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1 Abstract
2
3
4 The U.S. Nuclear Regulatory Commission (NRC) considered the environmental impacts of
5 renewing nuclear power plant operating licenses for a 20-year period in its Generic
6 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,
7 Volumes 1 and 2, and codified the results in 10 Code of Federal Regulations (CFR) Part 51. In
8 the GEIS (and its Addendum 1), the staff Identifies 92 environmental issues and reaches
9 generic conclusions related to environmental impacts for 69 of these issues that apply to all

10 plants or to plants with specific design or site characteristics. Additional plant-specific review is
11 required for the remaining 23 Issues. These plant-specific reviews are to be included in a
12 supplement to the GEIS.
13
14 This draft supplemental environmental impact statement (SEIS) has been prepared In response
15 to an application submitted to the NRC by the South Carolina Electric and Gas Company
16 (SCE&G) to renew the operating license for the Virgil C. Summer Nuclear Station
17 (V.C. Summer) for an additional 20 years under 10 CFR Part 54. This draft SEIS includes the
18 NRC staff's analysis that considers and weighs the environmental Impacts of the proposed
19 action, the environmental impacts of alternatives to the proposed action, and mitigation
20 measures available for reducing or avoiding adverse impacts. It also includes the staff's
21 preliminary recommendation regarding the proposed action.
22
23 Regarding the 69 issues for which the GEIS reached generic conclusions, neither SCE&G nor
24 the staff has Identified information that Is both new and significant for any issue that applies to
25 V.C. Summer. The staff determined that information provided during the scoping process did
26 not call into question the conclusions In the GEIS. Therefore, the staff concludes that the
27 impacts of renewing the V.C. Summer operating license will not be greater than impacts
28 identified for these Issues in the GEIS. For each of these Issues, the staffs conclusion in the
29 GEIS is that the impact Is of SMALLSa significance (except for collective offsite radiological
30 impacts from the fuel cycle and high-level waste and spent fuel, which were not assigned a
31 single significance level).
32
33 Regarding the remaining 23 issues, those that apply to V.C. Summer are addressed in this draft
34 SEIS. For each applicable issue, the staff concludes that the significance of the potential
35 environmental impacts of renewal of the operating license is SMALL. The staff also concludes
36 that additional mitigation measures are not likely to be sufficiently beneficial as to be warranted.
37 The staff determined that Information provided during the scoping process did not Identify any
38 new issue that has a significant environmental Impact.

(a) Environmental effects are not detectable or are so minor that they will neither destabilize nor
noticeably alter any important attribute of the resource.
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Abstract

1 The NRC staffs preliminary recommendation is that the Commission determine that the
2 adverse environmental impacts of license renewal for V.C. Summer are not so great that
3 preserving the option of license renewal for energy-planning decisionmakers would be
4 unreasonable. This recommendation is based on (1) the analysis and findings in the GEIS;
5 (2) the Environmental Report submitted by SCE&G; (3) consultation with Federal, State, and
6 local agencies; (4) the staff's own independent review; and (5) the staff's consideration of public
7 comments received during the scoping process.
8
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1 Executive Summary
2
3
4 By letter dated August 6, 2002, South Carolina Electric and Gas Company (SCE&G) submitted
5 an application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating
6 license (OL) for the Virgil C. Summer Nuclear Station V.C. Summer) for an additional 20-year
7 period. If the OL is renewed, State regulatory agencies and SCE&G will ultimately decide
8 whether the plant will continue to operate based on factors such as the need for power or other
9 matters within the State's jurisdiction or the purview of the owners. If the OL Is not renewed,

10 then the plant must be shut down at or before the expiration date of the current OL, which Is
11 August 6, 2022.
12
13 Section 102 of the National Environmental Policy Act of 1969 (NEPA) (42 USC 4321) directs
14 that an environmental impact statement (EIS) is required for major Federal actions that
15 significantly affect the quality of the human environment. The NRC has implemented Section
16 102 of NEPA in 10 CFR Part 51. Part 51 identifies licensing and regulatory actions that require
17 an EIS. In 10 CFR 51.20(b)(2), the Commission requires preparation of an EIS or a
18 supplement to an EIS for renewal of a reactor OL; 10 CFR 51.95(c) states that the EIS
19 prepared at the OL renewal stage will be a supplement to the Generic Environmental Impact
20 Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2.'
21
22 Upon acceptance of the SCE&G application, the NRC began the environmental review process
23 described In 10 CFR Part 51 by publishing a notice of Intent to prepare an EIS and conduct
24 scoping. The staff visited the V.C. Summer site in December 2002 and held public scoping
25 meetings on December 11, 2002, in Jenkinsville, South Carolina. In the preparation of this draft
26 supplemental environmental impact statement (SEIS) for V.C. Summer, the staff reviewed the
27 V.C. Summer Environmental Report (ER) and compared It to the GEIS, consulted with other
28 agencies, conducted an independent review of the issues following the guidance set forth in
29 NUREG-1555, Supplement 1, the Standard Reiew Plans for Environmental Reviews for
30 Nudear Power Plants, Supplement 1: Operating License Renewal, and considered the public
31 comments received during the scoping process. The public comments received during the
32 scoping process that were considered to be within the scope of the environmental review are
33 provided in Appendix A, Part 1, of this SEIS.
34
35 The staff will hold two public meetings In Jenkinsville, South Carolina, in August 2003, to
36 describe the preliminary results of the NRC environmental review and answer questions to
37 provide members of the public with information to assist them In formulating comments on this
38 SEIS. When the comment period ends, the staff will consider and disposition all of the

1 (a) The GEIS was originally Issued In 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all
2 references to the GEIS include the GEIS and its Addendum 1.
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Executive Summary

1 comments received. These comments will be addressed in Appendix A, Part 2, of the final
2 SEIS.
3
4 This draft SEIS includes the NRC staff's preliminary analysis that considers and weighs the
5 environmental effects of the proposed action, the environmental Impacts of alternatives to the
6 proposed action, and mitigation measures for reducing or avoiding adverse effects. It also
7 includes the staffs preliminary recommendation regarding the proposed action.
8
9 The Commission has adopted the following statement of purpose and need for license renewal

10 from the GEIS:
11
12 The purpose and need for the proposed action (renewal of an operating license) is to
13 provide an option that allows for power generation capability beyond the term of a current
14 nuclear power plant operating license to meet future system generating needs, as such
15 needs may be determined by State, utility, and, where authorized, Federal (other than NRC)
16 decisionmakers.
17
18 The goal of the staffs environmental review, as defined in 10 CFR 51.95(c)(4) and the GEIS, is
19 to determine
20
21 ... whether or not the adverse environmental impacts of license renewal are so great that
22 preserving the option of license renewal for energy planning decisionmakers would be
23 unreasonable.
24
25 Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that
26 there are factors, in addition to license renewal, that will ultimately determine whether an
27 existing nuclear power plant continues to operate beyond the period of the current OL.
28
29 NRC regulations 110 CFR 51.95(c)(2)] contain the following statement regarding the content of
30 SEISs prepared at the license renewal stage:
31
32 The supplemental environmental impact statement for license renewal is not required to
33 include discussion of need for power or the economic costs and economic benefits of the
34 proposed action or of alternatives to the proposed action except insofar as such benefits
35 and costs are either essential for a determination regarding the inclusion of an alternative in
36 the range of alternatives considered or relevant to mitigation. In addition, the supplemental
37 environmental impact statement prepared at the license renewal stage need not discuss
38 other issues not related to the environmental effects of the proposed action and the
39 alternatives, or any aspect of the storage of spent fuel for the facility within the scope of the
40 generic determination in § 51.23(a) ["Temporary storage of spent fuel after cessation of
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I reactor operation-generic determination of no significant environmental impact] and in
2 accordance with § 51.23(b).
3
4 The GEIS contains the results of a systematic evaluation of the consequences of renewing an
5 OL and operating a nuclear power plant for an additional 20 years. It evaluates
6 92 environmental issues using the NRC's three-level standard of significance-SMALL,
7 MODERATE, or LARGE-developed using the Council on Environmental Quality guidelines.
8 The following definitions of the three significance levels are set forth in footnotes to Table B-i of
9 10 CFR Part 51, Subpart A, Appendix B:

10
11 SMALL - Environmental effects are not detectable or are so minor that they will neither
12 destabilize nor noticeably alter any important attribute of the resource.
13
14 MODERATE - Environmental effects are sufficient to alter noticeably, but not to
15 destabilize, Important attributes of the resource.
16
17 LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
18 important attributes of the resource.
19
20 For 69 of the 92 issues considered in the GEIS, the analysis In the GEIS reached the following
21 conclusions:
22
23 (1) The environmental impacts associated with the issue have been determined to apply either
24 to all plants or, for some issues, to plants having a specific type of cooling system or other
25 specified plant or site characteristics.
26
27 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
28 impacts (except for collective offsite radiological impacts from the fuel cycle and from high-
29 level waste and spent fuel disposal).
30
31 (3) Mitigation of adverse impacts associated with the issue has been considered in the analysis,
32 and it has been determined that additional plant-specific mitigation measures are not likely
33 to be sufficiently beneficial to warrant implementation.
34
35 These 69 issues were identified in the GEIS as Category 1 ssues. In the absence of new and
36 significant Information, the staff relied on conclusions as amplified by supporting information in
37 the GEIS for Issues designated as Category 1 in Table B-i of 10 CFR Part 51, Subpart A,
38 Appendix B.
39
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1 Of the 23 issues that do not meet the criteria set forth above, 21 are classified as Category 2
2 issues requiring analysis in a plant-specific supplement to the GEIS. The remaining two issues,
3 environmental justice and chronic effects of electromagnetic fields, were not categorized.
4 Environmental justice was not evaluated on a generic basis and must be addressed in a plant-
5 specific supplement to the GEIS. Information on the chronic effects of electromagnetic fields
6 was not conclusive at the time the GEIS was prepared.
7
8 This draft SEIS documents the staff's evaluation of all 92 environmental issues identified in the
9 GEIS. The staff considered the environmental impacts associated with alternatives to license

10 renewal and compared the environmental impacts of license renewal and the alternatives. The
11 alternatives to license renewal that were considered include the no-action alternative (not
12 renewing the OL for V.C. Summer) and altemative methods of power generation. Based on
13 projections made by the U.S. Department of Energy's Energy Information Administration, gas-
14 and coal-fired generation appear to be the most likely power-generation alternatives if the
15 power from V.C. Summer is replaced. These alternatives are evaluated assuming that the
16 replacement power generation plant is located at either the
17 V.C. Summer site or some other unspecified alternate location in South Carolina.
18
19 SCE&G and the staff have established independent processes for identifying and evaluating the
20 significance of any new information on the environmental impacts of license renewal. Neither
21 SCE&G nor the staff has identified information that is both new and significant related to
22 Category 1 issues that would call into question the conclusions in the GEIS. Similarly, neither
23 the scoping process nor the staff has identified any new issue applicable to V.C. Summer that
24 has a significant environmental impact. Therefore, the staff relies upon the conclusions of the
25 GEIS for all of the Category 1 issues that are applicable to V.C. Summer.
26
27 SCE&G's license renewal application presents an analysis of the Category 2 issues plus
28 environmental justice and chronic effects from electromagnetic fields. The staff has reviewed
29 the SCE&G analysis for each issue and has conducted an independent review of each issue.
30 Three Category 2 issues are not applicable because they are related to plant design features or
31 site characteristics not found at V.C. Summer. Four Category 2 issues are not discussed in this
32 draft SEIS because they are specifically related to refurbishment. SCE&G has stated that its
33 evaluation of structures and components, as required by 10 CFR 54.21, did not identify any
34 major plant refurbishment activities or modifications as necessary to support the continued
35 operation of V.C. Summer for the license renewal period. In addition, any replacement of
36 components or additional inspection activities are within the bounds of normal plant component
37 replacement and, therefore, are not expected to affect the environment outside of the bounds of
38 the plant operations evaluated in the U.S. Atomic Energy Commission's 1981 Final
39 Environmental Statement Related to Operation of V.C. Summer Plant.
40

Draft NUREG-1437, Supplement 15 xviii July 2003



Executive Summary

1 Fifteen Category 2 issues related to operational impacts and postulated accidents during the
2 renewal term, as well as environmental justice and chronic effects of electromagnetic fields, are
3 discussed in detail In this draft SEIS. Four of the Category 2 Issues and environmental justice
4 apply to both refurbishment and to operation during the renewal term and are only discussed in
5 this draft SEIS in relation to operation during the renewal term. For all 15 Category 2 issues
6 and environmental justice, the staff concludes that the potential environmental effects are of
7 SMALL significance In the context of the standards set forth In the GEIS. In addition, the staff
8 determined that appropriate Federal health agencies have not reached a consensus on the
9 existence of chronic adverse effects from electromagnetic fields. Therefore, no further

10 evaluation of this issue is required. For severe accident mitigation alternatives (SAMAs), the
11 staff concludes that a reasonable, comprehensive effort was made to identify and evaluate
12 SAMAs. Based on Its review of the SAMAs for V.C. Summer, and the plant improvements
13 already made, the staff concludes that none of the candidate SAMAs are cost-benefidal.
14
15 Mitigation measures were considered for each Category 2 issue. Current measures to mitigate
16 the environmental impacts of plant operation were found to be adequate, and no additional
17 mitigation measures were deemed sufficiently beneficial to be warranted.
18
19 If the V.C. Summer OL is not renewed and the unit ceases operation on or before the expiration
20 of the current OL, then the adverse impacts of likely alternatives will not be smaller than those
21 associated with continued operation of V.C. Summer. The impacts may, in fact, be greater in
22 some areas.
23
24 The preliminary recommendation of the NRC staff is that the Commission determine that the
25 adverse environmental impacts of license renewal for V.C. Summer are not so great that
26 preserving the option of license renewal for energy planning decisionmakers would be
27 unreasonable. This recommendation Is based on (1) the analysis and findings in the GEIS;
28 (2) the ER submitted by SCE&G; (3) consultation with other Federal, State, and local agencies;
29 (4) the staff's own independent review, and (5) the staffs consideration of public comments
30 received during the scoping process.
31
32
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1 Abbreviations/Acronyms
2
3
4 0 degree(s)
5
6 RCi microcurie(s)
7 jiCVmL microcurie(s) per milliliter
8 lm micrometer(s)
9

10 AADT annual average daiiy traffic (volume)
11 ac acres
12 AD Anno Domini
13 AEA Atomic Energy Act of 1954
14 ALARA as low as reasonably achievable
15 AQCR Air Quality Control Region
16
17 BC before Christ
18 Bq/L becquerel per liter
19 Bq/mL becquerel per milliliter
20 Btu/ft3 British thermal units per cubic foot
21 Btu/h British thermal units per hour
22 Btw/kWh British thermal- units per kilowatt-hour
23
24 C Celsius
25 CFR Code of Federal Regulations
26 cfs cubic feet per second
27 Ci curie(s)
28 cm centimeter(s)
29 CWA Clean Water Act
30
31 DO dissolved oxygen
32 DOE U.S. Department of Energy
33 DSM demand-side management
34
35 EIA Energy Information Administration (U.S. DOE)
36 EIS environmental impact statement
37 ELF-EMF extremely low frequency-electromagnetic field
38 EPA U.S. Environmental Protection Agency
39 ER Environmental Report
40

41 F Fahrenheit
42 FERC Federal Energy Regulatory Commission
43 FPSF Fairfield Pumped Storage Facility
44 FR Federal Register
45 ft foot/feet
46 ft3 cubic feet
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Abbreviations/Acronyms

1 FWPCA Federal Water Pollution Control Act (also known as the Clean Water Act)
2
3 gal gallon(s)
4 gald gallons per day
5 GEIS Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
6 NUREG 1437
7 gpm gallons per minute
8 GWPS gaseous waste processing system
9

10
11 ha hectares
12 HEPA high-efficiency particulate air (filter)
13 HLW high-level waste
14 Hz Hertz
15
16 in lnch(es)
17 ISFSI independent spent fuel storage installation
18
19 J joule(s)
20
21 KkW thousand kilowatts
22 km kilometers
23 km2 square kilometers
24 kPa kilopascal
25 kV kilovolts
26 kWh kilowatt-hour
27
28 L liter(s)
29 lb/MWh pounds per megawatt hour
30 Ud liters per day'
31 LLW low-level waste
32 us liters per second
33 LWPS liquid waste processing systems
34
35 m meters
36 mIs meters per second
37 m cubic meters
38 ms/d cubic meters per day
39 m3/s cubic meters per second
40 m3/yr cubic meters per year
41 mA milliamperes
42 MGD million gallons per day
43 mGy milligray(s)
44 mi mile(s)
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Abbreviations/Acronyms

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

mJ
mph
mrad
mrem
mSv
MT
MWd/MTU
MW(e)
MWh
MW(t)

NA
NAS
NEPA
NESC
ng/J
NHPA
NIEHS
NMFS
NO.
NPDES
NRC
NRHP

ODCM
OL

pCVL
PM10
ppm
psig .

rem
REMP

SAMA
SCANA
SCDAH
SCDHEC
SCE&G
SCDNR
SEIS
SHPO

square miles
millijoule(s)
miles per hour
millirad(s)
millirem(s)
millisievert(s)
metric ton(s)
megawatt-days per metric ton of uranium
megawatts electric
megawatt hour(s)
megawatts thermal

not applicable
National Academy of Sciences
National Environmental Policy Act of 1969
National Electrical Safety Code
nanogram(s) per joule
National Historic Preservation Act of 1966
National Institute of Environmental Health Sciences
National Marine Fisheries Service
nitrogen oxides
National Pollutant Discharge Elimination System
U.S. Nuclear Regulatory Commission
National Register of Historic Places

Offsite Dose Calculation Manual
operating license

picocuries per liter
particulate matter, 10 microns or less in diameter
parts per million
pounds per square inch gauge

roentgen equivalent man
radiological environmental monitoring program

severe accident mitigation alternative
South Carolina Public Service Authority
South Carolina Department of Archives and History
South Carolina Department of Health and Environmental Control
South Carolina Electric and Gas Company
South Carolina Department of Natural Resources
supplemental environmental impact statement
State Historic Preservation Officer
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Abbreviations/Acronyms

1
2
3
4
5
6
7
8
9

10
11
12
13
14

SO2

Sox
Sv

TBq

U.S.
USC

V.C. Summer

yr

sulfur dioxide
sulfur oxides
seviert(s)

tera becquerel(s)

United States
United States Code

Virgil C. Summer Nuclear Station

year
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1 1.0 Introduction
2
3
4 Under the Nuclear Regulatory Commission's (NRC) environmental protection regulations in
5 Title 10 of the Code of Federal Regulations (CFR) Part 51, which implement the National
6 Environmental Policy Act of 1969 (NEPA), renewal of a nuclear power plant operating license
7 (OL) requires the preparation of an environmental impact statement (EIS). In preparing the
8 EIS, the NRC staff is required first to issue the statement in draft form for public comment, and
9 then issue a final statement after considering public comments on the draft. To support the

10 preparation of the EIS, the staff has prepared a Generic Environmental Impact Statement for
11 License Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2 (NRC 1996;
12 1999)(a). The GEIS is intended to (1) provide an understanding of the types and severity of
13 environmental impacts that may occur as a result of license renewal of nuclear power plants
14 under 10 CFR Part 54, (2) identify and assess the impacts that are expected to be generic to
15 license renewal, and (3) support 10 CFR Part 51 to define the number and scope of issues that
16 need to be addressed by the applicants in plant-by-plant renewal proceedings. Use of the
17 GEIS guides the preparation of complete plant-specific information In support of the OL renewal
18 process.
19
20 The South Carolina Electric and Gas Company (SCE&G) operates Virgil C. Summer Nuclear
21 Power Station (V.C. Summer) in South Carolina on behalf of itself and of the South Carolina
22 Public Service Authority (Santee Cooper), which has a one-third non-operating Interest in the
23 station. SCE&G operates V.C. Summer under OL NPF-12, which was Issued by the NRC.
24 This OL will expire on August 6, 2022. On August 6, 2002, SCE&G submitted an application to
25 the NRC to renew the V.C. Summer OL for an additional 20 years under 10 CFR Part 54.
26 SCE&G is a licensee for the purposes of Its current OL and an applicant for the renewal of the
27 OL Pursuant to 10 CFR 54.23 and 51.53(c), SCE&G submitted an Environmental Report (ER)
28 (SCE&G 2002a) in which SCE&G analyzed the environmental Impacts associated with the
29 proposed license renewal action, considered alternatives to the proposed action, and evaluated
30 mitigation measures for reducing adverse environmental effects.
31
32 This report is the draft plant-specific supplement to the GEIS (the supplemental EIS [SEIS]) for
33 the SCE&G license renewal application. This draft SEIS is a supplement to the GEIS because
34 it relies, in part, on the findings of the GEIS. The staff will also prepare a separate safety
35 evaluation report In accordance with 10 CFR Part 54.

(a) The GEIS was originally Issued In 1996. Addendum to the GEIS was issued In 1999. Hereafter,
all references to the GEISO include the GEIS and Its Addendum 1.
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Introduction

1 1.1 Report Contents
2
3 The following sections of this introduction (1) describe the background for the preparation of
4 this SEIS, including the development of the GEIS and the process used by the staff to assess
5 the environmental impacts associated with license renewal, (2) describe the proposed Federal
6 action to renew the V.C. Summer OL, (3) discuss the purpose and need for the proposed
7 action, and (4) present the status of SCE&G's compliance with environmental quality standards
8 and requirements that have been imposed by Federal, State, regional, and local agencies that
9 are responsible for environmental protection.

10
11 The ensuing chapters of this SEIS closely parallel the contents and organization of the GEIS.
12 Chapter 2 describes the site, power plant, and interactions of the plant with the environment.
13 Chapters 3 and 4, respectively, discuss the potential environmental impacts of plant
14 refurbishment and plant operation during the renewal term. Chapter 5 contains a summary of
15 the evaluation of potential environmental impacts of plant accidents and includes consideration
16 of severe accident mitigation alternatives (SAMAs); a more detailed discussion of SAMAs is in
17 Appendix G. Chapter 6 discusses the uranium fuel cycle and solid waste management.
18 Chapter 7 discusses decommissioning, and Chapter 8 discusses alternatives to license
19 renewal. Finally, Chapter 9 summarizes the findings of the preceding chapters and draws
20 conclusions about the adverse impacts that cannot be avoided, the relationship between short-
21 term uses of the environment and the maintenance and enhancement of long-term productivity,
22 and the irreversible or irretrievable commitment of resources. The final chapter also presents
23 the staff's preliminary recommendation with respect to the proposed license renewal action.
24
25 Additional information is included in appendices. Appendix A contains public comments
26 received on the environmental review for license renewal and staff responses. Appendices B
27 through G, respectively, list the following:
28
29 * the preparers of the supplement,
30
31 * the chronology of correspondence between NRC and SCE&G with regard to this SEIS,
32
33 * the organizations contacted during the development of this SEIS,
34
35 * SCE&G's compliance status in Table E-1 (this appendix also contains copies of
36 consultation correspondence prepared and issued during the evaluation process),
37
38 * GEIS environmental issues that are not applicable to V.C. Summer, and
39
40 * SAMAs.
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1 1.2 Background
2
3 Use of the GEIS, which examines the possible environmental impacts that could occur as a
4 result of renewing individual nuclear power plant OLs under 10 CFR Part 54, and the
5 established license renewal evaluation process supports the thorough evaluation of the impacts
6 of renewal of OLs.
7
8 1.2.1 Generic Environmental Impact Statement
9

10 The NRC initiated a generic assessment of the environmental impacts associated with the
11 license renewal term to improve the efficiency of the license renewal process by documenting
12 the assessment results and codifying the results in the Commission's regulations. This
13 assessment Is provided in the GEIS, which serves as the principal reference for all nuclear
14 power plant license renewal ElSs.
15
16 The GEIS documents the results of the systematic approach that was taken to evaluate the
17 environmental consequences of renewing the licenses of individual nuclear power plants and
18 operating them for an additional 20 years. For each potential environmental issue, the GEIS
19 (1) describes the activity that affects the environment, (2) identifies the population or resource
20 that Is affected, (3) assesses the nature and magnitude of the impact on the affected population
21 or resource, (4) characterizes the significance of the effect for both beneficial and adverse
22 effects, (5) determines whether the results of the analysis apply to all plants, and (6) considers
23 whether additional mitigation measures would be warranted for impacts that would have the
24 same significance level for all plants.
25
26 The NRC's standard of significance was established using the Council on Environmental
27 Quality terminology for £significantlyl (40 CFR 1508.27, which requires consideration of both
28 "context" and intensity). Using the Council on Environmental Quality terminology, the NRC
29 established three significance levels-SMALL, MODERATE, or LARGE. The definitions of the
30 three significance levels are set forth in the footnotes to Table B-1 of 10 CFR Part 51, Subpart
31 A, Appendix B, as follows:
32
33 SMALL - Environmental effects are not detectable or are so minor that they will neither
34 destabilize nor noticeably alter any important attribute of the resource.
35
36 MODERATE - Environmental effects are sufficient to alter noticeably, but not to destabilize,
37 Important attributes of the resource.
38
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1 LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
2 important attributes of the resource.
3
4 The GEIS assigns a significance level to each environmental issue, assuming that ongoing
5 mitigation measures would continue.
6
7 The GEIS includes a determination of whether the analysis of the environmental issue could be
8 applied to all plants and whether additional mitigation measures would be warranted. Issues
9 are then assigned a Category 1 or a Category 2 designation. As set forth in the GEIS,

