,685 1,781
37171 Surry 5,126 4,574 4,520 4,753 4,830 5,014
37173 Swain (D) (D) (D) (D) 434 495
37175 Transylvania 1,541 1,456 1,443 1,608 1,790 1,882
37177 Tyrrell 83 (D) (D) 106 120 136
37179 Union 10,413 9,821 9,725 10,220 11,229 12,180
37181 Vance 922 887 891 890 903 975
37183 Wake 35,391 34,486 33,749 35,706 37,818 40,512
37185 Warren 430 387 476 542 469 436
37187 Washington 227 186 192 203 237 245
37189 Watauga 2,118 2,153 2,254 2,373 2,505 2,761
37191 Wayne 3,845 4,051 3,018 3,012 3,178 3,314
37193 Wilkes 2,218 2,106 2,142 2,298 2,477 2,547
37195 Wilson 4,136 3,948 3,738 4,001 4,290 4,520
37197 Yadkin 1,253 1,116 1,077 1,265 1,296 1,388
37199 Yancey 761 763 732 808 945 1,060

Metropolitan Statistical Areas

11700 Asheville, NC (MSA) 17,817 17,341 17,394 18,852 20,495 21,529
15500 Burlington, NC (MSA) 5,856 5,586 5,764 6,189 6,235 6,489
16740 Charlotte-Gastonia-Concord, NC-SC (MSA) 69,142 67,312 65,780 68,749 74,059 79,876
20500 Durham, NC (MSA) 14,954 13,602 13,922 14,134 14,784 15,793
2218_0 Fayetteville, NC (MSA) 8,512 9,180 8,942 8,838 10,305 11,193
24140 Goldsboro, NC (MSA) 3,845 4,051 3,018 3,012 3,178 3,314
24660 Greensboro-High Point, NC (MSA) 26,307 24,656 25,019 26,189 27,521 28,554
24780 Greenville, NC (MSA) 5,946 5,322 5,295 5,692 6,342 6,773
25860 Hickory-Lenoir-Morganton, NC (MSA) 11,508 10,831 10,524 10,794 11,601 11,356 E
27340 Jacksonville, NC (MSA) 4,643 4,316 4,293 4,716 5,123 5,542
39580 Raleigh-Cary, NC (MSA) 44,595 43,314 42,687 45,469 48,463 52,271
40580 Rocky Mount, NC (MSA) 5,714 5,248 5,485 5,493 5,498 5,592
47260 Virginia Beach-Norfolk-Newport News, VA-NC (MSA) (D) (D) (D) (D) (D) (D)
48900 Wilmington, NC (MSA) 15,873 14,795 15,328 16,903 19,006 20,638
49180 Winston-Salem, NC (MSA) 16,260 15,070 14,668 15,194 15,924 16,758

Micropolitan Statistical Areas

10620 Albemarle, NC Micropolitan SA 2,029 1,936 1,967 2,089 2,259 2,304
14380 Boone, NC Micropolitan SA 2,118 2,153 2,254 2,373 2,505 2,761
14820 Brevard, NC Micropolitan SA 1,541 1,456 1,443 1,608 1,790 1,882
20380 Dunn, NC Micropolitan SA 4,044 4,074 4,120 4,406 4,819 5,224
21020 Elizabeth City, NC Micropolitan SA 1,606 1,624 1,686 1,861 2,149 2,419
22580 Forest City, NC Micropolitan SA 2,106 2,107 1,995 2,109 2,225 2,396
25780 Henderson, NC Micropolitan SA 922 887 891 890 903 975
28620 Kill Devil Hills, NC Micropolitan SA 3,038 3,157 3,278 3,460 3,412 3,538
28820 Kinston, NC Micropolitan SA 2,663 2,532 2,529 2,399 2,478 2,446
29900 Laurinburg, NC Micropolitan SA 757 751 781 641 841 879
30740 Lincolnton, NC Micropolitan SA 2,091 2,178 2,159 2,198 2,427 2,649
31300 Lumberton, NC Micropolitan SA 3,817 3,938 3,878 4,186 4,618 4,832
33980 Morehead City, NC Micropolitan SA 3,034 2,912 3,061 3,574 3,933 4,340
34340 Mount Airy, NC Micropolitan SA 5,126 4,574 4,520 4,753 4,830 5,014
35100 New Bern, NC Micropolitan SA 3,728 3,423 3,947 3,943 4,268 4,314
35900 North Wilkesboro, NC Micropolitan SA 2,218 2,106 2,142 2,2981 2,4 2,547