10 Category 1 issues are those that meet all of the following criteria:
11
12 (1) The environmental impacts associated with the issue have been determined to apply either
13 to all plants or, for some issues, to plants having a specific type of cooling system or other
14 specified plant or site characteristic.
15
16 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
17 impacts (except for collective offsite radiological impacts from the fuel cycle and from high-
18 level waste [HLW] and spent fuel disposal).
19
20 (3) Mitigation of adverse impacts associated with the issue has been considered in the analysis,
21 and it has been determined that additional plant-specific mitigation measures are likely not
22 to be sufficiently beneficial to warrant implementation.
23
24 For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
25 required in this SEIS unless new and significant information is identified.
26
27 Category 2 issues are those that do not meet one or more of the criteria of Category 1 and,
28 therefore, additional plant-specific review for these issues is required.
29
30 In the GEIS, the staff assessed 92 environmental issues and determined that 69 qualified as
31 Category 1 issues, 21 qualified as Category 2 issues, and 2 issues were not categorized. The
32 latter two issues, environmental justice and chronic effects of electromagnetic fields, are to be
33 addressed in a plant-specific analysis. Of the 92 issues, 11 are related only to refurbishment,
34 6 are related only to decommissioning, 67 apply only to operation during the renewal term, and
35 8 apply to both refurbishment and operation during the renewal term. A summary of the
36 findings for all 92 issues in the GEIS is codified in Table B-1 of 10 CFR Part 51, Subpart A,
37 Appendix B.
38
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1 1.2.2 License Renewal Evaluation Process
2
3 An applicant seeking to renew its OL Is required to submit an ER as part of its application. The
4 license renewal evaluation process involves careful review of the applicant's ER and assurance
5 that all new and potentially significant information not already addressed in or available during
6 the GEIS evaluation is identified, reviewed, and assessed to verify the environmental impacts of
7 the proposed license renewal.
8
9 In accordance with 10 CFR 51 .53(c)(2) and (3), the ER submitted by the applicant must

10
11 * provide an analysis of the Category 2 issues in Table B-1 of 10 CFR Part 51, Subpart A,
12 Appendix B in accordance with 10 CFR 51.53(c)(3)(ii) and
13
14 * discuss actions to mitigate any adverse impacts associated with the proposed action
15 and environmental impacts of alternatives to the proposed action.
16
17 In accordance with 10 CFR 51.53(c)(2), the ER does not need to
18
19 * consider the economic benefits and costs of the proposed action and alternatives to the
20 proposed action except insofar as such benefits and costs are either (1) essential for
21 making a determination regarding the inclusion of an alternative in the range of
22 alternatives considered or (2) relevant to mitigation,
23
24 * consider the need for power and other Issues not related to the environmental effects of
25 the proposed action and the alternatives,
26
27 * discuss any aspect of the storage of spent fuel within the scope of the generic
28 determination in 10 CFR 51.23(a) In accordance with 10 CFR 51.23(b), and
29
30 * contain an analysis of any Category 1 issue unless there Is significant new information
31 on a specific issue-this is pursuant to 10 CFR 51.23(c)(3)(iii) and (iv).
32
33 New and significant information Is (1) Information that identifies a significant environmental
34 issue not covered in the GEIS and codified In Table B-i of 10 CFR Part 51, Subpart A,
35 Appendix B or (2) information that was not considered In the analyses summarized in the GEIS
36 and that leads to an Impact finding that is different from the finding presented in the GEIS and
37 codified in 10 CFR Part 51.
38
39 In preparing to submit its application to renew the V.C. Summer OL, SCE&G developed a
40 process to ensure that information not addressed In or available during the GEIS evaluation
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1 regarding the environmental impacts of license renewal for V.C. Summer would be properly
2 reviewed before submitting the ER, and to ensure that such new and potentially significant
3 information related to renewal of the license for V.C. Summer would be identified, reviewed,
4 and assessed during the period of NRC review. SCE&G reviewed the Category 1 issues that
5 appear in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, to verify that the conclusions of
6 the GEIS remained valid with respect to V.C. Summer. This review was performed by
7 personnel from SCE&G and its support organization who were familiar with NEPA issues and
8 the scientific disciplines involved in the preparation of a license renewal ER.
9

10 The NRC staff also has a process for identifying new and significant information. That process
11 is described in detail in Standard Review Plans for Environmental Reviews for Nuclear Power
12 Plants, Supplement 1: Operating License Renewal, NUREG-1555, Supplement 1 (NRC 2000).
13 The search for new information includes (1) review of an applicant's ER and the process for
14 discovering and evaluating the significance of new information; (2) review of records of public
15 comments; (3) review of environmental quality standards and regulations; (4) coordination with
16 Federal, State, and local environmental protection and resource agencies; and (5) review of the
17 technical literature. New information discovered by the staff is evaluated for significance using
18 the criteria set forth in the GEIS. For Category 1 issues where new and significant information
19 is identified, reconsideration of the conclusions for those issues is limited in scope to the
20 assessment of the relevant new and significant information; the scope of the assessment does
21 not include other facets of the issue that are not affected by the new information.
22
23 Chapters 3 through 7 discuss the environmental issues considered in the GEIS that are
24 applicable to V.C. Summer. At the beginning of the discussion of each set of issues, there is a
25 table that identifies the issues to be addressed and lists the sections in the GEIS where the
26 issue is discussed. Category 1 and Category 2 issues are listed in separate tables. For
27 Category 1 issues for which there is no new and significant information, the table is followed by
28 a set of short paragraphs that state the GEIS conclusion codified in Table B-1 of 10 CFR
29 Part 51, Subpart A, Appendix B, followed by the staff's analysis and conclusion. For Category 2
30 issues, in addition to the list of GEIS sections where the issue is discussed, the tables list the
31 subparagraph of 10 CFR 51.53(c)(3)(il) that describes the analysis required and the draft SEIS
32 sections where the analysis is presented. The draft SEIS sections that discuss the Category 2
33 issues are presented immediately following the table.
34
35 The NRC prepares an independent analysis of the environmental impacts of license renewal
36 and compares these impacts with the environmental impacts of altematives. The evaluation of
37 the SCE&G license renewal application began with publication of a notice of acceptance for
38 docketing and opportunity for a hearing in the Federal Register (67 FR 62272 [NRC 2002a]) on
39 October 4, 2002. The staff published a notice of intent to prepare an EIS and conduct scoping
40 (67 FR 65612 [NRC 2002b]) on October 25, 2002. Two public scoping meetings were held on
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1 December 11, 2002, In Jenkinsville, South Carolina. Comments received during the scoping
2 period were summarized In the Environmental Scoping Summary Report, V.C. Summer Nuclear
3 Station, Fairfield County, South Carolina (NRC 2003) dated January 14, 2003. Comments that
4 are applicable to this environmental review are presented In Part 1 of Appendix A.
5
6 The staff followed the review guidance contained in NUREG-1555, Supplement 1, in the
7 Standard Review Plans for Environmental Reviews for Nuclear Power Plants, Supplement 1:
8 Operating Ucense Renewal (NRC 2000). The staff and contractors retained to assist the staff
9 visited the V.C. Summer site on December 10 and 11, 2002, to gather information and to

10 become familiar with the site and its environs. The staff also reviewed the comments received
11 during scoping and consulted with Federal, State, regional, and local agencies. A list of the
12 organizations contacted is provided in Appendix D. Other documents related to V.C. Summer
13 were reviewed and are referenced.
14
15 This draft SEIS presents the staff's analysis that considers and weighs the environmental
16 effects of the proposed renewal of the OL for V.C. Summer, the environmental Impacts of
17 altematives to license renewal, and mitigation measures available for avoiding adverse
18 environmental effects. Chapter 9, Summary and Conclusions,' provides the NRC staff's
19 preliminary recommendation to the Commission on whether or not the adverse environmental
20 impacts of license renewal are so great that preserving the option of license renewal for energy-
21 planning decisionmakers would be unreasonable.
22
23 A 75-day comment period will begin on the date of publication of the U.S. Environmental
24 Protection Agency FR Notice of Filing of the draft SEIS to allow members of the public to
25 comment on the preliminary results of the NRC staff's review. During this comment period, two
26 public meetings will be held in Jenkinsville, South Carolina, In August 2003. During these
27 meetings, the staff will describe the preliminary results of the NRC environmental review and
28 answer questions related to It to provide members of the public with Information to assist them
29 In formulating their comments.
30

31 1.3 The Proposed Federal Action
32
33 The proposed Federal action is renewal of the OL for V.C. Summer. V.C. Summer is located in
34 north-central South Carolina, In Fairfield County, approximately 42 km (26 ml) northwest of
35 Columbia, South Carolina. The current OL for V.C. Summer expires on August 6, 2022. By
36 letter dated August 6, 2002, SCE&G submitted an application to the NRC (SCE&G 2002b) to
37 renew this OL for an additional 20 years of operation (i.e., until August 6, 2042).
38
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1 The plant has one Westinghouse-designed pressurized light-water reactor, with a design rating
2 for a net electrical power output of 966 megawatts electric [MW(e)]. Plant cooling is provided
3 by a once-through cooling water system that dissipates heat primarily by discharge into
4 Monticello Reservoir. V.C. Summer produces electricity to supply the needs of more than
5 13,000 homes.
6

7 1.4 The Purpose and Need for the Proposed Action
8
9 Although a licensee must have a renewed license to operate a reactor beyond the term of the

10 existing OL, the possession of that license is just one of a number of conditions that must be
11 met for the licensee to continue plant operation during the term of the renewed license. Once
12 an OL is renewed, State regulatory agencies and the owners of the plant will ultimately decide
13 whether the plant will continue to operate based on factors such as the need for power or other
14 matters within the State's jurisdiction or the purview of the owners.
15
16 Thus, for license renewal reviews, the NRC has adopted the following definition of purpose and
17 need (GEIS Section 1.3):
18
19 The purpose and need for the proposed action (renewal of an operating license) is to
20 provide an option that allows for power generation capability beyond the term of a
21 current nuclear power plant operating license to meet future system generating needs,
22 as such needs may be determined by State, utility, and where authorized, Federal (other
23 than NRC) decisionmakers.
24
25 This definition of purpose and need reflects the Commission's recognition that, unless there are
26 findings in the safety review required by the Atomic Energy Act of 1954 or findings in the NEPA
27 environmental analysis that would lead the NRC to reject a license renewal application, the
28 NRC does not have a role in the energy-planning decisions of State regulators and utility
29 officials as to whether a particular nuclear power plant should continue to operate. From the
30 perspective of the licensee and the State regulatory authority, the purpose of renewing an OL is
31 to maintain the availability of the nuclear plant to meet system energy requirements beyond the
32 current term of the plant's license.
33

34 1.5 Compliance and Consultations
35
36 SCE&G is required to hold certain Federal, State, and local environmental permits, as well as
37 meet relevant Federal and State statutory requirements. In its ER, SCE&G provided a list of
38 the authorizations from Federal, State, and local authorities for current operations as well as
39 environmental approvals and consultations associated with V.C. Summer license renewal.
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1 Authorizations and consultations relevant to the proposed OL renewal action are included in
2 Appendix E.
3
4 The staff has reviewed SCE&G's authorizations and consultations and has consulted with the
5 appropriate Federal, State, and local agencies to identify any compliance or permit issues or
6 significant environmental issues of concern to the reviewing agencies. These agencies did not
7 identify any new and significant environmental issues. The ER states that SCE&G is in
8 compliance with applicable environmental standards and requirements for V.C. Summer. The
9 staff has not identified any environmental issues that are both new and significant.

10

11 1.6 References
12
13 10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, Environmental
14 Protection Regulations for Domestic Ucensing and Related Regulatory Functions."
15 --
t6 10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, Requirements for
17 Renewal of Operating Ucenses for Nuclear Power Plants."
18
19 40 CFR Part 1508. Code of Federal Regulations, Title 40, Protection of Environment, Part
20 1508, "Terminology and ndex.0
21
22 Atomic Energy Act of 1954 (AEA). 42 USC 2011, et seq.
23
24 National Environmental Policy Act of 1969 (NEPA). 42 USC 4321, et seq.
25
26 South Carolina Electric and Gas Company (SCE&G). 2002a. Vrg C. Summer Nuclear Station
27 License Renewal Application. Appendix E, Environmental Report." Docket Number 50/395;
28 Ucense Number NPF-12. Jenkinsville, South Carolina.
29
30 South Carolina Electric and Gas Company (SCE&G). 2002b. License Renewal Application for
31 Vrgil C. Summer Nuclear Station, V.C. Summer Nuclear Station. Jenkinsville, South Carolina.
32
33 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
34 for License Renewal of Nuclear Plants. NUREG-1 437, Volumes 1 and 2. Washington, D.C.
35
36 U.S. Nuclear Regulatory Commission (NRC). 1999. Generc Environmental Impact Statement
37 for License Renewal of Nuclear Plants Main Report, Section 6.3 - Transportation, Table 9.1,
38 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final
39 Report. NUREG-1437, Volume 1, Addendum 1. Washington, D.C.
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4
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1 2.0 Description of Nuclear Power Plant and Site
2 and Plant Interaction with the Environment
3
4 Virgil C. Summer Nuclear Station (V.C. Summer), owned by South Carolina Electric and Gas
5 (SCE&G) and South Carolina Public Service Authority (Santee Cooper), is located in Fairfield
6 County, in predominantly rural north-central South Carolina. It is situated on the shore of
7 Monticello Reservoir about 42 km (26 mi) northwest of Columbia, the State capital. The plant
8 consists of a nuclear reactor, cooling and auxiliary water systems, and transmission facilities.
9 The nuclear reactor is a pressurized light-water reactor with three steam generators turning

10 turbines to generate electricity. Cooling system water is provided from Monticello Reservoir.
11 The plant and its environs are described in Section 2.1, and the plant's interaction with the
12 environment is presented In Section 2.2.
13

14 2.1 Plant and Site Description and Proposed Plant
15 Operation During the Renewal Term
16
17 V.C. Summer is located on 909 ha (2245 ac) of SCE&G-owned land approximately 130 m
18 (425 ft) above sea level, 24 km (15 mi) west of the county seat of.Winnsboro, and 42 km
19 (26 mi) northwest of Columbia, the State capital. Fairfield County is part of the Central
20 Midlands Region (approximately 600,000 residents in year 2000) that also encompasses
21 Lexington, Richland, and Newberry counties. Figures 2-1 and 2-2 depict the site location and
22 features within 80 and 10 km (50 and 6 mi), respectively. The site exclusion area boundary's
23 western axis is slightly longer (1783 m 5850 ft]) than its eastern axis (1631 m [5350 ft])
24 (SCE&G 1978). The exclusion area boundary also represents the site boundary.
25
26 V.C. Summer is located in a sparsely populated, largely rural area, with forests and small farms
27 composing the dominant land use. This Piedmont terrain varies from gently rolling to hilly and
28 includes broad stream valleys. Jenkinsville and Peak are the closest settlements, although
29 there are also homes built along the main plant access road. The Broad River flows in a
30 northwest-to-southeast direction approximately 1.6 km (1 mi) west of the site and serves as the
31 boundary between Fairfield County (to the east) and Newberry County (to the west).
32 V.C. Summer is co-located with a hydroelectric facility. The general area has been used for
33 energy production since 1914 when this reach of the Broad River was impounded for a small,
34 run-of-the-river hydroelectric plant and Parr Reservoir was created. Later, a coal-fired power
35 plant operated for decades nearby. Originally 750 ha (1850 ac), Parr Reservoir was enlarged
36 to approximately 1780 ha (4400 ac) in 1977, by raising the level of the dam by 2.7 m (9 ft)
37 (SCE&G 1978). This modification was necessary to support the development of the Fairfield
38 Pumped Storage Facility (FPSF), which was built on Frees Creek, a small tributary of the Broad
39 River. Monticello Reservoir, a 2630-ha (6500-ac) impoundment, was built in the Frees Creek
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1 valley to serve as the upper pool for FPSF and the cooling water source for V.C. Summer. Parr
2 Reservoir, which had historically been the source of water for Parr Hydro, assumed a dual
3 function, providing water for both Parr Hydro and FPSF.
4
5 V.C. Summer is located on the south shore of Monticello Reservoir (Figure 2-2). Monticello
6 Reservoir is hydrologically connected (by a conduit that passes under the Highway 99
7 causeway) to a smaller 121-ha (300-ac) body of water known as the Monticello
8 Subimpoundment that is managed for recreational boating and fishing by SCE&G and
9 South Carolina Department of Natural Resources (SCDNR). SCE&G maintains the property,

10 which includes boat launch, swimming, and picnic facilities. Lake Monticello Park, situated on
11 the eastern shore of Monticello Reservoir, provides day use recreation including a playground,
12 tennis courts, ball fields, picnic sites, and swimming.
13
14 Lake Murray State Park to the southwest of V.C. Summer impounds the Saluda River and
15 offers marinas with fishing and boating and camping opportunities and includes Dreher Island
16 State Recreation Area. Lake Wateree State Recreation Area, 24 km (15 mi) to the east of
17 Winnsboro, permits motorized boating and is popular for fishing. The Sumter National Forest is
18 about 48 km (30 mi) north of V.C. Summer and provides multi-use recreation. The
19 approximately 9000-ha (22,200-ac) Congaree Swamp National Monument at the Broad and
20 Saluda river confluence is located in lower Richland County, southwest of Columbia. It
21 preserves the last significant tract of old-growth bottomland hardwood forest in the
22 United States along with outstanding wetland habitat.
23

24 2.1.1 External Appearance and Setting
25
26 The domed reactor building is the tallest structure at V.C. Summer. It is surrounded by the
27 auxiliary buildings, the control building, turbine building, and diesel generator building. There
28 are facilities for fuel handling and related support shops, warehouses, and storage. Service
29 water pond dams extend into Monticello Reservoir to the east as do the discharge bay and
30 canal. The intake structure is located north of the station. A wastewater treatment area and
31 the substation are located to the south. The FPSF is about one-half mile to the west.
32
33 The entire nuclear station and support facilities are not easily visible from adjacent communities
34 because of the topography and forested cover. The station can be viewed from SC 215 and
35 lands along the eastern shore of Monticello Reservoir.
36
37 The V.C. Summer site lies within the Piedmont Physiographic Province and is underlain by
38 igneous and metamorphic crystalline rocks, including migmatites in transitional areas between
39 metamorphic and igneous bodies. Bedrock within this portion of the Piedmont is
40 metasedimentary and metavolcanic and contains granites, gneisses, and schists
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1 (SCE&G 2002a). Crystalline bedrock has been deeply weathered into a saprolitic mantle of soil
2 40 to 20 m (40 to 85 ft) thick at the site. The upper soil profile is characterized by a silty and
3 clayey horizon (SCE&G 2002a).
4
5 2.1.2 Reactor Systems
6
7 V.C. Summer is a single-unit plant with a domed concrete containment building. The station
8 includes a pressurized light-water reactor nuclear steam supply system designed and furnished
9 by Westinghouse Electric Company and a turbine generator manufactured by General Electric

10 Corporation. The unit was designed for an output of 2775 megawatts thermal [MW(t)] with
11 corresponding net electrical output of approximately 900 megawatts electric IMW(e)]. It
12 achieved Initial criticality in October 1982 and began commercial operation in January 1983
13 (SCE&G 2002a).
14
15 In 1996, SCE&G sought approval from the Nuclear Regulatory Commission (NRC) to upgrade
16 performance to a core power output of 2900 MW(t) with a net electrical output of 945 MW(e).
17 In August 1997, instrument changes Improving measurement accuracy resulted in a 9-MW
18 increase in indicated electrical power output, to 954 MW(e). In the Spring of 1999 a more
19 efficient high-pressure turbine rotor increased the net electrical output to 966 MW(e)
20 (SCE&G 2002a).
21
22 The reactor containment structure is a steel-lined, reinforced-concrete, 46.9-m- (154-ft-)
23 diameter cylinder with a hemispheric dome and a flat reinforced concrete foundation mat
24 (SCE&G 2002a). The concrete vertical walls are 1.2 m (4 ft) thick, with an outside diameter of
25 40.8 m (134 ft). The dome is 0.9 m (3 ft) thick, and the overall height is approximately 50.6 m
26 (166 ft) above grade. Air pressure Inside the containment structure is maintained at between
27 -0.1 and +1.5 psig below atmospheric pressure for routine operations. Together with its
28 engineered safety features, the containment structure is designed to withstand an internal
29 pressure of 57 psig above atmospheric pressure and provides radiation shielding for both
30 normal operation and design basis accident conditions (SCE&G 2002a).
31
32 2.1.3 Cooling and Auxiliary Water Systems
33
34 V.C. Summer operates as a once-through cooling plant that withdraws from and discharges to
35 a cooling pond, Monticello Reservoir. Monticello Reservoir was built to supply cooling water to
36 the station and to provide an upper reservoir for the FPSF located on Parr Reservoir.
37
38 To limit the heat load rejected to Monticello Reservoir, In 1996 SCE&G installed the Turbine
39 Building dosed-cycle cooling water system to provide cooling for certain station loads that were
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1 previously handled by the circulating water system. The closed system does not handle any of
2 the heat load directly associated with reactor cooling. The closed-cycle cooling water system
3 supplies cooling water to equipment associated with the turbine, generator, and other non-
4 nuclear systems in the Turbine Building. The system uses a forced-draft (closed-cycle) cooling
5 facility with four fans and eight cooling coils to reject waste heat to the atmosphere. This
6 cooling structure is 26 by 13 m (86.9 by 41.9 ft) with a maximum elevation of 140 m (459.5 ft)
7 (grade elevation is 133 m [435 ft]) (SCE&G 1996). It is located outside of the protected area
8 fence, approximately 152 m (500 ft) northwest of the Reactor Building. Under normal
9 operation, one of the two closed-cycle cooling water pumps circulates treated water through the

10 cooling coils, transferring heat removed from the various components to spray water and then
11 to the atmosphere by evaporation of the spray water in the air stream produced by the cooling
12 fans. The Turbine Building closed-cycle water system is independent of plant emergency
13 cooling facilities, and is not required for reactor protection or safe shutdown (SCE&G 2002a).
14
15 The main cooling system at V.C. Summer is the circulating water system. It is designed to
16 remove 6.67 x 109 Btu/h of heat from the main and auxiliary condensers as well as the turbine
17 auxiliaries (NRC 1981). Cooling water is drawn from the Monticello Reservoir at a rate of
18 approximately 32 m3/s (1143 cfs), passed through the condensers, and ultimately returned to
19 Monticello Reservoir. The intake structure, located along the south shoreline of the reservoir,
20 has three pump bays, each with two entrances. Each entrance is 4 m (13 ft) wide and 8 m
21 (25.5 ft) high, extending from the bottom of the pump house (elevation 119 m [390.0 ft]) to the
22 bottom of a skimmer wall (elevation 127 m [415.5 ft]). The entrances are each equipped with
23 vertical traveling screens (mesh size 1.0 x 0.89 cm [0.4 x 0.35 in.]) and two sets of trash racks
24 of conventional design (NRC 1981).
25
26 After leaving the condensers, circulating water moves via a 3.7-m- (12-ft-) diameter pipe from
27 the plant to a semi-enclosed discharge basin. From the basin, the heated effluent moves
28 through a 305-m- (1000-ft-) long discharge canal to Monticello Reservoir. The discharge canal
29 directs the discharge flow (heated effluent) to the northeast. A 790-m- (2600-ft-) long jetty
30 prevents the recirculation of the heated water. Figure 2-3 shows the intake structure, discharge
31 basin, discharge canal, and associated features of the V.C. Summer circulating water system.
32
33 To mitigate the effects of excessively warm water in the discharge canal on the fishery, the
34 entire length of the discharge canal was dredged during July and August of 1993. The
35 dredging increased the amount of cool water that flows into the canal during low reservoir
36 levels. Dredging altered the circulation patterns in the canal and increased the cool water flow
37 such that the temperature at the bottom of the discharge bay in summer remained 10 to 15
38 degrees cooler than "end-of-pipe discharge temperatures (SCE&G 1996). Between 1995 and
39
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1 2000, the maximum water temperatures measured in Monticello Reservoir at a sampling station
2 just outside the mouth of the discharge canal ranged between 35.1 and 39.8 C (95.2 and
3 103.7 0F). The maximum discharge temperature established by the National Pollutant
4 Discharge Elimination System (NPDES) permit and measured at the point at which the flow
5 from the cooling system enters the discharge embayment is 45 C (113 F) (SCDHEC 2002).
6 The maximum plume temperature measured at the intake of the FPSF is 32.2 0C (90 F)
7 (SCDHEC 2002). The discharge canal conveys the water from the discharge embayment
8 toward the main body of the reservoir and toward the FPSF.
9

10 The NRC defines ucooling pond" as a humanmade impoundment that does not impede the flow
11 of a navigable system and that is used primarily to remove waste heat from condenser water
12 (NRC 1996). Under this definition, Monticello Reservoir is categorized as a cooling pond. The
13 NRC notes that nuclear power plants with cooling ponds represent a unique subset of closed-
14 cycle systems in that they operate as once-through plants (with large condenser flow rates), but
15 withdraw from relatively small bodies of water created for the plant (NRC 1996). The "natural
16 body of water" (the Broad River/Parr Reservoir) is not relied on for heat dissipation, but is used
17 as a source of makeup water to replace that lost to evaporation from the cooling pond
18 (Monticello Reservoir) and as a receiving stream for discharges from the cooling pond.
19
20 V.C. Summer Nuclear Station Quarterly Water Use Reports indicate the theoretical maximum
21 loss of cooling system water to evaporation is 0.6 m3/s (22 cfs) (SCE&G 1998, 1 999b).
22 Because cooling water is withdrawn from and discharged back to Monticello Reservoir, the
23 evaporative loss occurs from the reservoir. Make-up water for the evaporative losses is taken
24 from the Broad River/Parr Reservoir. The theoretical maximum evaporative loss represents
25 14.7 percent of the minimum allowable instantaneous flow of 4.2 m3/s (150 cfs), 9.4 percent of
26 the lowest daily mean flow 6.6 m3/s (235 cfs), and approximately 0.3 percent of the daily mean
27 flow 185 m3/s (6535 cfs) of the Broad River at Alston, South Carolina. However, water
28 potentially used for cooling at the facility is not removed directly from a stream with natural flow,
29 but from the Parr Reservoir, an impounded section of the Broad River. The minimum flow
30 restrictions are Federal Energy Regulatory Commission- (FERC-) mandated as part of the
31 relicensing of the Parr Hydroelectric Project. The restrictions do not directly apply to
32 V.C. Summer. While V.C. Summer has established minimum water surface elevation
33 guidelines for Monticello Reservoir to be considered as part of the cooling system operations,
34 there is no minimum water surface elevation requirement for Monticello Reservoir. Therefore,
35 the timing or quantity of water to be withdrawn from the Parr Reservoir to replenish the
36 Monticello Reservoir is not subject to a regulatory requirement.
37
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1 2.1.4 Radioactive Waste Management Systems and Effluent Control Systems
2
3 SCE&G uses liquid, gaseous, and solid radioactive waste management systems to collect and
4 treat the radioactive materials that are produced as a by-product of V.C. Summer plant
5 operations. These systems process radioactive liquid, gaseous, and solid effluents to maintain
6 releases within regulatory limits and to maintain levels as low as reasonably achievable
7 (ALARA) before they are released to the environment. The V.C. Summer waste processing
8 systems meet the design objectives of Title 10 Code of Federal Regulations (CFR) Part 50,
9 Appendix I ("Numerical Guides for Design Objective, and Umiting Conditions for Operation to

10 Meet the Criterion 'As Low as is Reasonably Achievable' for Radioactive Material in Ught-Water
11 Cooled Nuclear Power Reactor Effluents3). Radioactive material in the reactor coolant is the
12 primary source of gaseous, liquid, and solid radioactive wastes in light-water reactors.
13 Radioactive fission products build up within the fuel as a consequence of the fission process.
14 These fission products are contained in the sealed fuel rods, but small quantities escape from
15 the fuel rods and contaminate the reactor coolant. Neutron activation of the primary coolant
16 system Is also responsible for coolant contamination.
17
18 Nonfuel solid wastes result from treating and separating radionuclides from gases and liquids
19 and from removing contaminated material from various reactor areas. Solid wastes also consist
20 of reactor components, equipment, and tools removed from service, as well as contaminated
21 protective clothing, paper, rags, and other trash generated from plant design modifications and
22 operations and routine maintenance activities. Solid wastes are shipped to a waste processor
23 for volume reduction before disposal or are sent directly to the licensed disposal facility. Spent
24 resins and filters are dewatered and packaged for shipment to licensed offsite processing or
25 disposal facilities (SCE&G 2002b). Currently, solid waste Is shipped to Bamwell, South
26 Carolina.
27
28 Fuel rods that have exhausted a certain percentage of their fuel and are removed from the
29 reactor core for disposal are called spent fuel. V.C. Summer currently operates on an
30 18-month refueling cycle. The spent fuel assemblies are currently stored onsite in a spent fuel
31 pool In the Auxiliary Building adjacent to the Containment Building. Spent fuel has been stored
32 at V.C. Summer since 1984 with anticipated storage capacity being available until 2018.
33 V.C. Summer does not currently have an independent spent fuel storage installation.
34
35 The Offsite Dose Calculation Manual (ODCM) for V.C. Summer describes the methods used for
36 calculating concentration of radioactive material in the environment and the estimated potential
37 offsite doses associated with liquid and gaseous effluents from V.C. Summer (SCE&G 1 999a).
38 The ODCM also specifies controls for release of liquid and gaseous effluents to ensure
39 compliance with NRC regulations (NRC 1991).