http://bea.gov/bea/regionaI/reis/drill.cfm 8/20/2008
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40260IRoanoke Rapids, NC Micropolitan SA 1,486 1,493 1,530 1,625 1,602 1,680
40460 Rockingham, NC Micropolitan SA 1,705 1,427 931 897 976 1,055
41580 Salisbury, NC Micropolitan SA 3,000 2,833 2,934 2,912 3,156 3,181

41820 Sanford, NC Micropolitan SA 1,987 1,769 1,989 2,054 2,112 2,201
43140 Shelby, NC Micropolitan SA 2,632 2,477 2,416 2,504 2,681 2,789
43860 Southern Pines-Pinehurst, NC Micropolitan SA 2,911 2,776 2,811 3,284 3,714 3,855

44380 Statesville-Mooresville, NC Micropolitan SA 5,755 5,576 5,418 5,749 5,980 6,367

45640 Thomasville-Lexington, NC Micropolitan SA 6,000 5,659 6,008 6,379 6,693 7,306
47820 Washington, NC Micropolitan SA 1,606 1,744 1,622 1,500 1,757 1,907

48980 Wilson, NC Micropolitan SA 4,136 3,948 3,738 4,001 4,290 4,520
Combined Statistical Areas

89120 Asheville-Brevard, NC (CSA) 19,358 18,797 18,837 20,460 22,285 23,411
89172 Charlotte-Gastonia-Salisbury, NC-SC (CSA) 87,267 84,846 83,114 86,821 93,432 100,173
89268 Greensboro-Winston-Salem-High Point, NC (CSA) 59,549 55,545 55,979 58,704 61,203 64,121
89354 Lumberton-Laurinburg, NC (CSA) 4,574 4,689 4,659 4,827 5,459 5,711

89450 Raleigh-Durham-Cary, NC (CSA) 63,593 60,990 60,729 64,009 68,066 73,288
BEA Economic Areas

57010 Asheville-Brevard, NC (EA) 30,630 E 29,905 E 30,139 E 32,549 E 35,779 38,271I
57011 Atlanta-Sandy Springs-Gainesville, GA-AL (EA) 249,926 E 239,051 E 249,775 E 252,955 E 271,661 E 292,407 E
57031 Charlotte-Gastonia-Salisbury, NC-SC (EA) 102,955 99,788 97,630 101,769 109,408 116,247

57066 Greensboro-Winston-Salem-High Point, NC (EA) 68,011 E 61,773 E 60,814 E 63,766 E 66,549 E 69,692
57067 Greenville, NC (EA) 22,685 21,238 21,737 22,785 24,911 26,359

57068 Greenville-Spartanburg-Anderson, SC (EA) 48,485 46,294 46,296 47,799 49,920 52,114

5Z115 Myrtle Beach-Conway-Georgetown, SC (EA) 38,672 38,411 39,259 41,840 46,721 51,511
57133 Raleigh-Durham-Cary, NC (EA) 106,164 102,835 101,282 106,130 113,782 121,458
57173 Virginia Beach-Norfolk-Newport News, VA-NC (EA) (D) (D) (D) (D) (D) (D)

State Metropolitan and Non-metropolitan Portions

37998 North Carolina Metropolitan Portion 246,743 236,471 233,900 246,101 264,038 280,660 E
37999 North Carolina Nonmetropolitan Portion 97,205 E 93,723 E 93,393 E 99,482 E 108,021 113,832 E

Footnotes for Table CA25 (NAICS)

1. The estimates of employment for 2001-2006 are based on the 2002 North American Industry
Classification System (NAICS).

2. Excludes limited partners.
3. "Other" consists of the number of jobs held by U.S. residents employed by international

organizations and foreign embassies and consulates in the United States.
4. Broomfield County, CO, was created from parts of Adams, Boulder, Jefferson, and Weld

counties effective November 15, 2001. Estimates for Broomfield county begin with 2002.

1 E The estimate shown here constitutes the major portion of the true estimate.
1 (D) Not shown to avoid disclosure of confidential information, but the estimates for this item

are included in the totals.
• (L) Less than 10 jobs, but the estimates for this item are included in the totals.
1 (N) Data not available for this year.

Regional Economic Information System
Bureau of Economic Analysis
Table CA25 (NAICS)
ADril 2008

Last updated: Wednesday, May 07, 2008

Home I Contact Us I Policies I Accessibility I ESR System I RSS I Information Quality Guidelines I Data Dissemination Practices I Privacy
Policy I USA.gov

Bureau of Economic Analysis is an agency of the U.S. Department of Commerce.NL
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Bureau of Economic Analysis, CA25N-Private Employment: Construction- South Carolina
Private Employment: Construction, Website,

http://bea.zov/bea/fesional/reis/drill.cfm, accessed August 20, 2008
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South Carolina
Private employment: Construction M]

(number of jobs)

[CA25N - Total full-time and part-time employment by NAICS industry]

FIPS Area name 2001 2002 2003 2004 2005 2006

45000 South Carolina 158,670 156,261 158,376 164,172 172,804 185,672

45001 Abbeville 714 699 710 790 876 930

45003 Aiken 7,811 7,705 7,958 7,987 8,238 8,644

45005 Allendale 129 164 143 127 130 1,005

45007 Anderson 6,046 5,758 5,876 5,885 6,095 6,613

45009 Bamberg 339 314 313 274 280 303

45011 Barnwell 477 406 462 457 498 479

45013 Beaufort 8,322 7,988 8,673 8,476 8,478 8,870

45015 Berkeley 6,846 7,425 7,104 6,785 7,472 7,835

45017 Calhoun 1,042 986 1,101 1,124 1,283 1,383

45019 Charleston 16,246 16,561 16,499 18,081 18,407 19,562

45021 Cherokee 2,354 2,108 1,880 2,410 2,073 1,928

45023 Chester 898 949 969 1,050 1,163 -1,190

45025 Chesterfield 758 714 746 781 829 903

45027 Clarendon 637 586 580 661 794 870

45029 Colleton 1,332 1,340 1,292 1,385 1,396 1,462

45031 Darlington 2,197 2,165 1,970 1,872 1,825 1,828

45033 Dillon 360 423 303 277 324 350

45035 Dorchester 2,995 2,767 3,104 3,045 3,189 3,590

45037 Edgefield 411 339 346 365 366 431

http://bea.gov/bea/regional/reis/drill.cfm 8/20/2008
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45039IFairfield 475 439 402 430 444 447
45041 Florence 4,630 4,453 4,391 4,323 4,603 4,858
45043 Georgetown 2,201 2,912 2,804 2,948 3,567 3,626
45045 Greenville 18,733 17,775 18,021 18,337 19,465 20,299
45047 Greenwood 2,175 2,078 2,078 2,127 2,356 2,434
45049 Hampton 438 419 4301 471 550 577
45051 Horry 10,456 10,758 11,570 12,478 14,069 16,582
45053 Jasper 1,083 1,201 1,206 1,796 2,068 2,473
45055 Kershaw 2,425 2,355 2,483 2,637 2,618 2,749
45057 Lancaster 1,720 1,585 1,471 1,570 1,707 1,817
45059 Laurens 1,303 1,239 1,243 1,253 1,197 1,194
45061 Lee 236 246 212 224 245 255
45063 Lexington 10,382 10,112 10,666 11,448 11,930 12,984
45065 McCormick 107 97 106 105 118 113
45067 Marion 897 866 858 992 1,054 1,116