July 2003 2-9 Draft NUREG-1437, Supplement 15



Plant and the Environment

1 2.1.4.1 Lquid Waste Processing Systems and Effluent Controls
2
3 The liquid waste processing system (LWPS) at V.C. Summer collects and processes potentially
4 radioactive liquid wastes for recycle or for release to the environment (SCE&G 2001). Liquid
5 wastes are sampled and analyzed before they are discharged. Based on a laboratory analysis,
6 these wastes are either released under controlled conditions via the penstocks of the FPSF or
7 retained for further processing. The LWPS consists mainly of two subsystems designated as
8 Drain Channel A and Drain Channel B. Drain Channel A typically processes all water that can
9 be recycled, and Drain Channel B typically processes all water that is to be discharged except

10 for secondary system wastes. In addition to the LWPS, very low concentrations of radioactive
11 liquid wastes are also released to Monticello Reservoir in the circulating water discharge for
12 V.C. Summer (SCE&G 1999b).
13
14 Drain Channel A processes reactor-grade water that enters the LWPS via equipment leaks and
15 drains, valve leakoff, pump seal leakoffs, tank overflows, and other tritiated and aerated water
16 sources. Deaerated tritiated water inside the Reactor Building from sources such as valve
17 leakoff, which is collected in the reactor coolant drain tank, may be routed directly to the boron
18 recycle waste holdup tanks for processing. Administratively controlled equipment drains are the
19 major contributors of water to Drain Channel A. Valve and pump leakoffs outside the Reactor
20 Building are also collected in the waste holdup tank for processing and recycling. Abnormal
21 liquid sources include leaks that may develop in the reactor coolant and auxiliary systems.
22
23 The basic composition of the liquid collected in the waste holdup tank is boric acid and water
24 with some radioactive contamination. Liquid collected in this tank is normally treated by
25 evaporation to remove radioisotopes, boron, and air from the water so that it may be reused in
26 the Reactor Coolant System. The condensate leaving the LWPS waste evaporator may pass
27 through the waste evaporator condensate demineralizer and then enter the waste evaporator
28 condensate tank. When a sufficient quantity of water has collected in the waste evaporator
29 condensate tank, it is normally transferred to the reactor makeup water storage tank for reuse.
30 If the condensate requires further processing, it may be passed through the waste evaporator
31 condensate demineralizer again or, if necessary, returned to the waste holdup tank for
32 additional evaporation. Liquid in the waste holdup tank can also be sent directly to a
33 demineralizer and then to a waste monitoring tank where it is stored prior to discharge.
34
35 Drain Channel B collects and processes nonreactor-grade liquid wastes from floor drains,
36 equipment drains containing nonreactor-grade water, laundry and hot shower drains, and other
37 nonreactor-grade sources. Drain Channel B equipment includes a floor drain tank and filter,
38 laundry and hot shower tank and filter, chemical drain tank, waste monitor tank demineralizer
39 and filter, two waste monitor tanks, and a waste evaporator. Non-recyclable reactor coolant
40 leakage enters the floor drain tank from system leaks inside the Reactor Building via the
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1 Reactor Building sump, from system leaks in the Auxiliary Building via the floor drains, and from
2 the floor drain tank from the sample room and chemical laboratory. Laundry and hot shower
3 drains are the largest volume source of liquid wastes and normally need no treatment for
4 removal of radioactive material. This water is transferred to a waste monitor tank via the
5 laundry and hot shower filter and discharged if the activity level is below acceptable limits.
6
7 Liquid wastes are released from the waste monitor tanks through the penstocks of the FPSF
8 into Parr Reservoir. The discharge valve is interlocked with two process radiation detection
9 monitors and closes automatically when the concentration of radioactive materials in the liquid

10 discharge exceeds a preset limit.
11
12 The Excess Liquid Waste Processing and Storage Subsystem provides additional waste
13 handling capability to supplement the LWPS. This processing and storage subsystem can
14 accept excess liquid waste from the floor drain tank, laundry and hot shower tank, and waste
15 holdup tank when these tanks are filled to capacity. Also, potentially radioactive wastes are
16 collected from the Hot Machine Shop, Fuel Handling Building drains, and the decontamination
17 pit In addition, the Turbine Building floor drain system discharge will be directed to this
18 subsystem when radioactive concentration In excess of limits is detected. The subsystem
19 consists of two storage tanks, two process pumps, two redundant demineralizers, and two
20 backflushable filters. Uquid waste from either storage tank is sent to the waste monitor tank
21 prior to discharge.
22
23 The spent resin sluice portion of the LWPS consists of a spent resin storage tank, a spent resin
24 sluice pump, and a spent resin sluice filter. The system Is designed to transport spent resin to
25 the spent resin storage tank for treatment. Following treatment, the sluice water is available for
26 subsequent resin sluicing operations.
27
28 The ODCM prescribes the alarm/trip setpoints for the liquid-effluent radiation detection
29 monitors, which are derived from 10 times the effluent concentration limits provided in 10 CFR
30 Part 20, Appendix B, Table 2, Column 2 (SCE&G 1999a). There are two liquid-effluent
31 radiation monitors for the primary radioactive liquid waste discharge pathway at V.C. Summer.
32 The alarm/trip setpoint for each liquid-effluent monitor is based on the concentration of
33 radioactive material in a batch of liquid to be released or in the continuous liquid discharge
34 (SCE&G 1999a).
35
36 During 2001, there were 335 batch releases of liquid effluents with a total volume of
37 8.90 x 17 L (2.35 x ioW gal) of liquid waste released prior to dilution (SCE&G 2002b). In this
38 liquid waste, there was a total fission and activation product activity of 0.0015 TBq (0.04 Ci) and
39 total tritium activity of 18.65 TBq (504 Ci). These volumes and activities are typical of past
40 years. Each drain channel uses one 3.8 x 104 L (10,000 gal) liquid waste-holdup tank. The
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1 actual liquid waste generated is reported in the Annual Effluent and Waste Disposal Report for
2 V.C. Summer (SCE&G 2002b). See Section 2.2.7 for a discussion of the calculated doses to
3 the maximally exposed individual as a result of these releases.
4
5 SCE&G does not anticipate any increase in liquid waste releases during the renewal period.
6
7 2.1.4.2 Gaseous Waste Processing Systems and Effluent Controls
8
9 The Gaseous Waste Processing System (GWPS) is the primary gaseous waste handling

10 system for V.C. Summer. It is designed to remove fission product gases from the reactor
11 coolant in the volume control tank (SCE&G 2001). The system is also designed to collect
12 gases from the boron recycle and waste evaporators, reactor coolant drain tank, recycle holdup
13 tanks, and reactor vessel. The GWPS is a closed-loop system composed of two waste gas
14 compressors, two catalytic hydrogen recombiners, eight gas decay tanks to accumulate the
15 fission product gases, one gas decay tank drain pump, one gas drain filter, and four gas traps.
16 All of the equipment is located in the Auxiliary Building. The principal source to the GWPS
17 during normal operation is taken from the gas space in the volume control tank.
18
19 During normal power operation, nitrogen gas is continuously circulated around the GWPS loop
20 by one of the two compressors. Hydrogen gas is added to the volume control tank where it is
21 mixed with fission gases, which are stripped from the reactor coolant. The contaminated
22 hydrogen gas is then vented from the tank into the circulating nitrogen stream to transport the
23 fission gases into the GWPS. The resulting nitrogen-hydrogen-fission gas is pumped to the
24 recombiner where oxygen is combined with the hydrogen to produce water vapor. After the
25 water vapor is removed, the resulting gas stream is circulated to the waste gas decay tanks and
26 back to the compressor suction to complete the loop circuit.
27
28 The Auxiliary Building Charcoal Exhaust System continuously exhausts air drawn from building
29 areas with the potential for radioactive contamination. The supply and exhaust ducts are
30 arranged so that air flow is always in the direction of progressively greater potential
31 contamination. Exhaust air from these areas is drawn through the roughing/high-efficiency
32 particulate air (HEPA)/charcoal filter plenums continuously and is routed to the main exhaust
33 fans and plant vent
34
35 In addition to the GWPS, the Reactor Building can also release radioactive gases intermittently.
36 Radioactive gases are released inside the Reactor Building when primary system components
37 are opened or if leakage from the primary system occurs. The gaseous activity inside the
38 Reactor Building may be purged continuously by a small purge system during normal operation.
39 It may also be released when the larger Reactor Building Purge System is used during cold
40 shutdown. If necessary, the Reactor Building Charcoal Cleanup System can be used to
41 recirculate the Reactor Building atmosphere prior to purging. The Reactor Building purge
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1 systems are exhausted to the outside atmosphere through HEPA filters and charcoal
2 absorbers.
3
4 Secondary systems that can also release gaseous wastes Include the Turbine Building, the
5 Condenser Air Removal System, and Steam Generator Blowdown. Turbine Building steam
6 leakage may release radioactive gas if primary to secondary leakage occurs. Turbine Building
7 Ventilation System exhausts are not treated prior to release. If primary to secondary leakage
8 occurs, then offgas from the Condenser Air Removal System may contain radioactive gases.
9 When condenser offgas contains any significant amount of radioactive material, it is exhausted

10 through HEPA filters and charcoal adsorbers in the Auxiliary Building Charcoal Exhaust System
11 for particulate and iodine removal. Gaseous releases from Steam Generator Blowdown are
12 infrequent. Radioactive gaseous effluents can also be released from the Oil Incineration
13 Facility when it is operated on an as needed or infrequent basis.
14
15 Radioactive gaseous wastes are monitored at three primary release points at V.C. Summer.
16 Auxiliary Building, Reactor Building (intermittently), and the Turbine Building. These release
17 points are monitored for noble gases, and radiolodines and particulate activity, as appropriate
18 (SCE&G 2001). Two radiation monitors (routine and high-range back-up) provide noble gas
19 monitoring and iodine and particulate sampling for the Auxiliary Building exhaust. The Reactor
20 Building also has two similar radiation monitors. The Turbine Building only has one monitor for
21 gases. The ODCM prescribes alarm/trip setpoints for these effluent monitors and control
22 instrumentation to ensure that the alarm/trip will occur prior to exceeding the limits of 10 CFR
23 Part 20 for gaseous effluents (SCE&G 1999a). These release points are continuously or
24 intermittently monitored and provide alarms with automatic valve closure when radiation levels
25 exceed a preset level, thus terminating discharge (SCE&G 1999a).
26
27 During 2001, there was a total fission and activation gas activity of 2.08 x 1 TBq
28 (5.63 x 102 Ci), no iodine activity, a total particulate activity of 6.88 x Cn TBq (1.86 x IO Ci),
29 and a total tritium activity of 1.00 x 103 TBq (0.27 Ci) released from V.C. Summer
30 (SCE&G 2002b). These releases are typical of past years. The actual gaseous waste
31 generated is reported in the Annual Effluent and Waste Disposal Report for V.C. Summer
32 (SCE&G 2002b). See Section 2.2.7 for a discussion of the calculated doses to the maximally
33 exposed individual as a result of these releases.
34
35 SCE&G does not anticipate any increase in gaseous releases during the renewal period.
36
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1 2.1.4.3 Solid Waste Processing
2
3 The Solid Waste System at V.C. Summer is designed to package and/or solidify radioactive
4 wastes for shipment to an approved offsite burial facility. Solid wastes consist of evaporator
5 concentrates, chemical laboratory samples, spent resins, used filter cartridges, radioactively
6 contaminated hardware, and compacted wastes such as rags, paper, and clothing.
7
8 Liquid wastes contained in the Waste Evaporator Concentrates Tank or Chemical Drain Tank
9 can be transferred into the liner located in the solidification area as needed. When required,

10 radwaste solidification is accomplished using approved vendor-supplied equipment and process
11 control program.
12
13 Primary and secondary spent resins are transferred from their respective holdup tanks to either
14 a disposable liner in the solidification area or a liner in the truck bay. The resins may then be
15 either solidified or dewatered for shipment. Filters are of the disposable cartridge type.
16 Storage and disposal of all filters are within either high-integrity containers or U.S. Department
17 of Transportation approved containers depending on the specific actMty of the filters.
18 Radioactively contaminated hardware can consist of damaged or used equipment or
19 instruments. Such material is disposed of in the same manner as filter cartridges or compacted
20 waste, depending upon radiation levels.
21
22 The solid waste system is normally operated on a batch basis. Radioactive waste is generally
23 stored in the shielded areas of the radwaste area (SCE&G 2001). Storage areas are designed
24 to accommodate the waste generated over a period in excess of a month. Solid wastes from
25 V.C. Summer are either shipped directly to an offsite licensed disposal facility (e.g., spent
26 resins) or consigned to a licensed processing facility for volume-reduction and decontamination
27 activities (e.g., compactible trash). The material that remains after volume reduction is
28 transported by the processing facility to a final disposal facility, depending on the radioactive
29 limits. Lower-level wastes (i.e., miscellaneous solid materials) are disposed of at a licensed
30 facility such as those in Bamwell, South Carolina, or Envirocare in Utah. Higher-level wastes
31 (i.e., spent resins) are typically sent directly to a licensed disposal facility such as Bamwell,
32 South Carolina (SCE&G 2002b).
33
34 Disposal and transportation of solid wastes are performed in accordance with the applicable
35 requirements of 10 CFR Parts 61 and 71, respectively. There are no releases to the
36 environment from radioactive solid wastes generated at V.C. Summer.
37
38 In 2001, V.C. Summer made 12 shipments of solid wastes to Envirocare (Clive, Utah) and two
39 shipments of solid wastes to Bamwell, South Carolina, with a total volume of 11.2 m3 (396 ft3)
40 and a total activity of 2.93 TBq (79.17 Ci) (SCE&G 2002b). These shipments are
41 representative of the shipments made in the past several years and are not expected to change
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I substantively during the license renewal period. The actual amount of solid waste generated Is
2 reported in the Annual Effluent and Waste Disposal Report for V.C. Summer (SCE&G 2002b).
3 SCE&G continues to reduce Its solid waste volumes and minimize waste generated.
4
5 2.1.5 Nonradioactive Waste Systems
6
7 Various nonradioactive wastewater management and disposal activities are conducted at
8 V.C. Summer. They include collection, treatment, and disposal of the following
9 (SCDHEC 2002):

10
11 * sanitary wastes,
12 O condensate polisher backwash,
13 * clarifier blowdown,
14 * carbon filter backwash,
15 * gravity filter backwash,
16 * steam generator blowdown,
17 * wastewater from various sumps,
18 * boiler house drains,
19 * ion exchange regeneration,
20 * chemical metal cleaning wastes (primarily citric acid), and
21 * sumps in the chemical feed equipment area, caustic tank area, and Ov battery room.
22
23 Subsequent to the appropriate treatment processes the wastewater streams are discharged to
24 Monticello Reservoir and monitored and regulated according to NPDES permit number
25 SC0030856 administered by the South Carolina Department of Health and Environmental
26 Control (SCDHEC) (SCDHEC 2002).
27
28 Storm water from the western portions of the V.C. Summer area is discharged to an unnamed
29 tributary of the Broad River that flows into Parr Reserioir. Storm water from the eastern
30 portions of the V.C. Summer area flows into Mayo Creek, which also drains to the Broad River,
31 but enters the river from below the dam.
32
33 Four wastewater treatment lagoons are used to process the various types of wastewater.
34 Wastewater potentially containing oil is processed through an oiVwater separator and then
35 solids are settled prior to discharge.
36
37 Sanitary wastewater is treated in an aeration pond, followed by a stabilization pond. The
38 effluent is chlorinated in a chlorine contact chamber prior to commingling with other wastewater
39 and subsequent discharge.
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1 For wastewater resulting from backwash, filtering, and blowdown processes, treatment consists
2 of sedimentation for the reduction of suspended solids content, then the water is discharged.
3
4 For wastewater resulting from ion exchange regeneration and sumps in the chemical feed
5 equipment area, caustic tank area, and "DJ battery room, treatment consists of flow equalization
6 and neutralization in a 3.8 x IO' L (100,000 gal) wastewater treatment tank before the effluent is
7 discharged.
8
9 Wastewater containing chemical metal cleaning wastes treatment consists of neutralization and

10 sedimentation prior to discharge.
11
12 Solid wastes are disposed using licensed disposal methods appropriate for the waste type.
13 Paint, oils, and solvent wastes are managed by permit as hazardous wastes and disposed of in
14 accordance with the rules and regulations of the SCDHEC Bureau of Land and Waste
15 Management.
16
17 2.1.6 Plant Operation and Maintenance
18
19 Routine maintenance performed on plant systems and components is necessary for safe and
20 reliable operation of a nuclear plant. Maintenance activities conducted at V.C. Summer include
21 inspection, testing, and surveillance to maintain the current licensing basis of the plant and to
22 ensure compliance with environmental and public safety requirements. Certain activities can be
23 performed while the reactor is operating. Others require that the plant be shut down. SCE&G
24 refuels V.C. Summer on an 18-month schedule. Up to 700 additional contract workers are
25 employed for the 30- to 40-day refueling outage.
26
27 SCE&G performed an aging management review and developed an integrated plant
28 assessment for managing the effects of aging on systems, structures, and components in
29 accordance with 10 CFR Part 54. The aging management program is described in Section 2 of
30 the License Renewal Application (SCE&G 2002c). The integrated plant assessment identified
31 the programs and inspections that are managing the effects of aging at V.C. Summer.
32 Previously, SCE&G has performed some major component replacement activities at
33 V.C. Summer (e.g., steam generator replacement), and the integrated plant assessment did not
34 identify any need for additional refurbishment or replacement activities. SCE&G assumes that
35 an additional 60 workers will be needed to perform all the necessary surveillance, monitoring,
36 inspections, testing, trending, and recordkeeping activities during the license renewal period.
37

Draft NUREG-1437, Supplement 15 2-16 July 2003



Plant and the Environment

1 2.1.7 Power Transmission System
2
3 SCE&G built eight transmission lines for the specific purpose of connecting V.C. Summer to the
4 transmission system. Two additional transmission lines were built by Santee Cooper, the co-
5 owner of V.C. Summer, to connect it to the regional grid. A number of these lines share the
6 same corridor and a number of these are tie lines into an existing line. A pre-existing Duke
7 Power Company transmission line crosses the V.C. Summer site, but does not connect to the
8 V.C. Summer switchyard or the SCE&G transmission system.
9

10 Originating at V.C. Summer, the SCE&G transmission lines generally run in a southerly
11 direction, with five terminations near V.C. Summer (Parr 1 and 2, Fairfield 1 and 2, and
12 Denny Terrace 1 Tie Line), one near Aiken, South Carolina (Graniteville), and two near
13 Columbia, South Carolina (Pineland and Denny Terrace 2) (Figure 2.4). The Santee Cooper
14 lines run approximately east and west to substations near Blythewood and Newberry,
15 South Carolina, respectively.
16
17 Table 2-1 Identifies the transmission lines by where each line connects to the electric grid. A
18 discussion of the features of the transmission lines, including voltage, right-of-way width and
19 length, and presence of other lines in the right-of-way, follows and are summarized in
20 Table 2-1.
21
22 Table 2-1. V.C. Summer Transmission Line Corridors
23

24
25
26
27

28

29

30

31

32

33

34
35
36
37

Transmission LIne or Number Length Width Area
Tie Une of Unes kV Jun (ml) m (ft) ha (ac)
Parr I and 2 2 230 3.7 2.3 70 240 27 67

Fairfield and 2 2 230 1.6 1 50 170 8 21

Denny Terrace 1 Tie Line 1 230 4 2.5 30 100 12 30

Pineland 1 1 230 38 23.5 70 240 277 684

Denny Terrace 2 1 230 40 25 30 100 132 327

Graniteville 1 230 100 62.5 50 170 521 1288

Blytewood 1 230 32 20 30 100 98 242

Newberry 1 230 29 18 30 100 88 218

Source: SCE&G 2002a
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1 * Summer-Parr No. 1 and No. 2 - These two SCE&G lines, which occupy the same 70-m
2 (240-ft) right-of-way to the Parr Substation, operate at 230 kV. The lines' lengths are each
3 3.7 km (2.3 ml). For approximately 0.8 km (0.5 ml), these lines share the corridor with the
4 Graniteville line and Santee Coopers Newberry line.
5
6 * Summer-Fairfield No. 1 and No. 2 - These two 230-kV lines provide power to and from
7 SCE&G's FPSF. The lines are only 1.6 km (1 mi) long and occupy a 50-m (170-It), SCE&G
8 wholly-owned corridor.
9

10 * Summer-Denny Terrace No. Tieline - This 4-km (2.5-mi), 230-kV tie line connects
11 Summer Station to the Denny Terrace No. 1 line near Parr, South Carolina, well north of the
12 Denny Terrace Substation. The line was built by SCE&G and occupies a 30-m (100-ft)
13 right-of-way.
14
15 * Summer-Pineland No. 1 - This SCE&G line provides power at 230 kV to the Pineland
16 Substation 9.6 km (6 mi) northeast of Columbia. The right-of-way width Is 70 m (240 ft) for
17 the approximately 29 km (18 mi) that the line shares the corridor with the Denny Terrace
18 No. 2 line and then 30 m (100 ft) for the remaining 8.8 km (5.5 ml). Santee Cooper's
19 Blythewood line parallels this line for approximately 27 km (17 ml).
20
21 * Summer-Denny Terrace No. 2 - This 230-kV SCE&G line to the Denny Terrace Substation
22 two miles north of Columbia follows the Pineland corridor for approximately 29 km (18 ml)
23 and then continues for approximately 11 km (7 ml) in a 30-m (100-It) right-of-way.
24 Santee Cooper's Blythewood line parallels this line for 27 km (17 mi).
25
26 * Summer-Graniteville - This SCE&G line provides 230 kV of power to the Graniteville
27 Substation. The line s 100 km (62.5 ml) long. For the first 0.8 km (0.5 ml), It occupies the
28 same right-of-way as the Newberry and Summer-Parr No. 1 and No. 2 lines. Then for 4 km
29 (2.5 mi) it parallels the Newberry line. For the remaining 96 km (59.5 mi), it is the sole
30 occupant of the corridor. The right-of-way width is 50 m (170 ft) as far as the Broad River
31 and then 30 m (100 ft) to Graniteville.
32
33 * Summer-Blythewood - The Blythewood line is owned by Santee Cooper. It Is a 230-kV line
34 that runs for approximately 32 km (20 mi), sharing the corridor with the Summer-Pineland
35 and the Denny Terrace No. 2 lines for the first 27 km (17 mi). For the remaining 5 km
36 (3 ml), the right-of-way is 30 m (100 ft).
37
38 * Summer-Newberry - This Santee Cooper line, which is approximately 29 km (18 mi) long,
39 operates at 230 kV and provides power to the Newberry Substation. For the first 0.8 km
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1 (0.5 mi), it shares the corridor with the Summer-Parr No. 1 and No. 2 and the Graniteville
2 lines. For the next 4 km (2.5 mi) it shares the corridor with the Summer-Graniteville line.
3 For the remaining 24 km (15 mi), it occupies the 30-m (100-ft) right-of-way alone.
4
5 In total, for the specific purpose of connecting V.C. Summer to the transmission system,
6 SCE&G and Santee Cooper have constructed approximately 250 km (160 mi) of transmission
7 lines (over 190 km [120 mi] of corridor because of co-located lines) that occupy approximately
8 800 ha (2000 ac) of corridor.
9