45069 Marlboro 342 301 318 316 321 313

15071 Newberry 1,150 1,027 1,083 1,110 1,225 1,330
45073 Oconee 3,216 3,140 2,953 2,601 2,719 2,966
45075 Orangeburg 2,342 2,553 2,115 2,145 2,051 2,079
45077 Pickens 3,566 3,403 3,488 3,806 4,142 4,213
45079 Richland 11,494 11,060 11,412 11,502 11,782 12,693
45081 Saluda 321 280 284 278 280 300
45083 Spartanburg 8,960 8,819 8,783 9,263 9,595 10,123
45085 Sumter 3,732 3,477 3,480 3,701 4,021 4,204
45087 Union 515 445 440 432 444 456
45089 Williamsburg 553 578 584 539 579 775
45091 York 5,304 5,246 5,466 5,508 5,938 6,520
11340 Anderson, SC (MSA) 6,046 5,758 5,876 5,885 6,095 6,613
12260 Augusta-Richmond County, GA-SC (MSA) 19,693 19,033 19,753 20,079 21,292 22,209

16700 Charleston-North Charleston-Summerville, SC (MSA) 26,087 26,753 26,707 27,911 29,068 30,987
16740 Charlotte-Gastonia-Concord, NC-SC (MSA) 69,142 67,312 65,780 68,749 74,059 79,876
179000 Columbia, SC (MSA) 26,139 25,232 26,348 27,419 28,337 30,556
22500 Florence, SC (MSA) 6,827 6,618 6,361 6,195 6,428 6,686
24860 Greenville-Mauldin-Easley, SC (MSA) 23,602 22,417 22,752 23,396 24,804 25,706
34820 Myrtle Beach-North Myrtle Beach-Conway, SC (MSA) 10,456 10,758 11,570 12,478 14,069 16,582
43990 Spartanburg, SC (MSA) 8,960 8,819 8,783 9,263 9,595 10,123

44940 Sumter, SC (MSA) 3,732 3,477 3,480 3,701 4,021 4,204
13500 Bennettsville, SC Micropolitan SA 342 301 318 316 321 313
16.900 Chester, SC Micropolitan SA 898 949 969 1,050 1,163 1,190
19900 Dillon, SC Micropolitan SA 360 423 303 277 324 350
23500 Gaffney, SC Micropolitan SA 2,354 2,108 1,880 2,410 2,073 1,928
23860 Georgetown, SC Micropolitan SA 2,201 2,912 2,804 2,948 3,567 3,626
24940 Greenwood, SC Micropolitan SA 2,175 2,078 2,078 2,127 2,356 2,434
259440 Hilton Head Island-Beaufort, SC Micropolitan SA 9,405 9,189 9,879 10,272 10,546 11,343
29580 Lancaster, SC Micropolitan SA 1,720 1,585 1,471 1,570 1,707 1,817
35140 Newberry, SC Micropolitan SA 1,150 1,027 1,083 1,110 1,225 1,330
36700 Orangeburg, SC Micropolitan SA 2,342 2,553 2,115 2,145 2,051 2,079
42860 Seneca, SC Micropolitan SA 3,216 3,140 2,953 2,601 2,719 2,966
46420 Union, SC Micropolitan SA 515 445 440 432 444 456
47500 Walterboro, SC Micropolitan SA 1,332 1,340 1,292 1,385 1,396 1,462
89172 Charlotte-Gastonia-Salisbury, NC-SC (CSA) 87,267 84,846 83,114 86,821 93,432 100,173

89_192 Columbia-Newberry, SC (CSA) 27,289 26,259 27,431 28,529 29,562 31,886
89273 Greenville-Spartanburg-Anderson, SC (CSA) 44,693 42,687 42,684 43,987 45,730 47,792

89396 Myrtle Beach-Conway-Georgetown, SC (CSA) 12,657 13,670 14,374 15,426 17,636 20,208
57012 Augusta-Richmond County, GA-SC (EA) 20,994 E 20,274 E 21,179 21,497 E 22,880 24,696
57030 Charleston-North Charleston, SC (EA) 27,419 28,093 27,999 29,296 30,464 32,449
57031 Charlotte-Gastonia-Salisbury, NC-SC (EA) 102,955 99,788 97,630 101,769 109,408 116,247 E

http://bea.gov/bea/regional/reis/drill.cfm 8/20/2008
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S CO381Columbia-Newberry, SC (EA) 1 34,5751 33,4351 34,1311 35,5341 36,9531 39,5971
57068 Greenville-Spartanburg-Anderson, SC (EA) 48,485 46,294 46,296 47,799 49,920 52,114