10 2.2 Plant Interaction with the Environment
11
12 Sections 2.2.1 through 2.2.8 provide general descriptions of the environment near
13 V.C. Summer as background information. They also provide detailed descriptions where
14 needed to support the analysis of potential environmental impacts of refurbishment and
15 operation during the renewal term, as discussed in Chapters 3 and 4. Section 2.2.9 describes
16 the historic and archaeological resources in the area, and Section 2.2.10 describes possible
17 impacts associated with other Federal project activities.
18
19 2.2.1 Land Use
20
21 The V.C. Summer site covers approximately 909 ha (2245 ac), an area that includes portions of
22 Monticello Reservoir and FPSF. Approximately 348 ha (860 ac) are covered by the waters of
23 Monticello Reservoir. A portion of the property (approximately 150 ha [370 ac]) consists of
24 generation and maintenance facilities, laydown areas, parking lots, roads, and mowed grass.
25 Some functions, such as the truck equipment and maintenance facility, serve both V.C.
26 Summer and Parr Hydro. Some 50 ha (125 ac) are dedicated to transmission line rights-of-
27 way. However, much of the V.C. Summer property consists of forested areas (approximately
28 360 ha [890 ac]). The primary terrestrial habitats at V.C. Summer are pine forest, deciduous
29 forest, and mixed pine-hardwood forest (SCANA 2000). The pine forests at V.C. Summer
30 include planted pines and naturally vegetated pines. Most of the deciduous forests at the site
31 are located along stream bottoms and surrounding slopes. Streamside management zones at
32 the site are protected in accordance with best management practices established by the South
33 Carolina Forestry Commission.
34
35 The lands at V.C. Summer are designated for industrial development in the Fairfield County
36 Comprehensive Plan (Fairfield County 1997), which states that these lands are intended to
37 encourage industrial growth that provides quality employment opportunities and makes effective
38 use of the county's resources. These are the only industrial lands in western Fairfield County.
39
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1 The lands surrounding Monticello Reservoir are designated by the Plan for Residential
2 Conservation and Development and Rural Development. Several commercial clusters are also
3 depicted along SC 215 near V.C. Summer on the Comprehensive Land Use and Development
4 Plan. The Fairfield County Comprehensive Plan observes the unfulfilled development potential
5 of Monticello Reservoir and designates it for Resource Preservation. Monticello Reservoir has
6 experienced less development than other lakes in the region because power boating is not
7 permitted, and the water level varies daily by 1.2 m (4 ft) to senice Parr Hydro.
8
9 2.2.2 Water Use

10
11 Monticello Reservoir, a 2630-ha (6500-ac) impoundment, was built in the Frees Creek Valley to
12 serve as the upper pool for the FPSF and the source of make-up cooling water for
13 V.C. Summer. Cooling water Is drawn from Monticello Reservoir at a rate of approximately
14 32 m3/s (1143 cfs), passed through the condensers, and ultimately returned to Monticello
15 Reservoir. The primary consumption of water from the Monticello Reservoir by the nuclear
16 station is only attributable to evaporative loss. V.C. Summer Quarterly Water Use Reports
17 Indicate the theoretical maximum loss of cooling system water to evaporation is 0.6 m 3/s

18 (22 cfs) (SCE&G 1998, 1999b). Ultimately, these losses are made up from water acquired from
19 the Parr Reservoir on the Broad River. Water Is withdrawn from Monticello Reservoir for
20 potable use and other non-cooling related uses at V.C. Summer. This water is treated at the
21 water treatment plant prior to use. For the year 2002, the total rate of water withdrawal from
22 Monticello Reservoir by the water treatment plant was 0.01 ms/s (0.045 cfs).
23
24 Pursuant to the Federal Water Pollution Control Act of 1977 (FWPCA), also known as the
25 Clean Water Act, the water quality of the plant effluents is regulated through the NPDES. The
26 SCDHEC is the agency delegated to Issue NPDES permits. The current permit (SC0030856)
27 was issued December 2002 and Is due to expire April 2007. Any new regulations promulgated
28 by the U.S. Environmental Protection Agency (EPA) and SCDHEC would be included in future
29 permits.
30
31 The Broad River was Impounded In 1914 for a small, run-of-the-river hydroelectric plant
32 (Parr Hydro). The impoundment is known as Parr Reservoir. In 1977 the surface area of Parr
33 Reservoir was expanded from 750 ha (1850 ac) to 1780 ha (4400 ac) by raising the level of the
34 dam by 2.7 m (9 ft) (SCE&G 1978). This modification was necessary to support the
35 development of the FPSF. Parr Reservoir, which had historically been the source of water for
36 Parr Hydro, assumed a dual function, providing a headwater pool for Parr Hydro and a tailwater
37 pool for FPSF.
38
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1 The daily cycle of operation at the FPSF transfers up to 416 m3/s (14,700 cfs) of water from
2 Parr Reservoir to Monticello Reservoir and back (NRC 1981). Operations vary, depending on
3 the season and system needs. In summer, FPSF generally pumps water from Parr Reservoir
4 to Monticello Reservoir between the hours of 11 pm and 8 am and generates power (by
5 releasing water) between the hours of 10 am and 11 pm. In winter, FPSF generally pumps
6 water from Parr Reservoir to Monticello Reservoir between 11 pm and 6 am and generates
7 between the hours of 6 am and 1 pm. The level of generation varies from one generator up to
8 the maximum output of eight, depending on demand. Maximum output may not be necessary
9 on all days. Pumping is normally done at maximum capacity. FPSF is normally operated

10 7 days a week.
11
12 As a result of FPSF operations, Parr Reservoir is subject to daily fluctuations in water level of
13 as much as 3 m (10 ft) (NRC 1981), but the daily average is approximately 1.2 m (4 ft)
14 (Dames and Moore 1985a). These water level fluctuations can expose and then re-inundate up
15 to 1030 ha (2550 ac) of Parr Reservoir with each cycle of pumpback and generation (release of
16 water). The amount of water pumped from and returned to Parr Reservoir daily represents as
17 much as 88 percent of its total volume (NRC 1981).
18
19 The annual mean flow of the Broad River is approximately 5.8 x 109 m3/yr (2.1 x 1011 ft3/yr).
20 The Federal Power Commission (FERC's predecessor agency) licensed the Parr Hydroelectric
21 Project in 1974, contingent upon a minimum instantaneous release at the Parr Powerhouse of
22 4.2 m3/s (150 cfs) during most months of the year and a minimum instantaneous release of
23 28 m3/s (1000 cfs) during the March-April-May striped bass (Morone saxatilis) spawning period
24 (NRC 1981). For the periods 1896 to 1907 and 1980 to 2000, the lowest daily mean flow of the
25 Broad River at the Alston, South Carolina, gauging station was 6.7 m3/s (235 cfs)
26 (Cooney et al. 2001). The lowest recorded daily mean flow of 4.2 m3/s (149 cfs) was measured
27 at the Richtex Station, approximately 11 km (7 mi) downstream of Parr Reservoir (NRC 1981).
28
29 There are two groundwater removal (dewatering) wells on the site that are used to lower the
30 water table and alleviate problems with water seepage into below-grade portions of buildings.
31 This is the only withdrawal of groundwater associated with V.C. Summer. It is estimated that
32 both wells withdraw less than 1.6 Us (26 gpm) and both wells discharge to the site storm water
33 system (SCE&G 2002a).
34

35 2.2.3 Water Quality
36
37 Potential environmental issues associated with water quality include three separate areas: the
38 Monticello Reservoir, the Broad River and Parr Reservoir, and groundwater.
39
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1 2.2.3.1 Monticello Reservoir Hydrology and Water Quality
2
3 The most complete source of information on the water quality and biotic resources of Monticello
4 Reservoir is a series of reports prepared in support of a FWPCA Section 316(a) Demonstration
5 for V.C. Summer and summarized in a final report (Dames and Moore 1985a) submitted to
6 SCDHEC and the NRC in April 1985. A station-to-station comparison of preoperational
7 (1978 to 1982) and operational (1983 to 1984) water chemistry in Monticello Reservoir showed
8 significant differences in 13 of 27 chemical parameters analyzed (Dames and Moore 1985a). In
9 10 cases, concentrations of chemicals or measurements were higher in the preoperational

10 phase and in three cases concentrations were higher in the operational phase. None of these
11 differences was related to operations of V.C. Summer.
12
13 The highest temperature observed In Monticello Reservoir over the 1983 to 1984 operational
14 phase was 34.2 0C (93.6 Op) at a depth of one foot at Station 14 (the sampling point closest to
15 the discharge canal) in August 1983 (Dames and Moore 1985a). A discernible thermal plume
16 was present on 12 of 24 monthly field surveys at this same location, but survey results were
17 confounded by plant operations (the plant was off-line during four surveys and at 50 percent
18 power or less during three surveys). When plumes were detected, they were observed to a
19 depth of 0.3 to 0.9 m (1 to 3 ft). Below this depth, the Influence of the thermal plume was not
20 evident. In more recent years (1995 to 2000), maximum temperatures at a sampling station
21 just outside the mouth of the discharge canal ranged from 35.1 to 39.8 0C (95.2 to 103.7 F).
22 The maximum discharge temperature established by the NPDES permit and measured at the
23 point at which the flow from the cooling system enters the discharge embayment is 45 0C

24 (113 TF) (SCDHEC 2002). The maximum monthly average plume temperature measured at
25 the intake of the FPSF is 32.2 0C (90 TF) (SCDHEC 2002). Monticello Reservoir Is currently
26 rated as one of the least eutrophic reservoirs in South Carolina, and is characterized by low
27 nutrient (total phosphorus and total nitrogen) concentrations (SCDHEC 1998).
28
29 Storm water and wastewater discharges to Monticello Reservoir and Mayo Creek are regulated
30 and monitored under NPDES permit number SC0030856 (SCDHEC 2002) administered by the
31 SCDHEC. The range of parameters monitored includes flow, temperature, various metals, pH,
32 total suspended solids, oil and grease, biochemical oxygen demand, fecal coliform, residual
33 chlorine, and ammonia. Two minor violations, one for oil and grease and one for residual
34 chlorine, were noted by SCDHEC over the past five years and promptly investigated and
35 corrective measures were taken.
36
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1 2.2.3.2 Broad River and Parr Reservoir Hydrology and Water Quality
2
3 The 1998 SCDHEC report notes that water quality in the Broad River from the Tyger River to
4 the Parr Shoals dam is suitable for a range of aquatic life, but is experiencing a significantly
5 increasing trend in total phosphorous concentrations (SCDHEC 1998) from upstream
6 (agricultural and municipal) sources. In addition, fecal coliform bacteria levels are occasionally
7 elevated in this stretch of the river.
8
9 Temperatures and dissolved oxygen (DO) levels in water leaving Parr Reservoir are monitored

10 at a U.S. Geologic Survey water quality monitoring station just downstream of the Parr Hydro
11 powerhouse. Temperature and DO levels vary seasonally and show an inverse relationship,
12 with high temperatures associated with relatively low DO levels and low temperatures
13 associated with relatively high DO levels. Temperatures in water year 1999-2000 (Oct. 1, 1999,
14 through Sept. 30, 2000) ranged from 3.5 C (38.3 0F) in February to 31 C (87.8 0F) in August,
15 with corresponding DO concentrations of 13.1 mg/L and 4.9 mg/L (13.1 ppm and 4.9 ppm)
16 (Cooney et al. 2001).
17
18 Currently, Parr Reservoir maintains an intermediate trophic state among reservoirs in South
19 Carolina; its river-like flows and short retention time (approximately four days) produce high DO
20 levels (in most months) and high turbidity in the reservoir. Aquatic life and recreational uses are
21 fully supported in Parr Reservoir, according to SCDHEC (1998), meaning that water quality is
22 adequate to support a balanced indigenous community of organisms, with no restrictions on
23 recreational users.
24
25 2.2.3.3 Groundwater Quality
26
27 V.C. Summer does not discharge directly to groundwater. However, before construction of the
28 Monticello Reservoir, groundwater flowed toward Frees Creek. After construction and filling of
29 the reservoir, the local groundwater table would have been raised and the flow direction would
30 have reversed, away from the Frees Creek drainage.
31
32 Groundwater in the vicinity of the site is highly mineralized, due to prolonged contact with, and
33 dissolution of, rock minerals, and as a result, is generally higher than local surface waters in
34 hardness, dissolved solids, and conductivity (Dames and Moore 1 985a). The water of
35 Monticello Reservoir is relatively low in the concentration of common ions, low in hardness, and
36 low in dissolved solids/conductivity (Dames and Moore 1985a).
37
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1 Groundwater is monitored semi-annually as required by NPDES permit number SC0030856
2 (SCDHEC 2002) administered by the SCDHEC. The range of parameters monitored include
3 groundwater table elevation, ammonia, pH, specific conductivity, iron, lead, sulfate, nitrate, and
4 total dissolved solids.
5
6 2.2.4 Air Quality
7
B V.C. Summer is located approximately 42 km (26 mi) northwest of Columbia, South Carolina,
9 with terrain consisting of rolling hills. The region has a temperate climate and is located midway

10 between the humid eastern and dry western climatic zones. The weather at any time may be
11 typical of either of these zones, or it may represent a combination of the zones. The region has
12 long, hot summers and cool winters. Rapid changes in the weather are common, especially
13 during the winter. Climatological records for Columbia, South Carolina, are generally
14 representative of V.C. Summer. These records indicate that the average maximum
15 temperatures for Columbia range from a low of about 13.9 C (57.1 F) in January to a high of
16 about 33.5 0C (92.3 F) in July. The annualized average maximum temperature Is about
17 23.9 0C (75.1 F). Average minimum temperatures range from a low of about 2.89 C (37.2
18 'F) in January to a high of about 21.8 C (71.3 0F) in July. The annualized average minimum
19 temperature is about 12.2 0C (54.0 0F).
20
21 The average precipitation ranges from a low of about 6.5 cm (2.57 in.) In October to a high of
22 about 14.0 cm (5.50 in.) in July. The average annual precipitation is about 115.0 cm (45.1 in.).
23 The summer rains are largely In the form of local thunderstorms, occurring on an average of
24 11 days per month during this season. Strong winds and heavy rains are experienced once or
25 twice per year, as effects of passing tropical storms. The average annual snowfall is about
26 3.1 cm (1.2 In.), most of which falls In the months of January and February. Based on statistics
27 for the 30 years from 1954 through 1983 (Ramsdell and Andrews 1986), on the average, only
28 nine tornadoes are expected to occur in South Carolina during the course of a year. The
29 probability of a tornado striking the site is expected to be about 6 x 1 05 per year.
30
31 Wind energy potential is generally rated on a scale of 1 through 7. Areas suitable for wind
32 turbine applications have a rating of 3 or higher. There is little wind energy potential in the
33 Southeast region for existing wind turbine applications (Elliot et al. 1987). Even along coastal
34 areas, existing data from exposed sites ndicate at best only class 2 at 50 m (164 ft) above
35 ground. The only places in the Southeast region estimated to have class 3 or higher annual
36 average wind resource are the exposed ridge crests and mountain summits confined to
37 northeastern Georgia and extreme northwestern South Carolina (along the ridges of the
38 Blue Ridge Mountains).
39
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1 V.C. Summer is located within the Columbia Intrastate Air Quality Control Region (AQCR)
2 (40 CFR 81.108). This AQCR consists of the territorial area encompassed by the boundaries of
3 Fairfield County, Lexington County, Newberry County, and Richland County in the State of
4 South Carolina. The air quality in these regions is designated as better than national standards,
5 in attainment, or unclassified for all criteria pollutants, in 40 CFR 81.341. There are no
6 mandatory Class I Federal areas, in which visibility is an important value designated in
7 40 CFR Part 81, within 160 km (100 mi) of the V.C. Summer site.
8
9 In July 1997, the EPA revised the national standard for ground-level ozone from a 0.12-ppm,

10 1-hour "peak" standard to a 0.08-ppm, 8-hour "average" standard (62 FR 38856). This new
11 standard is commonly referred to as the 8-hour standard. The District of Columbia Court of
12 Appeals ruled against EPA in October 1999, and later the U.S. Supreme Court upheld the
13 8-hour standard in February 2001. It is not yet clear when EPA will make the 8-hour ozone
14 nonattainment designations; however, the State is responding proactively. On August 23,
15 2002, SCDHEC published a Notice-of Drafting" in the State Register for an Early Action Plan
16 for measures to attain the 8-hour standard before any nonattainment designation. The State
17 intends to implement control measures in anticipation of future EPA actions.
18
19 Diesel generators, boilers, and other activities and facilities associated with the V.C. Summer
20 site emit various nonradioactive air pollutants to the atmosphere. Air emissions from these
21 sources are subject to the terms, limitations, standards, and schedules of a SCDHEC
22 Conditional Major Air Quality Permit (Air Permit). Emissions are regulated under Air Quality
23 Permit Number CM-1 000-0012, which expires July 2004. Equipment with nonrad air emissions
24 at the facility includes
25
26 * emergency diesel generator #1 (5100 KkW);
27 * emergency diesel generator #2 (5100 KkW);
28 * 112 million Btu/h No. 2 oil auxiliary boiler;
29 * 750,000 Btu/h waste oil incinerator;
30 * water treatment clay transfer silo; and
31 * other insignificant sources, including petroleum product storage, diesel-engine air
32 compressors and water pumps, and maintenance facilities.
33
34 The Air Permit includes facility-wide limits on emissions of sulfur dioxide, nitrogen oxides, and
35 carbon monoxide and includes source-specific limitations on particulate matter, opacity, sulfur
36 dioxide, and hours of operation. There are no significant changes proposed for nonrad air
37 emissions from the V.C. Summer site, and there are no significant changes proposed to the
38 limits and conditions of the Air Permit.
39
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1 2.2.5 Aquatic Resources
2
3 Aquatic resources in the vicinity of V.C. Summer are associated with Monticello Reservoir on
4 Frees Creek and with Parr Reservoir on the Broad River. Monticello Reservoir (2630 ha
5 [6,500 ac]) was constructed in 1977 on Frees Creek to serve as the cooling water source for
6 V.C. Summer and as the upper reservoir for the FPSF. Parr Reservoir was established in the
7 early 1900s with the construction of the Parr Hydro facility. In 1977 Parr Reservoir was
8 enlarged from 750 ha (1850 ac) to 1780 ha (4400 ac) for added pumped storage exchange with
9 Monticello Reservoir and as makeup water for evaporative losses from Lake Monticello due to

10 V.C. Summer operations (SCE&G 2002a). Parr Reservoir undergoes daily depth fluctuations
11 due to the operations of the FPSF. The reservoir is shallow, and pumped storage withdrawals,
12 amounting to 88 percent of the reservoir's volume, can drop water levels as much as 3 m (10 ft)
13 daily, exposing up to 1030 ha (2550 ac) of the reservoir's 1780 ha (4400 ac). Average daily
14 water fluctuations are 1.2 m (4 ft).
15
16 The aquatic environment of Monticello Reservoir is also dominated by daily fluctuations in
17 surface elevation of up to 1.4 m (4.5 ft) due to pumped storage activities. Monticello Reservoir
18 is deep (average depth of 16 m [59 ft]; maximum depth of 38 m [126 ft ) and has a small
19 watershed of 445 ha (11,000 ac) with little natural surface water flow. Surface water
20 temperatures in the vicinity of V.C. Summer may reach as high as 39.8 IC (103.7 0F) from
21 cooling water releases, with a monthly permitted average of 32.2 C (90 0F) near the FPSF.
22
23 SCE&G monitored water quality and aquatic communities in the Monticello Reservoir, Broad
24 River, and Parr Reservoir from mid-1978 through 1984 to assess the impacts of FPSF and
25 V.C. Summer operations (Dames and Moore 1 985a, 1985b). These studies represent the most
26 comprehensive information on the biotic communities of the Broad River in the vicinity of
27 VO. Summer.
28
29 The reservoir is one of the least eutrophic lakes In the state, with low hardness and low
30 phosphorus and nitrogen levels (Haddon 1995, SCE&G 2002a). The small watershed provides
31 limited opportunity for nutrient sources to support aquatic productivity, although daily pumping
32 from the Broad River by the FPSF may provide an additional nutrient supply. The lake supports
33 a smaller shad population compared to some other reservoirs in the region (Christie and Stroud
34 1996, Nash et al. 1990); this condition may be a reflection of the low productivity of the lake.
35 The near-shore environment Is dominated by the daily fluctuations in reservoir surface elevation
36 and may provide little opportunity for establishment of aquatic vegetation.
37
38 Monticello Reservoir contains a diverse fish community with 38 reported species. Additionally,
39 the Asiatic clam (Corbicula sp.), an introduced species, has become established in the lake.
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1 Standing crop of fish in 1984, approximately two years after the plant began operating, was
2 dominated by bluegill (Lepomis macrochirus) and gizzard shad (Dorosoma cepedianum), with
3 substantial populations of pumpkinseed (L. gibbosus) and channel catfish (Ameurus punctatus)
4 (Table 2-2). Based on studies conducted in 1978 to 1984, fish populations in Monticello
5 Reservoir appeared to be unaffected by V.C. Summer operations (Dames and Moore 1985b).
6
7 From 1986 to 1995, the SCDNR conducted cove rotenone studies of Monticello Reservoir fish
8 populations, which yielded higher standing stocks than earlier studies (Table 2-2). Dominant
9 fish in 1986-1987 included gizzard shad, bluegill, channel catfish, and white catfish (Amelurus

10 catus). In 1989, blue catfish (Ictalurus furcatus) were collected from Monticello Reservoir for
11 the first time. In 1995, white perch (Morone americana) were reported from the reservoir. By
12 1996, blue catfish was the most dominant fish and white perch was the sixth most dominant
13 species. Other dominant species included gizzard shad, bluegill, channel catfish, and white
14 catfish. Other recently introduced and newly collected species included the green sunfish
15 (Lepomis cyanellus), brook silversides (Labidesthes sicculus), and the swallowtail shiner
16 (Notropis procne). The introduction of the white perch and blue catfish is of concern to the lake
17 fishery because of their competition for limited forage and predation on other species (SCE&G
18 2002a).
19
20 Fishery investigations (Christie and Stroud 1996, 1997, 1998, 1999, Nash et al. 1990) suggest
21 that introduction of blue catfish and white perch has had a significant effect on the fishery of
22 Lake Monticello. In 1987-1989, catfish comprised 61 percent of the fish caught and white perch
23 were not present (Nash et al. 1990). By 1999 catfish species comprised 82 percent of fish
24 numbers and 88 percent of fish weight harvested. The most harvested species were blue
25 catfish (60,202 fish, 51 percent by weight), channel catfish (44,630 fish, 33.7 percent by
26 weight), white perch (17,205 fish, 3 percent by weight), and bluegill (11,479 fish, 1 percent by
27 weight) (Christie and Stroud 1999).
28
29 In the late 1980s, fish kills were observed in the V.C. Summer discharge bay in the late summer
30 and early fall. Monitoring by SCE&G identified high discharge temperatures combined with
31 Monticello Reservoir drawdowns as the probable cause of the fish kills. At lower reservoir
32 levels, the flow of cooler water along the bottom of the discharge canal into the discharge bay
33 was restricted, and temperatures rose to lethal levels for fish. From 1991 to 1993, SCE&G
34 undertook several measures to resolve this problem, including removing a hump in the
35 discharge canal (1992), limiting drawdown of Monticello Reservoir (1992), and dredging the
36 entire length of the canal (1993). Monitoring in 1994 and 1995 verified that fish kills in the
37 discharge channel had ceased (SCE&G 2002a).
38
39 At the upper end of Monticello Reservoir is a smaller impoundment, known as Monticello
40 Subimpoundment. Although hydraulically connected to the main reservoir by a conduit that
41 passes under SC 99, the water level in this subimpoundment is minimally influenced by pumped
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1
2

Table 2-2 Standing Stock of Dominant Fishes of Monticello Reservoir

3

4

S
6

7
8

9
10

11

Species

gizzard shad (Dorosoma
cepedianum)

threadfin shad (Dorosoma
petenense)

channel catfish (Ameiunus
punctatus)

white catfish (Ameurus catus)

19848

kglha
(lb/ac)

13.69
(12.2)

0.14
(0.12)

2.78
(2.5)

0.70
(0.62)

1987"

kglha
(lb/ac)

84.4
(75.3)

16.5
(14.7)

62.7
(55.9)

25.7
(22.9)

1988b 1 98 9 b

kg/ha kg/ha
(lb/ac) (lb/ha)

37.0 25.2
(33.0) (22.5)

10.6 10.4
(9.5) (9.3)

75.9 31.5
(67.7) (28.1)

55.6 30.5
(49.6) (27.2)

- 4.9
(4.4)

12 blue caffish (talurus furcatus)

13 white perch (Morone americana)

19950 1 996 d

kg/ha kg/ha
(lb/ac) (lb/ac)

46.8 103
(41.8) (91.9)

1.71 2.8
(1.52) (2.5)

36.1 98.7
(32.2) (88.1)

0.38 48.3
(0.34) (43.1)

7.67 123.7
(6.84) (110.4)

0.50 24.6
(0.45) (21.9)

30.0 0.2
(26.8) (0.2)

18.5 56.0
(16.5) (49.9)

0.86 3.1
(0.77) (2.8)

0;01 0.5
(0.01) (0.45)

4.19 6.5
(3.74) (5.8)

4.4
(3.9)

154.3 482.3

14 white bass (Morone chrysops)

15 btuegill (Lepomis macrochirus)

16 pumpkinseed (Lepomis gibbosus)

17
18

19
20

21

black crappie (Pomoxis
nigromculatus)

largemouth bass (Micropterus
salmoides)

yellow perch (Perca flavescens)

TOTAL

present 0.7
(0.62)

14.69 57.3
(13.1) (51.1)

3.48 3.5
(3.1) (3.1)

0.03 8.7
(0.026) (7.8)

1.04 6.4
(0.93) (5.7)

0.59 10.0
(0.53) (8.9)

40.13 306.3

0.3 1.0
(0.26) (0.9)

55.9 70.9
(49.6) (13.3)

5.49 4.6
(4.9) (4.1)

6.16 0.3
(5.5) (0.27)

6.4 3.9
(5.7) (3.5)

14.8 9.7
(13.2) (8.7)

281.2 204.522
(35.8) (273.2) (250.8) (182.5) (137.7) (430.3)

23 ' Dames and Moore 1985b
24 bNash et a. 1990
25 C Christie and Stroud 1996
26 d Christie and Stroud 1997
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1 storage operations on the main impoundment. The subimpoundment is managed for recreation
2 by SCE&G and SCDNR. Dominant fish species include gizzard shad, sunfish, crappie, and
3 largemouth bass.
4
5 Monticello Reservoir and the subimpoundment are used for recreational fishing. The
6 recreational fishery of Monticello Reservoir is dominated by catfish and sunfish. A roving creel
7 survey, including interviews with fishermen, was conducted by SCDNR from June 1997 through
8 May 1999 (Christie and Stroud 1999). Anglers expended an estimated 115,973 hours of fishing
9 effort during that time. Fishing occurred from the bank (26 percent of effort), from docks

10 (6 percent of effort), and from boats (68 percent of effort). Catfish were targeted by 51 percent
11 of the total effort, while black crappie and largemouth bass received 15 percent and 5 percent
12 of the effort. Fishing success was 0.9 fish/h, ranging from a high of 3 fish/h in the summer to
13 0.8 fish/h in the fall. Harvest rates were 56.1 fish/ha or 11.9 kg/ha (22.7 fish/ac or 10.8 lbs/ac).
14 Harvest was dominated by blue catfish, channel catfish, and white perch.
15
16 No aquatic Federal- or State-listed endangered or threatened species are known to occur in
17 Monticello Reservoir or in Parr Reservoir in the vicinity of V.C. Summer or in aquatic habitats
18 crossed by the transmission lines. Two Federal-listed and 12 State-listed aquatic species have
19 been reported from the counties of the V.C. Summer site and transmission lines (Table 2-3).
20 One Federal-listed endangered species, the shortnose sturgeon (Acipenser brevirostrum),
21 historically occurred in the Broad River in Lexington and Newberry Counties, but has been
22 extirpated from that stretch of the Broad River. Passage of this species up the Broad River is
23 blocked by dams. In South Carolina, the primary factors affecting populations of this species
24 are habitat alteration due to dredging and dam construction, and pollution. In South Carolina, it
25 currently inhabits the Winyah Bay rivers that drain into Lake Marion, the Santee, Cooper, and
26 Savannah rivers, and the ACE (Ashepoo, Combahee, and Edisto Rivers) Basin. In the latter,
27 shortnose sturgeon are typically found at the freshwater-saltwater interface. There are no
28 recorded occurrences of this species in or adjacent to the transmission line corridors associated
29 with V.C. Summer (SCDNR 2001b).
30
31 The Carolina heelsplitter (Lasmigona decorata), a freshwater mussel listed as Endangered
32 under the provisions of the Endangered Species Act, was historically found in South Carolina in
33 the Pee Dee River system (Clarke 1985 as cited in USFWS 1993, Keferl and Shelly 1988 as
34 cited in USFWS 1993, Keferl 1991 as cited in USFWS 1993). Before a 1987 USFWS survey,
35 the Carolina heelsplitter had not been recorded in the state since the mid-1 9th century (Keferl
36 and Shelly 1988 as cited in USFWS 1993, Keferl 1991 as cited in USFWS 1993). The USFWS
37 conducted intensive surveys between 1987 and 1990 and found only two surviving populations
38 of the Carolina heelsplitter in the Pee Dee River system; the Goose Creek and Lynches
39 River/Fat Creek populations (Keferl 1991 as cited in USFWS 1993). During the USFWS
40 surveys, a total of only 12 live individuals were found in Flat Creek (1987-1990) and two
41 individuals were found in the Lynches River (both found in 1990). Because the Carolina
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I
2
3
4
5
6

7

8

9

10
11

12

13

14

15

16
17
18

19

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Table 2-3. Aquatic Species Usted or Candidates as Endangered or Threatened by the
U.S. Fish and Wildlife Service or the State of South Carolina that Occur or
Potentially Occur Within or Near the V.C. Summer Site or the Associated
Transmission Line Rights-of-Way

Scientific Name Common Name Federal Status(a) State Status(8'

Plants

Myrophytlum laxum

Potamogeton confervoides

Crustaceans
Distocambarus youngined

Mollusks

Efimia catenaria

Elliptio lanceolata

Lasmigona decorta

Pyganodon cataraca

Strophitus undulatus

VIllosa delumbis

Fish

Acipenserbrevirostrum

Etheostoma collis

Fundulus diaphanus

Notropis chiliticus

Rhinichthys atratulus

Piedmont watermilfoil
algae-like pondweed

SC

SC

Saluda crayfish SC

gravel elimia

yellow lance
Carolina heelsplitter
Eastern floater

squawfoot
Eastern creekshell

shortnose sturgeon

Carolina darter
banded killifish
redlip shiner
blacknose dace

E

SC

SC

SC

SC

SC

SC

E

SC

SC

SC

SC

(a) E = endangered, SC = South Carolina species of special concern, - = no listing.

heelsplitter populations have been found only in other tributaries to the Pee Dee River and not
In the Broad River system near the V.C. Summer site. There are no recorded occurrences of
this species in or adjacent to the transmission line corridors associated with V.C. Summer
(SCDNR 2001 b).

Twelve additional species are listed by the State of South Carolina as species of special
concern. Two submerged aquatic plants of shallow water, Piedmont watermilfoil (Myniophytlum
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1 laxum) and algae-like pondweed (Potamogeton confervoides), are listed as species of special
2 concern for Lexington and Richland Counties. There are no recorded occurrences of these
3 species in or adjacent to the transmission line corridors associated with V.C. Summer (SCDNR
4 2001 b).
5
6 The Saluda crayfish (Distocambarus younginen), a burrowing species, is known from Newberry
7 County at two localities over 40 km (25 mi) west of V.C. Summer. There are no recorded
8 occurrences of this species in or adjacent to the transmission line corridors associated with
9 V.C. Summer (SCDNR 2001 b).

10
11 The gravel elimia (Elimia catenaria) is an aquatic snail listed as a species of special concern for
12 Richland County. There are no recorded occurrences of this species in or adjacent to the
13 transmission line corridors associated with V.C. Summer (SCDNR 2001b).
14
15 The yellow lance (Elliptio lanceolata) is a mussel found in clean sands in flowing water and is
16 listed as a species of special concern for Newberry County. There are no recorded
17 occurrences of this species in or adjacent to the transmission line corridors associated with V.C.
18 Summer (SCDNR 2001 b).
19
20 The eastern floater (Pyganodon cataraca) is a mussel found in mud, sand, and gravel in ponds,
21 lakes, and streams; it is listed as a species of special concern for Fairfield County. There are no
22 recorded occurrences of this species in or adjacent to the transmission line corridors associated
23 with V.C. Summer (SCDNR 2001b).
24
25 The squawfoot (Strophitus undulatus) is a mussel found in mud, sand, or gravel in streams and
26 small rivers; it is listed as a species of special concern in Richland County. There are no
27 recorded occurrences of this species in or adjacent to the transmission line corridors associated
28 with V.C. Summer (SCDNR 2001 b).
29
30 The eastern creekshell ( VIllosa delumbis) is a mussel found in muds or soft sand in small rivers
31 and creeks; it is listed as a species of special concern for Fairfield and Richland Counties.
32 There are no recorded occurrences of this species in or adjacent to the transmission line
33 corridors associated with V.C. Summer (SCDNR 2001 b).
34
35 The Carolina darter (Etheostoma coalis) is a small bottom-dwelling fish of warm pools and runs
36 in small streams; it is listed as a species of special concern for Fairfield and Richland Counties.
37 There are no recorded occurrences of this species in or adjacent to the transmission line
38 corridors associated with V.C. Summer (SCDNR 2001 b).
39
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1 The banded killifish (Fundulus diaphanus) is a small topwater fish of quiet shallow backwaters
2 of lakes, ponds, rivers, and estuaries; It Is listed as a species of special concern for Richland
3 County. There are no recorded occurrences of this species in or adjacent to the transmission
4 line corridors associated with V.C. Summer (SCDNR 2001 b).
5
6 The redlip shiner (Notropis chiliticus) is a small minnow of pools and runs in small streams; it is
7 listed as a species of special concern for Richland County. There are no recorded occurrences
8 of this species in or adjacent to the transmission line corridors associated with V.C. Summer
9 (SCDNR 2001 b).

10
11 The blacknose dace (Rhinichthys atratulus) is a small minnow found in small streams with clear
12 water and a gravel bottom; it is listed as a species of special concern for Richland County.
13 There are no recorded occurrences of this species in or adjacent to the transmission line
14 corridors associated with V.C. Summer (SCDNR 2001 b).
15
16 2.2.6 Terrestrial Resources
17
18 The V.C. Summer site covers approximately 909 ha (2245 ac), an area that Includes portions of
19 Monticello Reservoir and FPSF. Approximately 348 ha (860 ac) are covered by the waters of
20 Monticello Reservoir. A significant portion of the property (approximately 150 ha [370 ac])
21 consists of generation and maintenance facilities, laydown areas, parking lots, roads, and
22 mowed grass. Some 50 ha (125 ac) are dedicated to transmission line rights-of-way. However,
23 much of the V.C. Summer property consists of forested areas (approximately 360 ha [890 a]).
24 The primary terrestrial habitats at V.C. Summer are pine forest, deciduous forest, and mixed
25 pine-hardwood forest (SCE&G 2002a). The pine forests at V.C. Summer include planted pines
26 and naturally vegetated pines. Most of the deciduous forests at the site are located along
27 stream bottoms and surrounding slopes.
28
29 Forested areas within the 909-ha (2245-ac) V.C. Summer site are managed by SCANA
30 Services' Forestry Operations group, but timber is not routinely harvested. Parr Reservoir
31 provides some limited freshwater marsh habitat in shallow backwaters, around low-lying
32 islands, and In an area east of the FPSF tailrace that was used in the 1970s for the disposal of
33 dredge spoil. These marshes and adjacent shallows are used by migrating dabbling ducks,
34 including mallard (Anas platyrhynchos), black duck (A. rubripes), and teal (A. discors and A.
35 crecca). Monticello Reservoir and its subimpoundment also provide resting areas for wintering
36 waterfowl and provide year-round habitat for nonmigratory Canada geese (Branta canadensis).
37 Terrestrial wildlife species found in the forested portions of the V.C. Summer property are those
38 typically found In the Piedmont forests of South Carolina.
39
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1 No areas designated by the U.S. Fish and Wildlife Service as critical habitat for endangered
2 species exist at V.C. Summer or adjacent to associated transmission lines. In addition, the
3 transmission corridors do not cross any State or Federal parks, wildlife refuges, or wildlife
4 management areas. Table 2-4 lists the protected species and their status. SCE&G conducted
5 a survey of threatened and endangered species at V.C. Summer and associated transmission
6 lines (SCE&G 2002e).
7
8 Six bald eagle (Haliaeetus eucocephalus) nesting sites occur within an 8-km (5-mi) radius of
9 V.C. Summer (SCDNR 2001 a). Four of these six nests are believed to be active nesting sites,

10 while the status of two nests is unknown (SCDNR 2001 b). There are four bald eagle nesting
11 sites on Parr Reservoir. Three (one active, two unknown status) are in roughly the same area
12 (within 0.8 km [0.5 mi] of one another), on the western shore of the reservoir, approximately
13 3 km (2 mi) west of V.C. Summer. The fourth is on the Heller's Creek arm of Parr Reservoir,
14 approximately 6.5 km (4 mi) northwest of V.C. Summer. There is a single bald eagle nesting
15 site on the eastern shore of Monticello Reservoir, approximately 5.5 km (3.5 mi) north of
16 V.C. Summer. There is also a nesting site approximately 2 km (2 mi) east of Monticello
17 Reservoir (6.5 km [4 mi] northeast of V.C. Summer) on a tributary of the Little River. One active
18 bald eagle nest in Saluda County is approximately 0.8 km (0.5 mi) west of the Summer-
19 Graniteville transmission line, and one bald eagle nest in Richland County is located
20 approximately 1.4 km (0.9 mi) south of the Summer-Denny Terrace transmission line
21 (SCDNR 2001b). The current status of the Richland County nest is unknown, but the nest was
22 viable as recently as 1995 (SCDNR 2001 b). Bald eagles are generally associated with lakes,
23 rivers, and coastal areas (USACE 2002). The bald eagle is Federal-listed as threatened and
24 State-listed as endangered. Bald eagles are commonly observed foraging around Monticello
25 Reservoir, the FPSF tailrace canal, Parr Reservoir, and on the Broad River downstream of Parr
26 Shoals dam.
27
28 The wood stork (Mycteria americana), State- and Federal-listed as endangered, is known to
29 occur in Aiken County. Although they do not nest in Aiken County, wood storks from the
30 Birdsville Colony (near Millen, Georgia) forage in shallow wetlands on the Department of
31 Energy's Savannah River Site and in specially constructed ponds on the National Audubon
32 Society's Silver Bluff Sanctuary, near Jackson, South Carolina (DOE 1997; NAS undated). No
33 transmission corridors associated with V.C. Summer cross or approach the Savannah River
34 Site or the Silver Bluff Sanctuary.
35
36 The red-cockaded woodpecker (Picoides borealis), State- and Federal-listed as endangered, is
37 known to occur in Aiken and Richland Counties (SCDNR 2002). Active nest cavities of this
38 cooperative breeder occur in open, mature pine stands with sparse midstory vegetation
39 (USFWS 2002). Suitable habitat for this species does not occur at V.C. Summer, and there are
40 no known active or abandoned cavity trees adjacent to V.C. Summer-associated transmission
41 line corridors (SCDNR 2001 b).
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Table 2-4. Terrestrial Species Usted or Candidates for Usting as Endangered or Threatened
by the U.S. Fish and Wildlife Service or the State of South Carolina that Occur or
Potentially Occur Within or Near the V.C. Summer Site or the Associated
Transmission Line Rights-of-Way

Scientific Name Common Name Federal Status(8) State Status(&)

Birds

Haliaeetus leucocephalus bald eagle T E
Myctera americana wood stork E E

Picoides borealis red-cockaded E E
woodpecker

Plants
Amphianthus pusillus pool sprite T T

Aster georgianus Georgia aster C
Echinacea laevfgata smooth coneflower E E

Lysimachia asperulifolia rough-leaved loosestrife E E

Oxypofis canbyi Canby's dropwort E E
Ptilimnium nodosum harperella E E
Tllium reliquum relict trillium E E

Amphibians
Hyla andersonhi pine barrens treefrog T
Plethodon webstera Webster's salamander - E
Mammals

Corynorhinus rafinesqui Rafinesque's big-earedCorynornus ra~es~ull bat _E

Reptiles
Gopheruspolyphemus gopher tortoise E
(a) E = endangered, T _ threatened, C = candidate for Federal listing, - = no listing.

Rafinesque's big-eared bat (orynorhinus rafinesquil) is State-listed as endangered. This bat is
found in forested areas, especially in pine flatwoods and pine-oak woodlands. It roosts in
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1 hollow trees, under bark, in old cabins and barns, and in wells and culverts (Brown 1997). The
2 species has been recorded in Aiken and Richland Counties (SCDNR 2002), but there are no
3 recorded occurrences in or adjacent to the transmission line corridors associated with
4 V.C. Summer (SCDNR 2001b).
5
6 The gopher tortoise (Gopherus polyphemus) is State-listed as endangered and is known to
7 occur in Aiken County (SCDNR 2002). The gopher tortoise inhabits sandy, well-drained areas
8 where adequate vegetation for foraging exists (Martoff et al. 1980). The gopher tortoise has
9 not been recorded north of Aiken County, and no burrows have been recorded in or adjacent to

10 the transmission line corridors associated with V.C. Summer (SCDNR 2001b). The species'
11 burrows, which are readily visible, have not been observed at V.C. Summer. The gopher
12 tortoise is generally not found in areas of Piedmont soils, which characterize most of the
13 transmission corridors associated with V.C. Summer.
14
15 The pine barrens treefrog (Hyla andersonil) is State-listed as threatened and is known to occur
16 in Richland County (SCDNR 2002). This species inhabits trees in swamps adjacent to sandhill
17 habitats (Martoff et al. 1980). There are no recorded occurrences of this species in or adjacent
18 to the transmission line corridors associated with V.C. Summer (SCDNR 2001 b).
19
20 Webster's salamander (Plethodon websteria) is State-listed as endangered. It has been
21 recorded in Saluda and Edgefield Counties (SCDNR 2002), which represent the eastern extent
22 of its range. Webster's salamander inhabits moist, mixed hardwood forests on steep north-
23 facing slopes with rock outcrops (Martoff et al. 1980). There are no recorded occurrences of
24 this species in or adjacent to the transmission line corridors associated with V.C. Summer
25 (SCDNR 2001 b).
26
27 The pool sprite (Amphianthus pusillus) , also known as little amphianthus, is State- and
28 Federal-listed as threatened. This aquatic plant occurs in small (usually less than one square
29 meter) shallow pools on the crests and flattened slopes of granite outcrops (USFWS 2002).
30 These pools completely dry out in summer droughts. Within South Carolina, the pool sprite is
31 known from three counties (USFWS 2002; SCDNR 2002), one of which (Saluda) is crossed by
32 the transmission lines associated with V.C. Summer. Only one occurrence of this plant is
33 known from Saluda County (USFWS 2002), but there are no recorded occurrences in or
34 adjacent to the V.C. Summer-associated transmission line corridors (SCDNR 2001 b).
35 The Georgia aster (Aster georgianus), a candidate for Federal listing, is found in dry, open
36 woodlands and disturbed areas, such as roadsides and utility rights-of-way that are regularly
37 mowed. Populations have been found in Edgefield, Fairfield, and Richland Counties
38 (SCDNR 2002). There are no recorded occurrences of this species in or adjacent to the
39 V.C. Summer-associated transmission corridors (SCDNR 2001b).
40
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1 The smooth coneflower (Echinacea aevigata), State- and Federal-listed as endangered, is
2 known to occur in Aiken and Richland Counties (SCDNR 2002). Habitat for this perennial herb
3 is open woods, cedar barrens, roadsides, dear cuts, limestone bluffs, and transmission line
4 corridors. Fire or other disturbance, such as well-timed mowing or clearing, is essential to
5 maintaining the open habitat required for this species (USFWS 2002). There are no recorded
6 occurrences of this species in or adjacent to the transmission line corridors associated with
7 V.C. Summer (SCDNR 2001b).
8
9 The rough-leaved loosestrife (Lysimachia asperulifolia) is State- and Federal-listed as

10 endangered. Habitat for this perennial herb consists of Carolina bays and the ecotones
11 between longleaf pine (Pinus palustris) uplands and pond pine (P. serotina) pocosins. The only
12 known location of the rough-leaved loosestrife within South Carolina is at Fort Jackson in
13 Richland County (USFWS 2002); there are no recorded occurrences of this species in or
14 adjacent to the transmission line corridors associated with V.C. Summer (SCDNR 2001b).
15
16 Canby's dropwort (Oxypolis canby,) is State- and Federal-listed as endangered. This perennial
17 plant is known to occur in 11 counties within South Carolina, one of which (Richland) is crossed
18 by V.C. Summer transmission lines (SCDNR 2002). This coastal plain species grows in wet
19 meadows, wet pineland savannas, ditches, sloughs, and along the edges of cypress-pine
20 (Callitne sp.) ponds (USFWS 2002). There are no recorded occurrences of this species in or
21 adjacent to the transmission line corridors associated with V.C. Summer (SCDNR 2001 b).
22
23 Harperella (Ptilimnium nodosum) is State- and Federal-listed as endangered. Typical habitat
24 for this annual herb is rocky or gravel shoals, margins of swift-flowing streams, and edges of
25 intermittent pineland ponds (USFWS 2002). Harperella is known in South Carolina from Aiken
26 and Saluda Counties (SCDNR 2002). There Is one recorded population of harperella
27 approximately 0.8 km (0.5 mi) west of the Summer-Graniteville transmission line corridor in
28 Saluda County. The most recent observation of this population in the SCDNR database was
29 from 1985 (SCDNR 2001b). There are no recorded occurrences of this species in or adjacent
30 to the V.C. Summer-associated transmission corridors (SCDNR 2001b).
31
32 Relict trillium (Trillium reliquum) is State- and Federal-listed as endangered. Habitat for this
33 perennial herb is mature, moist, undisturbed hardwood forests (USFWS 2002). Relict trillium is
34 known from Aiken and Edgefield Counties (SCDNR 2002). There are no recorded occurrences
35 of this species in or adjacent to the transmission line corridors associated with V.C. Summer
36 (SCDNR 2001 b).
37
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1 2.2.7 Radiological Impacts
2
3 SCE&G conducts an annual radiological environmental monitoring program (REMP) in and
4 around the V.C. Summer site. This program was initiated before plant operation in 1982
5 (SCE&G 2002d). Through this program, radiological impacts to workers, the public, and the
6 environment are monitored, documented, and compared to the appropriate standards. The
7 objectives of the REMP are to
8
9 . provide representative measurements of radiation and radioactive materials in the exposure

10 pathways and of the radionuclides that have the highest potential for radiation exposures to
11 members of the public and
12
13 * supplement the radiological effluent monitoring program by verifying that the measurable
14 concentrations of radioactive materials and levels of radiation are not higher than expected
15 on the basis of effluent measurements and the modeling of the environmental exposure
16 pathways.
17
18 Radiological releases are summarized in two annual reports: SCE&G Radiological
19 Environmental Monitoring Report (SCE&G 2002d) and SCE&G Annual Effluent and Waste
20 Disposal Report (SCE&G 2002b). The limits for all radiological releases are specified in the
21 V.C. Summer ODCM (SCE&G 1999), and these limits are designed to meet Federal standards
22 and requirements. The REMP includes monitoring of the aquatic environment (fish,
23 invertebrates, and shoreline sediment), atmospheric environment (airborne radioiodine, gross
24 beta, and gamma), terrestrial environment (vegetation), and direct radiation.
25
26 SCE&G's review of historical data on releases and the resultant dose calculations revealed that
27 the doses to maximally exposed individuals in the vicinity of V.C. Summer were a small fraction
28 of the limits specified in the SCE&G ODCM (SCE&G 1999a) to meet EPA radiation standards in
29 40 CFR Part 190 as required by 10 CFR 20.1301 (d). For 2001 (the most recent year that data
30 were available), dose estimates were calculated based on actual liquid and gaseous effluent
31 release data (SCE&G 2002a). Dose estimates were performed by SCE&G using the plant
32 effluent release data, onsite meteorological data, and appropriate pathways identified in the
33 ODCM.
34
35 An assessment of doses to the maximally exposed individual from gaseous and liquid effluents
36 was performed by SCE&G for locations representing the maximum dose. In all cases, doses
37 were well below the technical specification limits as defined in the ODCM (SCE&G 2002d). A
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1 breakdown of the maximum dose to an individual located at the V.C. Summer boundary from
2 liquid and gaseous effluents released during 2001 are summarized as follows:
3
4 * Total body dose from liquid effluents at the site discharge was 3.96 x 10 mSv
5 (3.96 x 10 4 mrem), which is about 0.13 percent of the 0.03 mSv (3 mrem) dose limit
6 specified in 10 CFR Part 50, Appendix I. The critical organ dose due to the liquid effluents
7 at the site discharge was 4.71 x 10 mSv (4.71 x 103 mrem). This dose was about
8 0.05 percent of the 0.10 mSv (10 mrem) dose limit (SCE&G 2002b).
9

10 * The air dose due to noble gases in gaseous effluents was 9.93 x V mSv
11 (9.93 x 0 mrad) gamma (0.001 percent of the 0.10 mGy [10 mrad] gamma dose limit) and
12 3.56 x IoV mGy (3.56 x 105 mrad) beta (0.0002 percent of the 0.20 mGy [20 mrad] beta
13 dose limit) (SCE&G 2002b).
14
15 * The critical organ dose from gaseous effluents due to iodine-131, iodine-133, tritium, and
16 particulates with half-lives greater than 8 days was 1.52 x 104 mSv (1.52 x 0 mrem),
17 which is 0.001 percent of the 0.15 mSv (15 mrem) dose limit (SCE&G 2002b).
18
19 The applicant does not anticipate any significant changes to the radioactive effluent releases or
20 exposures from V.C. Summer operations during the renewal period and, therefore, the impacts
21 to the environment are not expected to change.
22
23 2.2.8 Socioeconomic Factors
24
25 The staff reviewed the V.C. Summer Environmental Report (SCE&G 2002a) and information
26 obtained from meetings with local and regional agencies during a site visit to Fairfield County
27 and the surrounding area from December 10-12, 2002. The following Information describes
28 the housing, public services, land use, demographics, and economy of the communities near
29 V.C. Summer.
30
31 2.2.8.1 Housing
32
33 SCE&G employs a permanent workforce of approximately 600 employees at V.C. Summer and
34 an additional 130 to 140 long-term contract employees who provide security, maintenance,
35 engineering, and janitorial support; this is within the range of 600 to 800 personnel per reactor
36 unit estimated in the Generic Environmental Impact Statement (GElS) (NRC 1996).
37 Approximately 95 percent of the permanent employees live in Lexington, Richland, Fairfield,
38 and Newberry Counties. The remaining 4 percent are distributed across 11 South Carolina
39 counties. About 10 percent of the employees live in Fairfield County, and 48 of these
40 (81 percent) live in Winnsboro or Jenkinsville. Table 2-5 summarizes the information for the
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1 Table 2-5. V.C. Summer Employee Residence Information by County
2
3