57115 Myrtle Beach-Conway-Georgetown, SC (EA) 38,672 38,411 39,259 41,840 46,721 51,511
57133 Raleigh-Durham-Cary, NC (EA) 106,164 102,835 101,282 106,130 113,782 121,458

57149 Savannah-Hinesville-Fort Stewart, GA (EA) 28,871 27,526 28,998 30,133 31,807 E 34,285 E
45998 South Carolina Metropolitan Portion 125,375 123,122 125,647 130,108 136,959 147,052
45999 South Carolina Nonmetropolitan Portion 33,295 33,139 32,729 34,064 35,845 38,620

Footnotes for Table CA25 (NAICS)

1. The estimates of employment for 2001-2006 are based on the 2002 North American Industry
Classification System (NAICS).

2. Excludes limited partners.
3. "Other" consists of the number of jobs held by U.S. residents employed by international

organizations and foreign embassies and consulates in the United States.
4. Broomfield County, CO, was created from parts of Adams, Boulder, Jefferson, and Weld

counties effective November 15, 2001. Estimates for Broomfield county begin with 2002.

1 E The estimate shown here constitutes the major portion of the true estimate.
1 (D) Not shown to avoid disclosure of confidential information, but the estimates for this item

are included in the totals.
( (L) Less than 10 jobs, but the estimates for this item are included in the totals.

P (N) Data not available for this year.

Regional Economic Information System
Bureau of Economic Analysis
Table CA25 (NAICS)

____ _April 2008
Last updated: Wednesday, May 07, 2008

Home I Contact Us I Policies I Accessibility I ESR System I RSS I Information Quality Guidelines I Data Dissemination Practices I Privacy
Policy I USA.gov

Bureau of Economic Analysis is an agency of the U.S. Department of Commerce.

LW

http://bea.gov/bea/regional/reis/drill.cfm 8/20/2008



Lee Nuclear Station Response to Request for Additional Information (RAI)

Attachment 23-5 to RAI 23

U.S. CensusBureau, American Fact Finder-Gaston County, North Carolina; Mecklenburg
County, North Carolina; Cherokee County, South Carolina; Spartanburg County, South

Carolina; and York County, South Carolina: 2007 Population Estimates, Website,
http://factfinder.census.gov/servlet/DTTable? bm=v&-context=dt&-ds n, accessed August.

20, 2008
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popdT i-i'mestimates.

July 1, 2007 County and Puerto Rico Municiplos
Characteristics Population Estimates Available

The latest County and Puerto Rico Municipios Characteristics
Population Estimates - for July 1, 2007 - were released August
7, 2008. Our Public Information Office provides the press
release.

August 7, 2008The Population Estimates Program publishes total
resident population estimates and demographic
components of change (births, deaths, and migration)
each year. We also publish the estimates by
demographic characteristics (age, sex, race, and
Hispanic origin) for the nation, states and counties. In
addition to the resident population universe, we also
produce population estimates for these universes:
resident plus armed forces overseas, civilian, and
civilian non-institutional at the national level; and
civilian at the state level. The reference date for
estimates is July 1.

Jdownload entire data set

Estimates usually are for the present and the past,
while projections are estimates of the population for
future dates. We develop these estimates with the
assistance of the Federal State Cooperative Program
for Population Estimates (ESCPE).

These estimates are used in federal funding allocations,
as denominators for vital rates and per capita time
series, as survey controls, and in monitoring recent
demographic changes. With each new issue of July 1
estimates, we revise estimates for years back to the last
census. Previously published estimates are superseded
and archived.

The Population Estimates are also available on
American Factfinder.