4

5

6

7
8

9

10
11

County Number of Percent of Total
Personnel

Fairfield 59 10

Lexington 210 34

Newberry 126 20

Richland 197 32

Other Counties 29 4

TOTAL 621 100
Source: SCE&G 2002a

12 permanent workforce. Given the predominance of regular employees living in the Central
13 Midlands Region and the absence of the likelihood of significant socioeconomic effects in other
14 counties, the focus of this analysis is Fairfield, Lexington, Newberry, and Richland Counties.
15
16 V.C. Summer is on an 18-month refueling cycle. During refueling outages, which typically last
17 for 30 to 40 days, the number of workers on site increases substantially. In three recent
18 outages, V.C. Summer brought in 613 (refueling-10), 591 (refueling-11), and 791 (refueling-12)
19 contractors, an average of 665 additional workers per outage. Most of these temporary
20 workers are assumed to be located in the same geographic areas as the permanent SCE&G
21 staff. This falls within the GEIS range of 200 to 900 additional workers per reactor outage
22 (SCE&G 2002a).
23
24 Table 2-6 provides the number of housing units and housing unit vacancies for the four Central.
25 Midlands Counties for 1990 and 2000, derived from U.S. Census Bureau information. Each of
26 these counties has a comprehensive plan that addresses housing needs and provides policies
27 for guiding housing choices. Fairfield County accounted for just 1.7 percent of the Central
28 Midlands Region's new housing units in 2001, compared to 56.5 percent in Richland,
29 38.2 percent in Lexington, and 3.6 percent in Newberry County (CMCOG 2001).These figures
30 do not include mobile homes, which constitute a growing segment of the affordable housing
31 supply in South Carolina. The Census Bureau reported that 29.3 percent of all housing units in
32 Fairfield County in 2000 were mobile homes (this includes manufactured housing), and these
33 structures provided 24.4 percent of the total housing units in Newberry County compared to
34 23.1 percent in Lexington County, just 6.6 percent in Richland County, and 20 percent for South
35 Carolina (USCB 2000). Fairfield County has the smallest housing stock in the Central Midlands
36 Region while Richland County has the largest. The Lexington County housing stock grew the
37 fastest, by nearly 35 percent between 1990 and 2000, but it also had the largest change in
38 vacancy rates. The vacancy rate in Fairfield County in 2000 was 15.5 percent but nearly half of

Draft NUREG-1437, Supplement 15 2-40 July 2003



Plant and the Environment

1 these (724 homes) are actually seasonal and vacation homes (USCB 2000). The vacancy rate
2 for the four Central Midlands counties in 2000 was 8.8 percent and represents nearly
3 22,000 homes.
4
5 2.2.8.2 Public Services
6
7 Public services include water supply, education, and transportation.
8
9 * Water Supply

10
11 Table 2-7 summarizes the daily water consumption and areas served by each water
12 system in Fairfield County, the county most impacted by the relicensing of
13 V.C. Summer. Fairfield County has five public water systems, serving approximately
14 51 percent of the population. Less than two percent receive water from private
15 residential water systems. The remaining 47 percent rely on individual wells
16 (Fairfield County 1997). Only the town of Winnsboro draws water from a surface
17 supply. The source is a reservoir west of Winnsboro that is part of the Jackson Mill
18 Creek watershed. The reservoir contains approximately 600 million gallons of water
19 (Fairfield County 1997). The remaining four public systems draw from groundwater
20 sources, which have a relatively low yield in the area. However, each of the systems
21 is currently operating below capacity, with room for additional growth and development
22 (Fairfield County 1997). The county has been working to expand water service along
23 major transportation corridors and there has been some discussion of establishing a
24 sewer authority, but the focus of these efforts would likely be the areas along U.S. 21
25 between Interstate 77 and Lake Wateree and SC 269 south of Winnsboro.
26 Development in western Fairfield County tends to be low-density, single-family
27 residential and served by septic systems that require lots to be an acre or more.
28
29 The major public providers of water in Lexington County include Columbia, West
30 Columbia, the Lexington County Joint Municipal Water and Sewer Commission, Cayce,
31 Lexington, Batesburg-Leesville, Chapin, Pelion, Swansea, the Gilbert-Summit Rural
32 Water District, Gaston Water District, and the Bull Swamp Water District. The
33 remainder are private systems. Nonpublic providers include AAA Utilities, Inc., Carolina
34 Water Service, and Heater Utilities, Inc. Lexington County has ample capacity for
35 additional growth.
36
37 Constraints in Newberry County will be mitigated by the construction of additional water
38 treatment facilities as the need arises (Newberry County 1998). While water is available
39 at the interstate interchanges, the supply Is not sufficient for industrial or large-scale
40
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1 Table 2-6. Housing Units and Housing Units Vacant (Available) by County during 1990 and
2 2000
3

4

5

6
7

8
9

10
11

12

13

14
15

16
17

18

19

20

21

22

23

24
25

26
27

28
29
30

1990 2000 Approximate
Percentage Change

1990-2000

Fairfield County

Housing 8730 10,383 18.9
Units

Occupied 7467 8774 17.5
Units

Vacant 1263 1609 27.4
Units

Newberry County

Housing Units 14,445 16,805 16.3

Occupied 12,314 14,026 13.9
Units

Vacant 2141 2779 29.8
Units

Lexington County

Housing Units 67,510 90,978 34.8

Occupied Units 61,592 83,240 35.1

Vacant Units 5918 7738 30.6

Richland County

Housing Units 109,563 129,793 18.5

Occupied 101,588 120,101 18.2
Units

Vacant 7975 9692 21.5
Units
Source: U.S. Census Bureau (USCB) 2000 and CMCOG 2003a
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1
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4

5

6

7

8
9

10

11

12

13

14

15
16

17

18

19

20

21

22
23
24
25
26
27
28
29

Table 2-7. Fairfield County Public and Private Water Suppliers and Capacities

Water Supplier Average Daily Use Maximum Daily Capacity
ml/day (MGD) ml/day (MGD)

Community Systems

Town of Winnsborob 6738 (1.78) 11,735 (3.1)

Town of Ridgewayb 549 (0.145) 3785 (1.0)

Jenkinsville Water Districtb 477 (0.126) 651 (0.172)

Mid-County Water District 276 (0.073) 916 (0.242)
1b

Mid-County Water District 246 (0.065) 378 (0.100)
2 b

Mitford Water District 303 (0.080) 1514 (0.400)

Private Residential Systems

Royal Hills Subdivision 7.6 (0.002) 45 (0.012)

Chappel Mobile Home not available 95 (0.025)
Parkb

Coley's Mobile Home Park'e not available 7.9 (0.03)

Fairview Manor" not available 15.8 (0.06)

Lambright Cares not available not available

Industrial Systems

V.C. Summer" 7.3 (0.0278) 342 (1.296)

a. Fairfield County 1997.
b. SCDHEC 1998.

residential development. The Water and Sewer Authority will make the investment to
install water tanks or larger lines only when the demand requires it (Newberry County
1998).
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1 Water service is available to Richland County through public and private water systems.
2 The major public system is operated exclusively by the city of Columbia which has primary
3 water lines extending into four major planning areas. Water service is provided as far west
4 as Chapin and Lake Murray and north to the town of Blythewood. Water service in the
5 northeast extends very close to the Kershaw County line. Southeast of the city, water lines
6 reach to the McEntire Air National Guard Base and the Hopkins area. Columbia's position
7 has been to delay further water extension into unserved, sparsely populated areas until a
8 sufficient customer base has formed. Outside of Columbia's service area, water supply
9 depends on private wells.

10
11 * Education
12
13 The Central Midlands Region includes 11 school districts and 170 public schools with
14 enrollment totaling more than 107,000 students. There are also 75 private schools and
15 nine colleges and universities (CCEDA 2002). Fairfield County will be the focus of this
16 analysis as it is the school district most directly and fiscally impacted by the relicensing
17 of V.C. Summer.
18
19 The Fairfield County School District operates eight schools serving 3600 students. The
20 high school is located in Winnsboro, as is the middle (grades 6 to 8) school. There is
21 also an intermediate (grades 4 to 6) school, one elementary, and one primary school
22 (grades K to 6) in Winnsboro. There are also two schools providing pre-K through 6h
23 grade in Blair and Ridgeway. The operating budget for the Fairfield County School
24 District in 2002 was $29.5 million of which approximately $11.4 million is derived from
25 V.C. Summer taxes. Per pupil expenditures for the Fairfield County School District are
26 the highest in the Central Midlands at $8062 in 1999. This compares with $5189 to
27 $6117 for Lexington schools, $5989 for Newberry, and $6035 to $6552 for Richland
28 schools and $5556 for South Carolina (CCEDA 2002).
29

30 * Transportation
31
32 The Central Midlands Region has a transportation network of trucking and railroad
33 terminals and interstate highway access to nine regional airports, three international
34 airports, and three international seaports, giving the area access to both domestic and
35 international markets (CCEDA 2002).
36
37 Fairfield County operates a basic public transportation system that operates along
38 established routes but can deviate up to 3.2 km (2 mi) off the route, and does pass
39 close to V.C. Summer along SC 215. The primary means of personal transportation for
40 commuting is private vehicles. Approximately 14 percent of the households in Fairfield
41 County do not have a vehicle (USCB 2000). Road access to V.C. Summer is via
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1
2
3
4
5
6

7
a
9

10
11
12
13
14
15
16
17
18
19
20

21

22

23

24

25

26

27

28

29

30

31
32

SC 311 (Ollie Bradham Boulevard), a two-lane paved road (see Figure 2-3). SC 311
intersects with SC 215 approximately 2.4 km (1.5 ml) east of V.C. Summer. SC 215 has
a north-south orientation and is used by employees traveling from the Richland and
Fairfield Counties areas. Additionally, employees traveling from the Richland and
Lexington Counties areas may use U.S. 176 north to SC 213, which intersects with
SC 215 3.2 to 4.8 km (2 to 3 ml) south of V.C. Summer.

Employees coming from the west and Newberry County area may use several
secondary roads such as SC 773 or SC 202 to intersect with U.S. 176 and head south
to intersect with SC 213. Traffic counts for each of these highways/roads are shown in
Table 2-8 (SCE&G 2002a). Two projects appear on the Long-Range Rural System
Upgrades map In the vicinity of V.C. Summer: improvements to SC 213 between
SC 215 and SC 176 and for the Peak Bypass."

Railroad access to V.C. Summer is provided with a spur from the Norfolk Southern line
along the east side of Broad River that runs through Columbia and Spartanburg. There
is a municipal airport south of Winnsboro and another in Newberry County while

Table 2-8 Traffic Counts for Roads In the Vicinity of V.C. Summer

Route No. Route Location Est. AADr AADT Year
(total of both directions)

U.S. 176 SC 34 to SC 219 900 2000

U.S. 176 SC 219 to Richland County 1450 2000
Line

SC213. Newberry County line to SC 2300 2000
215

SC 213 U.S. 176 to Fairfield County 1750 2000
line

SC 215 Richland County line to SC 213 1500 2000

SC 215 SC 213 to Chester County line 1250 2000

SC 202 Interstate 26 to U.S. 176 1100 2000

SC 202 U.S. 76 to Interstate 26 1850 2000

SC 773 U.S. 76 to U.S. 176 2700 2000
a = annual average daily traffic volume. Source: SCE&G 2002a.
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1
2 Columbia Metropolitan Airport provides the entire region with commercial and freight
3 service.
4
5 2.2.8.3 Offsite Land Use
6
7 Fairfield County
8
9 Fairfield County contains approximately 177,414 ha (438,400 ac). Developed or urban land

10 composes just 2 percent of the county. The largest land use category is forest, accounting for
11 87 percent of the total acreage. This includes public, commercial, and noncommercial forests,
12 as well as farm woodlands. Nonforested land, including all urban or developed land, accounts
13 for the remaining 13 percent. The surface waters of Wateree Lake and Monticello Reservoir,
14 along with the Broad and Catawba Rivers, compose 4 percent of the county (Fairfield County
15 1997). Roughly 3 percent of the forested land in the county is government owned, primarily in
16 the Sumter National Forest, located in the northwestern part of the county. Privately owned
17 forest land in the county is dominated by corporations, individuals, and the forest products
18 industry. Only 6 percent of the forested land is owned by farmers, reflecting the continued
19 decline in farming in Fairfield County since the Depression era (Fairfield County 1997).
20 Table 2-9 provides more information about these land use patterns.
21
22 Most of the growth in Fairfield County has occurred between Winnsboro and Wateree Lake,
23 along the Interstate 77 corridor, and suburbanization is close to Richland County. Elsewhere,
24 development is characteristically sparse and rural, characterizing the county's agricultural past
25 (Fairfield County 1997). The dominant form of residential land use is single-family detached
26 housing and includes a growing number of mobile homes and other manufactured structures.
27 Residential development is found in both isolated and cluster patterns along most county roads
28 (Fairfield County 1997). In the 20 years that V.C. Summer has operated, Fairfield County has
29 experienced minimal population growth: the increase from 1990 to 2000 was only 0.5 percent.
30 The county's economic base continues to be manufacturing, followed by government, industry,
31 and services. Land use trends tend to be evolving simultaneously with the nationwide
32 movement away from agricultural production and toward commerce built on the
33 processing/production of goods and the distribution of services. The Fairfield County
34 Comprehensive Plan was prepared in 1997 and provides policies that promote orderly
35 development while protecting natural resources and prime farmland. The Plan also contains
36 eight policies that promote the location and retention of appropriate industries.
37
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1
2

Table 2-9. Land Use in Fairfield County, 1997

3

4

5
6

7

8

9

10

11

12

13
14

15

16

17

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32

ha (ac) % County

Total Area 177,424 (438,400)

Forested Land (by 155,240 (383,607) 0.87
ownership)

Public

National Forest 4678 (11,560) 0.03

Municipal, County, State 193 (478) 0.001

Private

Forest Industries 52,860 (130,622) 0.30

Farms (farmers) 11,747 (29,027) 0.06

Corporations and 85,761 (211,920) 0.48
Individuals

Nonforested Land 22,184 (54,818) 0.13

Developed (urban) 2974(7350) 0.01

Water 6239 (15,416) 0.04

Other 12,971 (32,052) 0.07

Source: Fairfield County, 1997.

Lexington County

Lexington County contains over 110,000 parcels located In a 1813-km2 (700-mi 2) area
(Lexington County 1999). Farmland represents 21 percent of the land, as the county is a
relatively strong agricultural center. However, Lexington County Is encouraging the growth of
residential areas by promoting the quality of the school systems and the accessibility of
resources. Overall, Lexington County has no specific growth control regulations or ordinances;
however, it does have a blend of zoning styles, unrelated to growth control, that encourages a
quality type of expansion characterized by a reduction in land allocations that are random and
sporadic. According to the Lexington County Land Use Plan (Lexington County 1999), land will
continue to be available for development for a variety of uses for several decades.
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1 Newberry County
2
3 Newberry County has a total land area of 1678 km2 (648 mi2). According to the Comprehensive
4 Plan for Newberry County (Newberry County 1998), the land is characterized by a mixture of
5 rural and urban uses including agricultural, residential, commercial, industrial, public and
6 semiprivate uses and vacant land. The Comprehensive Plan study was limited to the areas
7 around the municipalities, the lake shores of Lake Greenwood and Lake Murray, the U.S. 76
8 corridor between the town of Little Mountain and the city of Newberry, and portions of SC 773,
9 SC 219, SC 34, and SC 121. The unincorporated portions of the county that fall outside the

10 defined study area do not have land use regulations but may eventually need them for future
11 development (Newberry County 1998). Residential development is generally characterized by
12 low- to medium-density, single-family development. There are a number of vacant lots inside
13 and outside of the study area. Most of these are located along the lake shores, where most of
14 the neighborhood subdivisions have occurred (Newberry County 1998). There are very few
15 multifamily units in the unincorporated areas of the county. The option most selected for
16 affordable housing is the manufactured home. The number of manufactured homes has
17 increased dramatically since 1980. Most are located on individual lots and, more recently, in
18 subdivisions (Newberry County 1998). Unlike a municipality where there is dense commercial
19 development in a downtown or some other commercial district, Newberry County's commercial
20 development is much less dense. In most cases, the commercial development is limited to
21 stores located at the intersections of major roads. The remainder of commercial development
22 exists in areas that serve local residents (Newberry County 1998). Agriculture is represented
23 by 200 or more ha (500 ac) scattered throughout the Comprehensive Plan study area, an area
24 comprised mostly of incorporated and developed portions of the county. Generally, there is
25 ample land available for future development in the county; however, the exact locations of
26 growth will be guided by two major constraints: natural features and infrastructure. The study
27 area is crisscrossed with streams and rivers, so there will be areas where topography and flood
28 plain characteristics will constrain development.
29
30 Richland County
31
32 Richland County occupies roughly 1937 km2 (748 mi2 ) of land area. Approximately 38 percent
33 of the unincorporated portion of the county is developed, while the remaining 62 percent of the
34 unincorporated land in the county is undeveloped. The unincorporated portions of the county
35 were divided into four separate planning areas and two subareas to facilitate planning
36 (Richland County 1999). A recently prepared comprehensive plan (Richland County 1999)
37 noted that zoning controls were not established in Richland County until September 7, 1977.
38 The absence of zoning controls and restrictions produced an environment where existing
39 development patterns have been a mixture of many types of residential, commercial, and
40 industrial uses. The plan noted further that rural open spaces and prime farmlands are being
41 converted to residential and other suburban uses. The plan concluded that, in order to protect
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1 significant agricultural lands, natural areas, and open space corridors, Richland County will
2 ultimately have to develop specific zoning and growth management tools for directing future
3 development to sustainable areas. As yet, growth control measures have not been developed
4 or adopted.
5
6 2.2.8.4 Visual Aesthetics and Noise
7
8 V.C. Summer is situated in an undulating wooded area that is primarily rural in character.
9 Residential low-density development typifies this part of Fairfield County. V.C. Summer is

10 visible from certain vantage points along the shore of Monticello Reservoir and SC 215.
11 Several transmission lines can be seen when crossing roads in the area. Noise is generally not
12 an issue because the actual facilities are within an exclusion and buffer zone and front the
13 reservoir.
14
15 2.2.8.5 Demography
16
17 Population was estimated from V.C. Summer out to 80 km (50 mi) in 16-km (1O-mi) concentric
18 rings. In accordance with NRC Guidance, SCE&G used the most recent decennial U.S.
19 Census Bureau census data (USCB 2000) and geographic Information system software
20 (ArcView®) to determine demographic characteristics in the V.C. Summer vicinity. Table 2-10
21 shows population growth rates and projections In the Central Midlands Region from 1980 to
22 2040.
23
24 * Resident Population Within 80 km (50 ml)
25
26 All or parts of 21 South Carolina counties and the city of Columbia (State capital), are
27 located within 80 km (50 mi) of V.C. Summer. A small portion of one North Carolina
28 county (Union) also lies within the 80-km (50-mi) radius. In 2000, an estimated 1.03
29 million people live within 80 km (50 ml) of V.C. Summer, which equates to a population
30 density of 131 persons per square mile. Table 2-11 presents the population distribution
31 within 80 km (50 ml) of V.C. Summer In 10-year increments between 1990 and 2010.
32
33 Applying the GEIS proximity measures, V.C. Summer is classified as Category 3 (having
34 one or more cities with 100,000 or more persons and less than 73 persons/km2 (19o
35 persons/mF] within 80 km [50 mi]). According to the GEIS sparseness and proximity
36 matrix, V.C. Summer ranks of sparseness Category 3 and proximity Category 3 result in
37 the conclusion that V.C. Summer is located in a medium population area.
38
39
40
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1
2

3

4

5

6

7

8

9

10

11

12
13
14
15
16

Table 2-10. Population Growth in the Central Midlands Region of South Carolina 1980 to 2040

Fairfield County Lexington Rlchland County Newberry County
County

Numbe Percen Numbe Percen Numbe Percent
r t r t r

Year Numbe Percen
r t

1980 20,700a 0.4

1990 22,295a 0.8

2000 23,454a 0.5

2010 24,200 0.5

2020 2 5,3 0 0b 0.5

2030 2 6,4 7 4b 0.5

2040 2 7 ,5 6 5b 0.4

a. USCB 2000. b. CMCOG 1999.

140,353 5.8

167,611 1.9

a216,014 2.9

244,600 1.7

280,400 1.5

b321,473 1.5

359,133 1.2

269,735a

285,720

320,677

b329,000

350,100
b

377,575
b

P1O,258

1.5

5.9

1.2

0.7

0.6

0.6

0.6

31,242a

33,172a

36,108a

36,400b

38,100b

40,304b

42 091 b

0.7

0.6

0.9

0.5

0.5

0.6

0.4
-

17

18
19

20
21

22
23
24

25
26

Table 2-1 1.

0 to 16 km
(O to 10

ml)

Total 9720
1990

Total 10,574
2000

Total 11,247
2010
(est.)
Source: CMCOG 2003b

Resident Population Within 80 km (50 mi) of V.C. Summer

I6 to 32 km 32 to 48 km 48 to 64 km 64 to 80 km
(10 to 20 (20 to 30 (30 to 40 (40 to 50

ml) ml) ml) ml)

101,479 353,400 160,349 268,826

127,716 397,546 189,377 307,117

151,154 437,851 215,455 340,649

-

Total

893,774

1,032,33
0

1,156,35
6
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1 The largest population centers within the 16-km (10-mi) area are the communities of
2 Jenkinsville (948 people in 2000) in Fairfield County and Peak in Newberry County.
3 These areas have not experienced growth relative to other areas that lie outside the
4 16-km (10-mi) ring, but some new residential development has occurred along SC 215
5 on the shore of Monticello Reservoir. In fact, the Monticello-Salem area of Fairfield
6 County, where V.C. Summer is located, lost about 10 percent of Its population
7 (approximately 240 people) between 1970 and 1990, and currently has a population of
8 about 2200. Fairfield County had a lower population in 2000 (23,454) than It did at the
9 turn of the 20th Century in 1900 (29,425), and it has experienced the slowest growth

10 compared to the three other counties (USCB 2000).
11
12 Winnsboro is 24 km (15 mi) west of V.C. Summer and has a population of 16,000. The
13 Fairfield County Comprehensive Plan projects that most of the housing and population
14 growth will occur in and around Winnsboro and Ridgeway. These areas of Fairfield
15 County increased in population by nearly 10 percent or about 1700 people between
16 1980 and 1990 (Fairfield County 1997). The area between Winnsboro, the Broad River,
17 and U.S. 321 is projected to grow up to 8 percent between 2000 and 2010
18 (CMCOG 2002).
19
20 Areas 32 to 48 km (20 to 30 ml) from V.C. Summer include eastern Newberry County,
21 northern Lexington County, including the rapidly growing Irmo area, and Columbia, the
22 State capitol in Richland County. These are the most rapidly growing areas within the
23 80-km (48-mi) radius of V.C. Summer where population gains of the 1990s are
24 projected to continue at similar rates during the next 10 years (CMCOG 2002). There
25 were 163 residential building permits issued in 2001 in Newberry County, in contrast to
26 1724 In Lexington County, and 2550 in Richland County. By comparison, just
27 78 residential building permits were issued in Fairfield County (CMCOG 2002). The
28 Columbia metropolitan statistical area (Lexington and Richland Counties) grew by
29 8.4 percent during the 1990s, and is projected to grow by 10.7 percent between 2000
30 and 2010 (CCEDA 2002).
31
32 Population and growth rates 64 to 60 km (38 to 48 mi) away from V.C. Summer tend to
33 diminish with distance. This is particularly true to the north and east.
34
35 Table 2-12 lists the age distribution of Fairfield County reported by the 2000 census and
36 compares it to South Carolina's population for the same year. Fairfield County is
37 essentially consistent with South Carolina for each age bracket.
38
39
40
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1 Table 2-12. Age Distribution of Population in Fairfield County
2

3

4

5

6

7

8

9

10

11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Fairfield County South Carolina

Age Group Number Percentage Number Percentage

Under 4 1580 6.7 264,679 6.6

5 to 17 4548 19.4 744,962 18.5

18 to 44 8539 36.4 1,593,806 39.6

45 to 64 5693 24.3 923,232 23.2

65 and over 3094 13.2 485,333 12.1

Total 23,454 100.00 4,012,012 100.00
Source: CMCOG 2003b

* Transient Population

The area within the first 16 km (10 mi) of V.C. Summer is characterized as rural,
wooded, and low-density residential. There is no concentration of industrial or
commercial facilities or uses within this area, and none are anticipated based upon the
land uses denoted in the Comprehensive Plans for Fairfield and Newberry Counties.
Transient employment is most likely to be out of this zone rather than into it, with the
exception of V.C. Summer.

Monticello Reservoir and the private wooded lands that predominate are within the
16-km (10-mi) area. A small part of the Sumter National Forest is also within this area.
The reservoir offers recreational opportunities, including camping and fishing, and day-
time activities such as picnic tables, ball fields, and a playground. There are five public
boat ramps, and boating is limited to nongasoline powered craft. Deer hunting is very
popular in this area of Fairfield County. Private lands are leased specifically for this
purpose by various sports clubs because the county is among the most-densely
forested in South Carolinaa)

Peak daily and annual transient population numbers are not available for these lake and
hunting activities. The Rock Around the Clock Festival is held in late September in
Winnsboro to celebrate the nation's oldest continually running municipal clock and
attracts between 5000 and 12,000 people. The Pig in the Ridge Barbeque is held in

(a) Personal communication between Daniel Pava, Los Alamos National Laboratory, Los Alamos,
New Mexico, and Mark Talbert, Clemson Agricultural Extension Service, Winnsboro, South Carolina.
December 10, 2001.
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I Ridgeway in November and attracts several thousand. V.C. Summer refuels on an
2 18-month cycle and the worker population increases substantially during these 30- to
3 40-day outages. An average of 665 additional workers have been brought in during the
4 past three refueling outages.
5
6 * Migrant Labor
7
8 Migrant farm workers are individuals whose employment requires travel to tend or
9 harvest agricultural crops. Migrant workers are typically members of minority or low-

10 income populations. Because migrant workers travel and can temporarily spend a
11 significant amount of time in an area without being actual residents, they may be
12 unavailable for census takers to count. If this occurs, migrant workers would be under-
13 represented in U.S. Census Bureau minority and low-income population counts. There
14 is a growing Hispanic presence in the Central Midlands living near work opportunities
15 such as the poultry processing plants in Newberry and Columbia Farms in Lexington
16 County.(') While Hispanics are increasingly represented in Fairfield County, there has
17 been an exceptional Increase in Newberry County as indicated by the 2000 census that
18 shows 4.2 percent of the population as Hispanic, which is a nine-fold increase since
19 1990 (United Way of the Central Midlands 2002).
20
21 In 1997, Fairfield County had 172 individual farms averaging 108 ha (271 ac) and 51
22 full-time farms. Hay and turkeys are the major products, and the county ranks 38" of 46
23 in agricultural cash receipts-about $13.5 million in 2001. Timber harvesting Is big in
24 Fairfield County where the 1999 delivered value of timber was $32.2 million, placing the
25 county third out of 46 in the state (South Carolina Agricultural Statistics Service 2002
26 and USDA 1997). The Clemson Agricultural Extension Service estimates that tree
27 harvesting has Increased considerably during the past 20 years while the labor to
28 accomplish this has decreased considerably. Approximately 200 people, mostly local
29 African Americans, are employed seasonally, and crews of migrant workers from Mexico
30 plant trees and spray them. There are no migrant worker camps within Fairfield
31 County.°b
32
33 Given the expected small number of migrant workers, and the fact that they are not
34 concentrated in Fairfield County, the staff concludes that migrant workers would not

(a) Personal communication between Daniel Pava, Los Alamos National Laboratory, Los Alamos,
New Mexico, and Cary Smith, United Way of the Central Midlands, Columbia, South Carolina.

(b) Personal communication between Daniel Pava, Los Alamos National Laboratory, Los Alamos,
New Mexico, and Mark Talbert, Clemson Agncultural Extension Service, Winnsboro, South Carolina.
December 10, 2001.
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1 materially change the population characteristics of any particular census tract within the
2 county.
3
4 2.2.8.6 Economy and Taxes
5
6 The communities potentially impacted socioeconomically by relicensing V.C. Summer are
7 located in the four Central Midlands counties: Fairfield, Lexington, Newberry, and Richland.
8 Fairfield County would experience the largest impacts of relicensing because the station is
9 located there, and because economic conditions including the county's tax base are much more

10 affected by V.C. Summer than are the other three counties. Table 2-13 summarizes and
11 compares the unemployment, family poverty level, and median household income for each of
12 the four counties and compares these figures with the State of South Carolina.
13
14 Fairfield County has the highest unemployment and poverty rates and the lowest median
15 household income when compared to the three other counties and South Carolina. There are
16 61 percent more families in poverty in Fairfield County than in the state, and the contrast is
17 higher when compared to the three other counties and particularly Lexington and Richland
18 where family poverty is below the state levels. Both Newberry and Fairfield Counties also have
19 a median household income that is lower than the state; however,.the median household
20 income in Fairfield County is projected to rise 24 percent over the next 10 years. Fairfield
21 County unemployment has lowered over time: it was close to 10 percent in 1997. The staff
22 concludes that Fairfield County economic trends should be more closely analyzed regarding the
23 relicensing of V.C. Summer because of these factors.
24
25
26 Table 2-13. Unemployment, Poverty Level, and Median Household Income Comparison
27

28

29

30

31

32

33

34

35

Percent Unemployed Percent Families Median Household
In Civilian Labor Below Poverty Income In Dollars

Force Level

Fairfield 6.9 17.2 30,376

Lexington 2.6 6.4 44,659

Newberry 4.7 13.6 32,867

Richland 4.3 10.1 39,961

South Carolina 5.9 10.7 37,082

Source: USCB 2000; Fairfield County Chamber of Commerce 2002
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1 The Central Midlands Region, composed of Richland, Lexington, Newberry, and Fairfield
2 Counties, is a varied mixture of rural and metropolitan areas with a total population of almost
3 600,000 (596,253) and an average annual growth rate of 1.7 percent (USCB 1991, 2000).
4 Newberry and Fairfield Counties are rural. Richland and Lexington Counties encompass the
5 metropolitan area of Columbia, the State capital, and comprise 90 percent of the Central
6 Midland Region's population. From 1990 to 2000, South Carolina's average annual population
7 growth rate was 1.5 percent, while Richland, Lexington, Newberry, and Fairfield Counties
8 increased by 1.2, 2.9, 0.9, and 0.5 percent, respectively (USCB 1991, 2000). Between 2000
9 and 2040, Richland, Newberry, Lexington, and Fairfield Counties are projected to grow at

10 average annual rates of 0.6,0.4, 1.7, and 0.4 percent, respectively (USCB 2000, TtNUS 2002).
11 In 2000, South Carolina reported a population of approximately 4.0 million people (USCB 2000).
12 By the year 2040, South Carolina is projected to have 5.6 million people, growing at an average
13 annual rate of 1.0 percent (USCB 2000, TtNUS 2002).
14
15 Fairfield and Newberry Counties were settled by Scotch-Irish, English, and German immigrants
16 in the mid-i 8th century. In the 19th century, large-scale cotton farming replaced small farms,
17 and the introduction of the railroad made this a leading area for the cotton market. In recent
18 years, emphasis has been on the manufacturing, trade, and government sectors. More
19 specifically, manufacturing is the number one sector for Fairfield and Newberry Counties
20 (34.2 percent and 41.3 percent, respectively). Trade (28 percent) and government services
21 (29.7 percent) are the largest sectors for Lexington and Richland Counties (CCEDA 1998).
22 Although agriculture played a more significant role in the past, it is no longer a dominant force
23 in the regional economy.
24
25 Columbia, the State capital, is located In Richland County. Nineteen Fortune 500 companies
26 and 41 company headquarters can be found in Columbia. Columbia's top employers in the
27 public sector Include Federal, State, and local government, Fort Jackson, and the University of
28 South Carolina. Top employers in the private sector Include SCE&G, Richland Memorial
29 Hospital, Blue Cross and Blue Shield of South Carolina, Computer Sciences Corporation
30 (formerly Policy Management Systems), and Bell South (Realty World America 2002). The
31 major private employers in Fairfield County include V.C. Summer, Uniroyal Goodrich, Standard
32 Products, Isola USA, Fuji Copan, Plastech Engineered Products, Salant, Wal-Mart, Lang
33 Mekra, and G~idi USA. These 11 companies employed approximately 2835 people in 2002.
34 Mack Truck, which employed 1300 workers during peak operations in the late 1990s, recently
35 shut down its Fairfield County operations (CCEDA 2002). Government employs about 1030,
36 and 250 work at the hospital. Since nearly 11,000 residents in Fairfield County are in the
37 civilian labor force, and employees commute to these major employers from outside the county,
38 it can be surmised that most county residents work in other pursuits and smaller businesses.
39 For example, nearly 1200 list retail trade as a household occupation in the 2000 census.
40 Private wage and salary workers compose about 78 percent of the labor pool, government
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1 accounts for about 18 percent, and those who are self-employed another 5 percent. This is
2 nearly consistent with the state as a whole, where 78 percent are private wage and salary
3 workers, 16 percent government workers, and 6 percent are self-employed (USCB 2000).
4 Table 2-14 lists the major employers in Fairfield County.
5
6 Most of the retail and service establishments in Fairfield County are located in the incorporated
7 areas of Winnsboro and Ridgeway where the population is sufficiently concentrated to support
8 business activities. Most of the industrial plants are located in or near Winnsboro, and newer
9

10
11 Table 2-14. Major Employers in Fairfield County, South Carolina
12

13

14

15

16
17

18

19

20

21

22

23

24
25

26

27

28

29

30

31
32

Employer Product

Fairfield County Schools government

V.C. Summer power plant

Ben Amold-Sunbelt Beverage bottler
Co.

Uniroyal Goodrich Tire Co. tire cords

Standard Products Co. automotive trn

Fairfield Memorial Hospital medical services

Isola USA printed circuit boards

Fairfield County government

Fuji Copian Corp. typewriter cassettes

Plastech Engineered Products molded automotive
Co. plastics

Salant Corporation textiles and clothing

Wal-Mart retail

Lang Mekra truck mirrors

Town of Winnsboro government

Gividi USA fiberglass computer parts

Source: CCEDA 2002, Fairfield County Chamber of Commerce 2002

Number of Employees

700

625

372

317

302

250

238

235

209

200

200

170

138

96

64
-
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I development occurs at the Walter Brown Industrial Park near Interstate 77 (Fairfield County
2 1997). While the trend is toward diversification in the manufacturing base, major employment
3 in Fairfield County continues to be in the government, services, and retail sectors. An example
4 of this is the October 2002 announcement that Infinity Health Foods will move into a previously
5 occupied manufacturing facility on SC 321 and will employ up to 100 people over the next five
6 years (CCEDA 2002). V.C. Summer has been and will continue to be a major employer located
7 in Fairfield County, provided that it is relicensed and continues operations.
8
9 V.C. Summer pays annual property taxes to Fairfield County. These taxes fund Fairfield

10 County operations; including the Fairfield County Public Schools. The county's operating
11 budget includes the coroner, assessor, auditor, sheriff, detention center, road maintenance,
12 solid waste, emergency management, social services, veterans affairs, and recreation facilities.
13 For the years 1995 to 2000, V.C. Summer property taxes provided between about 41 percent
14 and 50 percent of Fairfield County's total property tax revenue and approximately the same
15 percentage of Fairfield County's total operating budget. The trend has been downward during
16 this time. Residential property taxes have increased modestly during this time as well. Other
17 sources of revenue include various fees and fines, State aid, inventory taxes, and motor carrier
18 taxes (Johnson 2002).
19
20 Schools in South Carolina are funded primarily with the property tax. The Fairfield County
21 School District derived $11.4 million from taxes paid by V.C. Summer in 2002. This equates to
22 almost 40 percent of the district's $29.5 million budget. Table 2-15 compares V.C. Summer's
23 tax payments to Fairfield County tax revenue and operating budgets.
24
25 The South Carolina Legislature Is studying the issue of electric power industry deregulation.
26 The effects of deregulation are not yet fully known but could affect tax payments by utilities to
27 the counties. Any changes to V.C. Summer tax rates due to deregulation would, however, be
28 independent of license renewal.
29
30 2.2.9 Historic and Archaeological Resources
31
32 This section discusses the cultural background and the known and potential historic and
33 archaeological resources at V.C. Summer and the immediate surrounding area.
34
35 2.2.9.1 Cultural Background
36
37 The area around V.C. Summer is rich in prehistoric and historic Native American and historic
38 Euro-American resources. Recent literature provided adequate background Information for the
39 area. Consequently, only a brief summary Is provided here. Prehistoric period overviews for
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1 Table 2-15. Fairfield County Property Tax Revenues, Property Taxes Paid by V.C. Summer,
2 and Fairfield County Operating Budget 1995 to 2000
3

4

5

6

7

8

9

10

11
12

Year Total Fairfield County Property Tax Percent of Operating Budget
Property Tax Paid by V.C. Total for Fairfield

Revenues' (excluding Summer Property County"
debt) Taxes (excluding debt)

1995 23,338,821 11,671,000 50 23,096,221

1996 24,472,690 12,324,000 50 24,387,997

1997 25,256,855 12,629,000 50 25,234,991

1998 26,730,639 12,943,000 48 26,795,321

1999 27,772,061 12,529,000 45 27,508,743

2000 29,604,792 12,272,000 41 29,540,322

a. SCE&G 2002a.

13 South Carolina are provided by U.S. National Park Service (2003) and South Carolina Indians
14 (2002). Historic period overviews for South Carolina are provided by Edgar (1998) and
15 Milling (1969).
16
17 Prehistoric Period
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

The prehistoric Native American occupation of the region around V.C. Summer includes four
general periods: Paleoindian period (about 10,000 to 8000 BC), the Archaic period (about 8000
to 1000 BC), the Woodland period (about 1000 BC to 900 AD), and the Mississippian and late
prehistoric period (about 900 to 1500 AD). This late prehistoric period is a transitional period in
which initial contacts were made with Europeans and cultural changes associated with
subsequent European settlement of the area took place.

The prehistoric periods were marked by initial reliance on big game hunting for subsistence,
followed by increased use of smaller game animals and plant foods in the Archaic period.
Major environmental changes in the Archaic period led to an increasingly more sedentary
lifestyle, primarily in riverine settings. Late in the Archaic period, more sedentary villages and
an increased reliance on cultivated crops became the norm. The Woodland and Mississippian
periods were characterized by larger base camps in the river valleys, with subsistence based on
agriculture, hunting and gathering, and intergroup trade. The late prehistoric period is primarily
identified by the introduction of European trade goods.
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1 Native American Historic Period
2
3 At least 29 distinct groups of Indians lived in South Carolina, each having a separate dialect,
4 many of these dialects being distinct languages. The common language families were
5 Algonquian, Iroquoian, Muskogean, Siouan, and Yuchi. The Eno and Shakori Indians, now
6 extinct tribes, lived in the area of present-day Fairfield County. The Catawba, Pee Dee,
7 Chicora, Edisto, Santee, and Chicora-Waccamaw tribes are all still present in South Carolina as
8 are many descendants of the Cherokee. By 1750, the smaller Indian tribes throughout
9 South Carolina disappeared, probably merging with larger groups, such as the Catawba and

10 Cherokee of South Carolina or the Creeks of Georgia. In 1830, the Indian Removal Act was
11 passed by the United States government. In 1838, the Cherokee Indians were forced to leave
12 their eastern homeland and travel to Indian Territory in Oklahoma. In 1993, the Catawba Tribe
13 received its Federal recognition status. Today, the Catawba Tribe is the only Federally
14 recognized tribe in the State of South Carolina and numbers 1200 individuals living in the
15 vicinity of Rock Hill, South Carolina.
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Euro-American Historic Period

South Carolina is one of the 13 original colonies. The Spanish and French explorers arrived in
the area in the 16" century and found the land Inhabited by many small tribes of Native
Americans, the largest were the Cherokees and the Catawbas. The first European settlements
failed. In 1670, an English settlement was established on the coast near present-day
Charleston. The colony was divided In 1710 into South Carolina and North Carolina. Settlers
from the British Isles, France, and other parts of Europe built plantations throughout the coastal
low country. African slaves were brought into the colony in large numbers to provide labor for
the plantations, and by 1720 they formed the majority of the population. The port city of
Charleston became an important center of commerce and culture. The Interior was slowly
settled by small farmers and traders, who pushed the dwindling tribes to the west.

South Carolina was one of the richest colonies in America by the time of the American
Revolution. More Revolutionary War battles were fought in South Carolina than any other
state. South Carolina ratified the United States Constitution on May 23, 1788, becoming the
eighth state to enter the Union.

Early settlement of Fairfield County in the mid 1700s brought cotton to the county, and it
remained the main crop until depletion of the soil and the Industry was brought to a halt in the
1920s. Granite deposits in the county led to the early development of quarrying. In December
1832, Winnsboro was Incorporated as a town.
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1 2.2.9.2 Historic and Archaeological Resources at V.C. Summer
2
3 Historic and archaeological site file searches were conducted at the South Carolina Master File
4 in the South Carolina Department of Archives and History to identify cultural resources that
5 might be present at V.C. Summer. In addition, record searches were conducted for nearby
6 locations to gain perspective on the types of historic resources that may be present in the
7 previously undeveloped and unsurveyed portions of V.C. Summer.
8
9 The Final Environmental Statement (AEC 1973) for the construction of V.C. Summer listed

10 three historic sites in the vicinity. At that time, it was determined that none of the sites were
11 endangered by V.C. Summer. Additionally, four archaeological sites were discovered within
12 or near the boundary of the site and a recommendation was made by
13 Dr. Robert L. Stephenson, State Archaeologist, that the area be surveyed and that two of the
14 known sites be excavated (AEC 1973).
15
16 In 1972, SCE&G funded an archaeological survey that was conducted by a team from the
17 University of South Carolina Institute of Archaeology and Anthropology. The archaeological
18 survey was conducted to assess the nature and distribution of the sites present and to assess
19 the effect of the Parr Hydroelectric Project on historic and archaeological resources. The Parr
20 Hydroelectric Project included (1) elevation of the Parr Reservoir Dam, raising the level of the
21 Parr Reservoir, (2) construction of a series of dams on Frees Creek to create the upper
22 reservoir for a new pumped-storage facility and supply cooling water for V.C. Summer, and
23 (3) construction of the FPSF and V.C. Summer.
24
25 The Institute of Archaeology and Anthropology team identified 27 additional sites and
26 performed the excavation of two others. Approximately five sites were covered by water when
27 Monticello Reservoir was filled in 1978 and are now inaccessible; the remaining sites lie along
28 the banks of Monticello and Parr Reservoirs. Periods represented included the Early Archaic,
29 Middle Archaic, Woodland, Mississippian, and Early Historic (SCE&G 2002a).
30
31 Since the publication of the 1973 Final Environmental Statement, 41 sites have been added to
32 the National Register of Historic Places (NRHP) for Fairfield County. Ten of these sites fall
33 within a 9.6-km (6-mi) radius of V.C. Summer. Twenty-eight sites have been added to the
34 NRHP for Newberry County. Four of these sites fall within a 9.6-km (6-mi) radius of
35 V.C. Summer. No sites listed on the National Register of Historic Places fall within a 1.6-km
36 (1-mi) radius of V.C. Summer.
37
38 There are two other historic sites within a 9.6-km (6-mi) radius of V.C. Summer that are not
39 listed on the National Register of Historic Places but are protected by SCE&G. One is the
40 Mayo family cemetery, which is in a wooded area approximately 4.0 km (2.5 mi) south of
41 V.C. Summer on land that is owned by SCE&G but is not part of V.C. Summer property. This
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1 small family plot contains headstones dating back to 1895. The other historic site,
2 approximately 2.4 km (1.5 mi) southwest of V.C. Summer, is a large monument erected in 1943
3 by the Daughters of the American Revolution marking the grave of General John Pearson, a
4 Fairfield County native who served with distinction in the Revolutionary War. This monument is
5 in a wooded area on land that is not part of V.C. Summer property, but is maintained as a buffer
6 zone around the site. SCE&G's Forestry Operations group is familiar with these sites, which
7 are marked on their timber inventory and land cover maps, and takes appropriate measures to
8 protect them when conducting forest management activities In the vicinity of either historic site
9 (SCE&G 2002a).

10
11 2.2.10 Related Federal Project Activities and Consultations
12
13 The staff reviewed the possibility that activities of other Federal agencies might impact the
14 renewal of the operating license for V.C. Summer. Any such activities could result in
15 cumulative environmental impacts and the possible need for the Federal agency to become a
16 cooperating agency for preparation of this supplemental environmental impact statement
17 (SEIS).
18
19 The Federal Power Commission (which became FERC) issued a license (Project Number 1894)
20 to SCE&G on June 30, 1974, for the Parr Hydroelectric Project, which consisted of a set of
21 related actions (elevation of Parr Shoals Dam, enlargement of Parr Reservoir, construction of
22 FPSF, impoundment of Frees Creek for Monticello Reservoir). The Federal Power Commission
23 prepared an environmental Impact statement for this major Federal license that evaluated
24 potential environmental impacts of this action, including the inundation of 3784 ha (9350 ac) of
25 land (eliminating farmland, timber, wildlife habitat, and 25 homes) and enhanced recreational
26 opportunities provided by the public recreational facilities at the expanded Parr Reservoir and
27 new Monticello Reservoir. The Federal Power Commission concluded that the loss of 3784 ha
28 (9350 ac) of farmland and wildlife habitat was significant (Federal Power Commission 1974),
29 but that, with prudent evaluation and selection of construction methods and project operation,
30 no serious cumulative adverse environmental Impacts were foreseen. FPSF began commercial
31 operation in 1978, four years before V.C. Summer. The FERC license for the Parr
32 Hydroelectric Project, including FPSF, expires on June 30, 2020. Under current rules, SCE&G
33 will have to file a notice of intent with FERC by the year 2015 declaring whether or not it intends
34 to seek a new license for the hydroelectric project. At least two years before the current FERC
35 license expires (i.e., prior to June 30, 2018), SCE&G will have to file an application for a new
36 license.
37
38 Federal activities within the 80-km (50-mi) radius of V.C. Summer include the Sumter National
39 Forest managed by the U.S. Department of Agriculture, the Congaree Swamp National
40 Monument managed by the U.S. Department of Interior, and the Army's 20,800-ha (52,000-ac)
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1 Fort Jackson southeast of Columbia. The 8800-ha (22,000-ac) Congaree Swamp hosted
2 nearly 110,000 visitors in FY2001. Fort Jackson employs 3900 civilians and is the largest and
3 most active Initial Entry Training Center in the United States Army, training 19,000 each year.
4 Fort Jackson has added several new schools and training institutions, including the Soldier
5 Support Institute, the Chaplains Center and School, and the U.S. Department of Defense
6 Polygraph Institute. Shaw Air Force Base is located in Sumter, South Carolina, outside of the
7 Central Midlands Region but also within the 80-km (50-mi) area.
8
9 The staff determined that there were no Federal projects or activities in the vicinity of

10 V.C. Summer that would result in cumulative impacts or would make it desirable for another
11 Federal agency to become a cooperating agency for preparing this SEIS.
12
13 The NRC is required under Section 102(c) of the National Environmental Policy Act of 1969
14 (NEPA 1969) to consult with and obtain the comments of any Federal agency that has
15 jurisdiction by law or special expertise with respect to any environmental impact involved in the
16 subject matter of the SEIS. NRC is consulting with the U.S. Fish and Wildlife Service and the
17 South Carolina State Historic Preservation Office. Consultation correspondence is included in
18 Appendix E.
19

20 2.3 References
21
22 10 CFR Part 20. Code of Federal Regulations, Title 10, Energy, Part 20, "Standards for
23 Protection Against Radiation."
24
25 10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing
26 of Production and Utilization Facilities."
27
28 10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for
29 Renewal of Operating Licenses for Nuclear Power Plants."
30
31 10 CFR Part 61. Code of Federal Regulations, Title 10, Energy, Part 61, "Licensing
32 Requirements for Land Disposal of Radioactive Waste."
33
34 10 CFR Part 71. Code of Federal Regulations, Title 10, Energy, Part 71, "Packaging and
35 Transportation of Radioactive Material."
36
37 40 CFR Part 81. Code of Federal Regulations, Title 40, Protection of Environment, Part 81,
38 "Designation of Areas for Air Quality Planning Purposes."
39
40 40 CFR Part 190. Code of Federal Regulations, Title 40, Protection of Environment, Part 190,
41 "Environmental Radiation Protection Standards for Nuclear Power Operations."
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1 3.0 Environmental Impacts of Refurbishment
2
3
4 Environmental issues associated with refurbishment activities are discussed in the Generic
5 Environmental Impact Statement for Ucense Renewal of Nuclear Plants (GEIS), NUREG-1 437,
6 Volumes 1 and 2 (NRC 1996; 1999).(a) The GEIS Includes a determination of whether the
7 analysis of the environmental issues could be applied to all plants and whether additional
8 mitigation measures would be warranted. Issues are then assigned a Category 1 or a
9 Category 2 designation. As set forth in the GEIS, Category 1 issues are those that meet all of

10 the following criteria:
11
12 (1) The environmental impacts associated with the issue have been determined to apply either
13 to all plants or, for some issues, to plants having a specific type of cooling system or other
14 specified plant or site characteristics.
15
16 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
17 impacts (except for collective offsite radiological impacts from the fuel cycle and from high-
18 level waste and spent fuel disposal).
19
20 (3) Mitigation of adverse impacts associated with the issue has been considered in the analysis,
21 and it has been determined that additional plant-specific mitigation measures are not likely
22 to be sufficiently beneficial to warrant Implementation.
23
24 For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
25 required In this supplemental environmental impact statement unless new and significant
26 information is Identified.
27
28 Category 2 issues are those that do not meet one or more of the criteria for Category 1 and,
29 therefore, additional plant-specific review of these issues Is required.
30
31 License renewal actions may require refurbishment activities for the extended plant life. These
32 actions may have an impact on the environment that requires evaluation, depending on the type
33 of action and the plant-specific design. Environmental issues associated with refurbishment
34 that were determined to be Category 1 issues are listed In Table 3-1.
35

(a) The GEIS was originally Issued in 1996. Addendum to the GEIS was Issued in 1999. Hereafter, all references
to the GEISO Include the GEIS and Its Addendum 1.
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1
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32
33
34
35

Table 3-1. Category 1 Issues for Refurbishment Evaluation

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Sections

SURFACE-WATER QUAuTY, HYDROLOGY, AND USE (FOR ALL PLANTS)

Impacts of refurbishment on surface-water quality 3.4.1

Impacts of refurbishment on surface-water use 3.4.1

AQUA-nC ECOLOGY (FOR AL. PLANTS)

Refurbishment 3.5

GROUNDWATER USE AND QUAUTY

Impacts of refurbishment on groundwater use and quality 3.4.2

LAND USE

Onsite land use 3.2

HUMAN HEALTH
Radiation exposures to the public during refurbishment 3.8.1
Occupational radiation exposures during refurbishment 3.8.2

SOCIOECONOMICS

Public services: public safety, social services, and tourism and recreation 3.7A; 3.7.4.3; 3.7A.4;
3.7.4.6

Aesthetic impacts (refurbishment) 3.7.8

Environmental issues related to refurbishment considered in the GEIS for which these
conclusions could not be reached for all plants, or for specific classes of plants, are Category 2
issues. These issues are listed in Table 3-2.