Source: U.S. Census Bureau, Population Division
Ouestions? / 1-866-758-1060

People I Estimates I Projections I Glossary I Help

Census Bureau Links: Home -Search • Subjects A-Z • FAQs Data Tools Catalog • Census_20Q0 . Quality. PrivacyP1olicy • Contact-Us

USCENSUSBUREAU
HePaige EatMoaied Wormed Decit20

Page Last Modified: August 07, 2008

http://www.census.gov/popest/estimates.php 8/18/2008
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T1. Population Estimates [101
Data Set: 2007 Population Estimates

,242,

Note: For information on errors stemming from model error, sampling error, and nonsampling error, see: http:/lwww.census.gov/popestltopics/methodology.

Gaston County, Mecklenburg County, Cherokee County, Spartanburg County, York County,
North Carolina North Carolina South Carolina South Carolina South Carolina

Total Pooulation
July 1, 2007 202,535 867,067 54,015 275,534 208,827
July 1, 2006 198,003 835,328 53,830 269,902 198,432
July 1,2005 194,945 802,400 53,545 265,669 189,398
July 1,2004 192,788 775,538 53,448 262,872 182,927
July 1,2003 192,346 755,977 53,276 260,972 177,963
July 1,2002 192,530 738,106 53,339 259,117 173,715
July 1,2001 191,718 721,163 52,992 256,766 169,523
July 1,2000 190,689 700,794 52,666 254,415 165,717
April 1, 2000 (Estimates Base) 190,336 695,370 52,537 253,782 164,623
April 1,2000 (Census 2000) 190,365 695,454 52,537 253,791 164,614

Source: US Census Bureau, Population Estimates Program
More Tables and Information: Population Estimates Program

Note: The April 1, 2000 estimates base reflects changes to the Census 2000 population resulting from legal boundary updates as of
January 1 of the estimates year, other geographic program changes, and Count Question Resolution actions. All geographic boundaries
for the July 1, 2007 population estimates series are defined as of January 1, 2006. An "(x)" in the Census 2000 field indicates a locality
that was formed or incorporated after Census 2000 or was erroneously omitted from Census 2000. See Geographic Change Notes for
additional information on these localities.

8/20/2008 1:07 PM
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U.S. Census Bureau, American Fact Finder-North and South Carolina: Population
Estimates, Website,

http://factfinder.census.gov/servlet/DTTable? bm-y&-context=-dt&-ds n
accessed August 20, 2008
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popu fation estimates;
July 1, 2007 County and Puerto Rico Municiplos
Characteristics Population Estimates Available

The latest County and Puerto Rico Municipios Characteristics
Population Estimates - for July 1, 2007 - were released August
7, 2008. Our Public Information Office provides the press
release.

August 7, 2008The Population Estimates Program publishes total
resident population estimates and demographic
components of change (births, deaths, and migration)
each year. We also publish the estimates by
demographic characteristics (age, sex, race, and
Hispanic origin) for the nation, states and counties. In
addition to the resident population universe, we also
produce population estimates for these universes:
resident plus armed forces overseas, civilian, and
civilian non-institutional at the national level; and
civilian at the state level. The reference date for
estimates is July 1;

d ownload entire data set

Estimates usually are for the present and the past,
while projections are estimates of the population for
future dates. We develop these estimates with the
assistance of the Federal State Cooperative Program
for Population Estimates (FSCPE).

These estimates are used in federal funding allocations,
as denominators for vital rates and per capita time
series, as survey controls, and in monitoring recent
demographic changes. With each new issue of July 1
estimates, we revise estimates for years back to the last
census. Previously published estimates are superseded
and archived.

The Population Estimates are also available on
American Factfinder.

Source: U.S. Census Bureau, Population Division
Questions? / 1-866-758-1060

People I Esti-mates I Projections I Glossary I Help

Census Bureau Links: Home -Search -Subjects A-Z AFss DataTol!s -Catalog -Census_200 -Quality P6iacy-Ptcy ContactUs
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T1. Population Estimates [101
Data Set: 2007 Population Estimates

Note: For information on errors stemming from model error, sampling error, and nonsampling error, see: http://www.census.gov/popest/topics/methodology.

North Carolinal South Carolina

Total Population
July 1, 2007 9,061,032 4,407,709
July 1, 2006 8,869,442 4,330,108
July 1, 2005 8,679,089 4,254,989
July 1, 2004 8,538,378 4,201,437
July 1,2003 8,421,149 4,146,770
July 1,2002 8,319,293 4,104,683
July 1,2001 8,203,565 4,062,933
July 1, 2000 8,079,777 4,023,628
April 1,2000 (Estimates Base) 8,046,491 4,011,816
April 1,2000 (Census 2000) 8,049,313 4,012,012

Source: US Census Bureau, Population Estimates Program
More Tables and Information: Population Estimates Program

Note: The April 1, 2000 estimates base reflects changes to the Census 2000 population resulting from legal boundary updates as of
January 1 of the estimates year, other geographic program changes, and Count Question Resolution actions. All geographic boundaries
for the July 1, 2007 population estimates series are defined as of January 1, 2006. An "(x)" in the Census 2000 field indicates a locality
that was formed or incorporated after Census 2000 or was erroneously omitted from Census 2000. See Geographic Change Notes for
additional information on these localities.

8/20/2008 1:25 PM
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Pearson's Correlation Coefficient Worksheet and Scatterplot Chart - Population Estimates
and Unemployment Rates and Estimates, September 10, 2008U
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PopulationUnemployment Employment Labor Force
Year 2007 2000 % change 2007 2000 % Change 2007 2000 % Change 2007' 2000 %Change
Cherokee 7-, 5.7 1.3 23461 24550 -4.641746 25226 26035 -3.207009 54015 52666 2.497454
Gaston 5.7 8.1 -2.4T 94104 94463 -0.381493 ' 99841 102744 -2.907623 202535 190689 5.848866
Mecklenburg 4.7: 3.3 1.4 432086 383859 11.16144 453350 397098 12.40807 867067 700794 19.17649
Spartanburg 6 3.9 2.1 12368 125034 -1.093126 131587, 130072 1.15133 275534, 254415 7664753
York 5.41 4 1.4v 97974' 860731 12.1471 103536 89613 13.4475 208827 165717[20.64388
NC 4.7 4.1- 0.6 4314578 3984765 7.644154 1 4525212 4156801 8.141298. 9061032. 80797771 10.8294
SC 5.91: 41 1.9f 2018849 1908606 5.460686. 1, 2145862 1988145 7.34982 44077091 40236281 8.713847

Attachment 23-

Attachment 23-
2

Attachment 23
1

Attachment 23
2

Attachment 23
1

Attachment 23
2

Attachment 23
5

Attachment 23
6

Private Employment Construction
Year 2006 2001* % change
Cherokee 1928 2354 '-22.09544
Gaston 7439 6441 13.41578
Mecklenburg 45047 39510 12.29161:
Spartanburg 10123 8960 11.48869
York 6520 5304 18.65031,
Total 71057 62569 11.94534
NC 396309, 344336, 13.11426
SC 185672 158670 14.54285
Total 581981 503006 13.57003

Attachment 23-
3

Attachment 23-
4
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Population estmate
Counties
Gaston
Mecklenburg
Cherokee
Spartanburg
York

Unemployment estimate
Counties
Gaston
Mecklenburg
Cherokee
Spartanburg
York

2000
190,689
700,794
52,666

254,415
165,717

2000
8,281

13,239
1,485
5,038
3,540

2007
202,535
867,067

54,015
275,534
208,827

2007
5,737

21,264
1,765
7,905
5,562

Average Annual Rate of Growth

0.756205934
2.697006676
0.316646516
1.001787642
2.932482796

Pearson
correlation See Attachment RAI 23-1 for 2007 county unemployment data
0.596324 See Attachment RAI 23-5 for 2007 county population estimates

Results: weak association between variable and small sample size
positive direction - as population numbers increase, so do unemployment numbers for each county

Gaston outlier - as population has grown, unemployment has fallen

-4.4B4191059
6.102037219
2.182678362

5.7926422
5.81042659

Pearson Correlation Coefficient (0.60) Average Annual Rate of Growth

Counties
Gaston
Mecklenburg
Cherokee
Spartanburg
York

population
0.756205934
2.697006676
0.316646516
1.001787642
2.932482796

unemployment
-4.48419
6.10204
2.18268
5.79264
5.81043
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2000 and 2007 Population Estimates