Category 1 and Category 2 issues related to refurbishment that are not applicable to the
Virgil C. Summer Nuclear Station (V.C. Summer) because they are related to plant design
features or site characteristics not found at V.C. Summer are listed in Appendix F.

The potential environmental effects of refurbishment actions would be identified, and the
analysis would be summarized within this section, if such actions were planned. South Carolina
Electric and Gas (SCE&G) indicated that it performed its integrated plant assessment, the
evaluation of structures and components pursuant to 10 CFR 54.21, to identify activities that
are necessary to continue operation of V.C. Summer during the requested 20-year period of
extended operation. In its Environmental Report (ER), SCE&G stated that it completed major
modifications (e.g., steam generator replacement) that were necessary for the operation of
V.C. Summer during its initial licensing term (SCE&G 2002).

Draft NUREG-1 437, Supplement 15 32 July 2003



Environmental Impacts of Refurbishment

I
2

3
4

5
6
7
8
9

10
11

12
13
14
15
16
17
18
19

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34

Table 3-2. Category 2 Issues for Refurbishment Evaluation

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B- GElS Sections 1c)(3)(ii

Subparagraph
TERRESTRIAL RESOURCES

Refurbishment impacts 3.6 E

THREATENED OR ENDANGERED SPECIES (FOR ALL PLANTS)

Threatened or endangered species 3.9 E

AIR QUALITY

Air quality during refurbishment (nonattainment and 3.3 F
maintenance areas)

SOCIOECONOMICS

Housing Impacts 3.7.2 1
Public services: public utilities 3.7.4.5 1
Public services: education (refurbishment) 3.7.4.1 1
Offsite land use (refurbishment) 3.7.5

Public services, transportation 3.7.4.2 J

Historic and archaeological resources 3.7.7 K

ENVIRONMENTAL JuSTicE
Environmental justice Not Not

addressed(' addressed("
(a) Guidance related to environmental justice was not In place at the time the GEIS and the associated revision

to 10 CFR Part 51 were prepared. If an applicant plans to undertake refurbishment activities for license
renewal, environmental justice must be addressed in the applicant's ER and the stalfs environmental Impact
statement.

SCE&G stated that, as a result of Its Integrated plant assessment, it has not dentified the need
to undertake major refurbishment or replacement activities for important structures, systems, or
components during the license renewal period. Routine maintenance and inspection activities
are within the bounds of normal plant component replacement and Inspections; therefore,
SCE&G Is not expected to affect the environment outside the bounds of plant operations as
evaluated In the final environmental statement (AEC 1973).

In addition, the SCE&G evaluation of structures and components as required by 10 CFR 54.21
did not identify any major plant refurbishment activities or modifications necessary to support
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I the continued operation of V.C. Summer beyond the end of the existing operating license.
2 Therefore, refurbishment is not considered in this draft supplemental environmental impact
3 statement.
4
5

6 3.1 References
7
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15 License RenewalApplication. Appendix E, Environmental Report." Docket Number 50/395;
16 License Number NPF-12. Jenkinsville, South Carolina.
17
18 U.S. Atomic Energy Commission (AEC). 1973. Final Environmental Statement Related to the
19 Virgil C. Summer Nuclear Station, Unit 1, South Carolina Electric & Gas Company. Docket
20 No. 50-395, Directorate of Licensing. Washington, D.C.
21
22 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
23 for License Renewal of Nuclear Plants NUREG-1437, Volumes 1 and 2. Washington, D.C.
24
25 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
26 for License Renewal of Nuclear Plants Main Report. "Section 6.3 - Transportation, Table 9.1
27 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final
28 Report." NUREG-1437, Volume 1, Addendum 1, Washington, D.C.
29
30
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1 4.0 Environmental Impacts of Operation
2
3
4 Environmental issues associated with operation of a nuclear power plant during the renewal
5 term are discussed in the Generic Environmental Impact Statement for Ucense Renewal of
6 Nuclear Plants (GEIS), NUREG-A 437, Volumes 1 and 2 (NRC 1996; 1999).(a) The GEIS
7 includes a determination of whether the analysis of the environmental issues could be applied
8 to all plants and whether additional mitigation would be warranted. Issues are then assigned a
9 Category 1 or a Category 2 designation. As set forth in the GEIS, Category 1 issues are those

10 that meet all of the following criteria:
11
12 (1) The environmental Impacts associated with the issue have been determined to apply either
13 to all plants or, for some issues, to plants having a specific type of cooling system or other
14 specified plant or site characteristic.
15
16 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
17 Impacts (except for collective offsite radiological impacts from the fuel cycle and from high-
18 , level waste and spent fuel disposal).
19
20 (3) Mitigation of adverse Impacts associated with the Issue has been considered in the analysis,
21 and it has been determined that additional plant-specific mitigation measures are not likely
22 to be sufficiently beneficial to warrant mplementation.
23
24 For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
25 required unless new and significant information is identified.
26
27 Category 2 issues are those that do not meet one or more of the criteria for Category 1, and
28 therefore, additional plant-specific review of these issues is required.
29
30 This chapter addresses the issues related to operation during the renewal term that are listed In
31 Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, and are applicable to the Virgil C.
32 Summer Nuclear Station (V.C. Summer). Section 4.1 addresses issues applicable to the
33 V.C. Summer cooling system. Section 42 addresses issues related to transmission lines and
34 onsite land use. Section 4.3 addresses the radiological impacts of normal operation, and
35 Section 4.4 addresses issues related to the socioeconomic Impacts of normal operation during
36 the renewal term. Section 4.5 addresses issues related to groundwater use and quality, while
37 Section 4.6 discusses the impacts of renewal-term operations on threatened and endangered
38 species. Section 4.7 addresses new Information that was raised during the scoping period.

(a) The GEIS was originally Issued In 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all references
to the GEIS' include the GEIS and Its Addendum 1.
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Environmental Impacts of Operation

1 The results of the evaluation of environmental issues related to operation during the renewal
2 term are summarized in Section 4.8. Finally, Section 4.9 lists the references for Chapter 4.
3 Category 1 and Category 2 issues that are not applicable to V.C. Summer because they are
4 related to plant design features or site characteristics not found at V.C. Summer are listed in
5 Appendix F.
6
7 4.1 Cooling System
8
9 Category 1 issues in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, that are applicable

10 to V.C. Summer cooling system operation during the renewal term are listed in Table 4-1.
11 South Carolina Electric and Gas (SCE&G) stated in its Environmental Report (ER) (SCE&G
12 2002a) that it is not aware of any new and significant information associated with the renewal of
13 the V.C. Summer operating license (OL). The staff has not identified any significant new
14 information during its independent review of the SCE&G ER (SCE&G 2002a), the staffs site
15 visit, the scoping process, or staff evaluation of other available information. Therefore, the staff
16 concludes that there are no impacts related to these issues beyond those discussed in the
17 GEIS. For all of the issues, the staff concluded in the GEIS that the impacts are SMALL, and
18 additional plant-specific mitigation is not likely to be sufficiently beneficial to be warranted.
19
20 A brief description of the staffs review and the GEIS conclusions, as codified in Table B-1, for
21 each of these issues follows.
22
23 * Altered current patterns at intake and discharge structures. Based on information in the
24 GEIS, the Commission found that

A&
27 Altered current patterns have not been found to be a problem at operating
28 nuclear power plants and are not expected to be a problem during the license
29 renewal term.
30

31 The staff has not identified any significant new information during its independent review of
32 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
33 available information. Therefore, the staff concludes that there are no impacts of altered
34 current patterns at intake and discharge structures during the renewal term beyond those
35 discussed in the GEIS.
36

37
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1
2
3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Table 4-1. Category 1 Issues Applicable to the Operation of the V.C. Summer Cooling System
During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GElS Sections

SURFACE WATER QUALTy, HYDROLOGY, AND USE (FOR ALL PLANTS)

Altered current patterns at intake and discharge structures 4.2.1.2.1; 4.4.3

Altered thermal stratification of lakes 4.2.1.2.3; 4A.3

Temperature effects on sediment transport capacity 4.2.1.2.3; 4A.3

Scouring caused by discharged cooling water 4.2.1.2.3; 4.4.3

Eutrophication 4.2.1.2.3; 4.4.3

Discharge of chlorine or other biocides 4.2.1.2.4; 4A.2.2; 4.4.3

Discharge of sanitary wastes and minor chemical spills 4.2.1.2A; 4.4.2.2; 4.4.3

Discharge of other metals in wastewater 4.2.1.2.4; 4.4.2.2

Water use conflicts (plants with once-through cooling systems) 4.2.1.3

AouAnC ECOLOGY (FoR ALL PLANTS)

Accumulation of contaminants In sediments or biota 4.2.2.2; 4.4.1.2; 4.4.3; 4.6.1.1

Entrainment of phytoplankton and zooplankton 4.2.2.1.1; 4.2.2.1.10; 4.2.2.2;

18 Cold shock

19 Thermnal plume barrier to migrating fish

20 Distribution of aquatic organisms

21 Premature emergence of aquatic insects

22 Gas supersaturation (gas bubble disease)

23 Low dissolved oxygen in the discharge

24 Losses from predation, parasitism, and disease among organisms
25 exposed to sublethal stresses

26 Stimulation of nuisance organisms (e.g., shipworms)

27 TERRESTRIAL RESOURCES

28 Cooling pond Impacts on terrestrial resources

4.4.3

42.2.1.5; 4.2.2.1.10; 4.2.2.2;
4.4.3

4.2.2.1.6; 4.22.2; 4.4.3

4.22.1.6; 4.2.2.2; 4.4.3

4.2.2.1.7; 4.2.2.2; 4.4.3

4.2.2.1.8; 4.2.2.2; 4.4.3

4.2.2.1.9; 4.2.2.2; 4.4.3

4.2.2.1.1 0; 4.2.2.2; 4.4.3

4.2.2.1.1 1; 4.2.2.2; 4.4.3

4.4.4

29

30

31

HUMAN HEALTH

Noise 4.3.7
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1 * Altered thermal stratification of lakes. Based on information in the GEIS, the
2 Commission found that
3
4 Generally, lake stratification has not been found to be a problem at operating
5 nuclear power plants and is not expected to be a problem during the license
6 renewal term.
7
8 The staff has not identified any significant new information during its independent review of
9 the SCE&G ER, the staffs site visit, the scoping process, and staff review of monitoring

10 programs and evaluation of other available information. Therefore, the staff concludes that
11 there are no impacts of altered thermal stratification of lakes during the renewal term
12 beyond those discussed in the GEIS.
13
14 * Temrerature effects on sediment trans~ort capacity. Based on information in the GEIS,
15 the Commission found that

18 These effects have not been found to be a problem at operating nuclear
19 power plants and are not expected to be a problem during the license renewal
20 term.
21
22 The staff has not identified any significant new information during its independent review of
23 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
24 available information. Therefore, the staff concludes that there are no impacts of
25 temperature effects on sediment transport capacity during the renewal term beyond those
26 discussed in the GEIS.
27
28 * Scouring caused by discharged cooling water. Based on information in the GEIS, the
29 Commission found that
§9
32 Scouring has not been found to be a problem at most operating nuclear power
33 plants and has caused only localized effects at a few plants. It is not expected
34 to be a problem during the license renewal term.
35
36 The staff has not identified any significant new information during its independent review of
37 the SCE&G ER, the staff's site visit, the scoping process, and staff review of monitoring
38 programs and evaluation of other available Information. Therefore, the staff concludes that
39 there are no Impacts of scouring caused by discharged cooling water during the renewal
40 term beyond those discussed in the GEIS.
41
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1 * Eutrophication. Based on information in the GEIS, the Commission found that

3
4 Eutrophication has not been found to be a problem at operating nuclear power
5 plants and is not expected to be a problem during the license renewal term.
6
7 The staff has not Identified any significant new Information during its independent review of
8 the SCE&G ER, the staffs site visit, the scoping process, and staff review of monitoring
9 programs and evaluation of other available information including plant monitoring data and

10 technical reports. Therefore, the staff concludes that there are no impacts of eutrophication
11 during the renewal term beyond those discussed in the GEIS.
12
13 * Discharge of chlorine or other biocides. Based on information in the GEIS, the
14 Commission found that

lb
17 Effects are not a concern among regulatory and resource agencies, and are
18 not expected to be a problem during the license renewal term.
19
20 The staff has not identified any significant new information during its independent review of
21 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
22 available information including the National Pollutant Discharge Elimination System
23 (NPDES) permit for V.C. Summer (SCDHEC 2002), or discussion with the NPDES
24 compliance office. Therefore, the staff concludes that there are no impacts of discharge of
25 chlorine or other biocides during the renewal term beyond those discussed in the GEIS.
26
27 * Discharge of sanitary wastes and minor chemical spills. Based on information in the
28 GEIS, the Commission found that

38
31 Effects are readily controlled through NPDES permit and periodic
32 modifications, if needed, and are not expected to be a problem during the
33 license renewal term.
34
35 The staff has not identified any significant new nformation during its independent review of
36 the SCE&G ER, the staffs site visit, the scoping process, or staff evaluation of other
37 available information Including the NPDES permit for V.C. Summer (SCDHEC 2002) or
38 discussion with the NPDES compliance office. Therefore, the staff concludes that there are
39 no impacts of discharges of sanitary wastes and minor chemical spills during the renewal
40 term beyond those discussed In the GEIS.
41
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1 * Discharge of other metals in wastewater. Based on information in the GEIS, the
Commission found that

4 These discharges have not been found to be a problem at operating nuclear
5 power plants with cooling-tower-based heat dissipation systems and have
6 been satisfactorily mitigated at other plants. They are not expected to be a
7 problem during the license renewal term.
8
9 The staff has not identified any significant new information during its independent review of

10 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
11 available information, including the NPDES permit for V.C. Summer (SCDHEC 2002) or
12 discussion with the NPDES compliance office. Therefore, the staff concludes that there are
13 no impacts of discharges of other metals in wastewater during the renewal term beyond
14 those discussed in the GEIS.
15
16 * Water use conflicts (plants with once-through cooling systems). Based on information in
17 the GEIS, the Commission found that

20 These conflicts have not been found to be a problem at operating nuclear
21 power plants with once-through heat dissipation systems.
22
23 The staff has not identified any significant new information during its independent review of
24 the SCE&G ER, the staffs site visit, the scoping process, or staff evaluation of other
25 available information. Therefore, the staff concludes that there are no impacts of water use
26 conflicts for plants with once-through cooling systems during the renewal term beyond those
27 discussed in the GEIS.
28
29 * Accumulation of contaminants in sediments or biota. Based on information in the GEIS,
30 the Commission found that

33 Accumulation of contaminants has been a concern at a few nuclear power
34 plants but has been satisfactorily mitigated by replacing copper alloy
35 condenser tubes with those of another metal. It is not expected to be a
36 problem during the license renewal term.
37
38 The staff has not Identified any significant new information during its independent review of
39 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of available
40 information. Therefore, the staff concludes that there are no impacts of accumulation of
41 contaminants in sediments or biota during the renewal term beyond those discussed in the
42 GEIS.
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1 * Entrainment of phytoDlankton and zoonlankton. Based on information in the GEIS, the
2 Commission found that

5 Entrainment of phytoplankton and zooplankton has not been found to be a
6 problem at operating nuclear power plants and is not expected to be a
7 problem during the license renewal term.
8
9 The staff has not identified any significant new information during its independent review of

10 the SCE&G ER, the staffs site visit, the scoping process, and staff review of monitoring
11 programs and evaluation of other available information. Therefore, the staff concludes that
12 there are no impacts of entrainment of phytoplankton and zooplankton during the renewal
13 term beyond those discussed in the GEIS.
14
15 * Cold shock. Based on information in the GEIS, the Commission found that

18 Cold shock has been satisfactorily mitigated at operating nuclear plants with
19 once-through cooling systems, has not endangered fish populations or been
20 found to be a problem at operating nuclear power plants with cooling towers or
21 cooling ponds, and Is not expected to be a problem during the license renewal
22 term.
23
24 The staff has not identified any significant new information during Its independent review of
25 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
26 available information. Therefore, the staff concludes that there are no Impacts of cold
27 shock during the renewal term beyond those discussed in the GEIS.
28
29 * Thermal plume barrier to migrating fish. Based on information in the GEIS, the
30 Commission found that

33 Thermal plumes have not been found to be a problem at operating nuclear
34 power plants and are not expected to be a problem during the license renewal
35 term.
36
37 The staff has not Identified any significant new information during Its independent review of
38 the SCE&G ER, the staffs site visit, the scoping process, or staff evaluation of other
39 available information. Therefore, the staff concludes that there are no impacts of thermal
40 plume barriers to migrating fish during the renewal term beyond those discussed in the
41 GEIS.
42
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1 * Distribution of aquatic organisms. Based on information in the GEIS, the Commission
2 found that

5 Thermal discharge may have localized effects but is not expected to effect the
6 larger geographical distribution of aquatic organisms.
7
8 The staff has not identified any significant new information during its independent review of
9 the SCE&G ER, the staffs site visit, the scoping process, and staff review of monitoring

10 programs and evaluation of other available information. Therefore, the staff concludes that
11 there are no impacts on distribution of aquatic organisms during the renewal term beyond
12 those discussed in the GEIS.
13
14 * Premature emergence of aquatic insects. Based on information in the GEIS, the
15 Commission found that

18 Premature emergence has been found to be a localized effect at some
19 operating nuclear power plants but has not been a problem and is not
20 expected to be a problem during the license renewal term.
21
22 The staff has not identified any significant new information during its independent review of
23 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
24 available information. Therefore, the staff concludes that there are no impacts of premature
25 emergence of aquatic insects during the renewal term beyond those discussed in the GEIS.
26
27 * Gas supersaturation (gas bubble disease). Based on information in the GEIS, the
28 Commission found that

31 Gas supersaturation was a concern at a small number of operating nuclear
32 power plants with once-through cooling systems but has been satisfactorily
33 mitigated. It has not been found to be a problem at operating nuclear power
34 plants with cooling towers or cooling ponds and is not expected to be a
35 problem during the license renewal term.
36
37 The staff has not identified any significant new information during its independent review of
38 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
39 available information. Therefore, the staff concludes that there are no impacts of gas
40 supersaturation during the renewal term beyond those discussed in the GEIS.
41
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1 * Low dissolved oxycen In the discharge. Based on information in the GEIS, the
2 Commission found that

5 Low dissolved oxygen has been a concern at one nuclear power plant with a
6 once-through cooling system but has been effectively mitigated. It has not
7 been found to be a problem at operating nuclear power plants with cooling
8 towers or cooling ponds and is not expected to be a problem during the
9 license renewal term.

10
11 The staff has not identified any significant new information during its independent review of
12 the SCE&G ER, the staffs site visit, the scoping process, and staff review of monitoring
13 programs and evaluation of other available information. Therefore, the staff concludes that
14 there are no impacts of low dissolved oxygen during the renewal term beyond those
15 discussed in the GEIS.
16
17 * Losses from predation. parasibsm. and disease among organisms exosed to sublethal
18 stresses. Based on information in the GEIS, the Commission found that

21 These types of losses have not been found to be a problem at operating
22 nuclear power plants and are not expected to be a problem during the license
23 renewal term.
24
25 The staff has not identified any significant new Information during Its Independent review of
26 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
27 available Information. Therefore, the staff concludes that there are no impacts of losses
28 from predation, parasitism, and disease among organisms exposed to sublethal stresses
29 during the renewal term beyond those discussed in the GEIS.
30
31 * Stimulation of nuisance organisms. Based on information in the GEIS, the Commission
32 found that
33
34 Stimulation of nuisance organisms has been satisfactorily mitigated at the single
35 nuclear power plant with a once-through cooling system where previously it was
36 a problem. It has not been found to be a problem at operating nuclear power
37 plants with cooling towers or cooling ponds and is not expected to be a problem
38 during the license renewal term.
39
40 The staff has not identified any significant new information during its independent review of
41 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
42 available information. Therefore, the staff concludes that there are no impacts of
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1 stimulation of nuisance organisms during the renewal term beyond those discussed in the
2 GEIS.
3
4 . Cooling pond impacts on terrestrial resources. Based on information in the GEIS, the
5 Commission found that

8 Impacts of cooling ponds on terrestrial ecological resources are considered to
9 be of small significance at all sites.

10
11 The staff has not identified any significant new information during its independent review of
12 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
13 available information. Therefore, the staff concludes that there are no impacts of cooling
14 ponds on terrestrial resources during the renewal term beyond those discussed in the GEIS.
15
16 * Noise. Based on information in the GEIS, the Commission found that
17
18 Noise has not been found to be a problem at operating plants and is not
19 expected to be a problem at any plant during the license renewal term.
20
21 The staff has not identified any significant new information during its independent review of
22 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
23 available information. Therefore, the staff concludes that there are no impacts of noise
24 during the renewal term beyond those discussed in the GEIS.
25
26 The Category 2 issues related to cooling system operation during the renewal term that are
27 applicable to V.C. Summer are discussed in the section that follows and are listed in Table 4-2.
28 Although the SCE&G ER Identified only microbial organisms (public health) as an applicable
29 Category 2 issue, the staff determined that all the Category 2 issues pertaining to plants with
30 cooling ponds are applicable to V.C. Summer.
31
32 4.1.1 Water Use Conflicts (Make-up Water from a Small River)
33
34 Water use conflicts has been determined to be a Category 2 issue because consultations with
35 regulatory agencies indicate that water use conflicts may be a problem at some plants because
36 consumptive water loss associated with closed-cycle cooling systems may represent a
37 substantial proportion of the flows in small rivers (NRC 1996).
38
39 V.C. Summer operates as a once-through cooling plant that withdraws from and discharges to
40 a cooling pond, Monticello Reservoir. This issue applies because Monticello Reservoir receives
41 its make-up water from the Broad River, which has an annual mean flow of approximately
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1 Table 4-2. Category 2 Issues Applicable to the Operation of the V.C. Summer Cooling
2 System During the Renewal Term
3

10 CFR
4 ISSUE-10 CFR Part 51, Subpart A, GEIS 51.53(c)(3)(l1) SEISE
5 Appendix B, Table B-i Sections Subparagraph Section

6 SURFACE WATER QuALTY, HYDROLOGY, AND USE (FOR ALL PLANTS)

7 Water use conflicts (plants with cooling 4.2.1.3,4.2.2.2, A 4.1.1
8 ponds or cooling towers using make-up 4.4.2.1
9 water from a small river with low flow)

10 AouAnc ECOLOGY
1 1 (FOR PLANTS WITH COOUNG POND HEAT-DSSIPATION SYSTEMS)

12 Entrainment of fish and shellfish In early life 4.2.2.1.2; 4.3.3 B 4.1.2
13 stages
14 Impingement of fish and shellfish 4.2.2.1.3; 4.3.3 B 4.1.3

15 Heatshock 4.2.2.1.4; 4.3.3 B 4.1.4
16 HUMAN HEALTH
17 Microbial organisms (public health)(plants 4.3.6 G 4.1.5
18 using lakes or canals or cooling towers that
19 discharge Into a small river)
20 a = Supplemental Environmental Impact Statement
21
22
23 6 x 109 m3/yr (2.1 x 1011 ft3/yr) (185 m3/s [6,535 cfs]) (Cooney et al. 2001). Monticello Reservoir
24 was built to supply cooling water to the station and to provide an upper reservoir for the Fairfield
25 Pumped Storage Facility (FPSF), located on Parr Reservoir. Parr Reservoir was created (1913-
26 1914) by impounding the Broad River approximately 42 km (26 mi) upstream of the confluence
27 of the Broad and Saluda Rivers.
28
29 The Federal Power Commission (Federal Energy Regulatory Commission's predecessor
30 agency) licensed the Parr Hydroelectric Project in 1974, contingent upon a minimum
31 instantaneous release at the Parr Powerhouse of 4.2 m3/s (150 cfs) during most months of the
32 year and a minimum instantaneous release of 28 m3/s (1000 cfs) during the March-April-May
33 striped bass (Morone saxatlis) spawning period (NRC 1981). For the periods 1896 to 1907 and
34 1980 to 2000, the lowest daily mean flow of the Broad River at the Alston, South Carolina,
35 gauging station was 6.6 m3/s (235 cfs) (Cooney et al. 2001). The lowest recorded daily mean
36 flow of 4.2 m 3/s (149 cfs) was measured at the Richtex Station, approximately 11.3 km (7.0 mi)
37 downstream of Parr Reservoir (NRC 1981).
38
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1 The 1981 Final Environmental Statement indicated that approximately 0.37 m3/s (13 cfs) of the
2 33 m3/s (1180 cfs) of water withdrawn from Monticello Reservoir for condenser cooling would
3 be lost to evaporation. This water loss was to be made up by pumping back from Parr
4 Reservoir. The projected evaporative loss of 0.37 m3/s (13 cfs) from condenser cooling
5 represented approximately 9 percent of the minimum allowable instantaneous flow of 4.2 m3/s
6 (150 cfs), 5.5 percent of the lowest daily mean flow (6.6 m3/s [235 cfs]), and approximately
7 0.2 percent of the annual mean flow (185 m3/s [6535 cfs]) of the Broad River at Alston, South
8 Carolina. The daily cycle of operation at the FSPF transfers up to 11,736 ha-ft (29,000 ac-ft) of
9 water (equivalent to 416 m3/s [14,700 cfs]) from Parr Reservoir to Monticello Reservoir and

10 back on a daily basis.
11
12 Based on a higher (theoretical maximum) cooling water withdrawal rate of 37 m3/s (1308 cfs),
13 V.C. Summer Quarterly Water Use Reports indicate that 0.62 m3/s (22 cfs) is lost to
14 evaporation (SCE&G 1998, 1999). This loss represents 14.7 percent of the minimum allowable
15 instantaneous flow of 4.2 m3/s (150 cfs), 9.4 percent of the lowest daily mean flow (6.6 m3/s
16 [235 cfs]), and approximately 0.3 percent of the annual mean flow (185 m3/s [6535 cfs]) of the
17 Broad River at Alston, South Carolina. Under normal circumstances, evaporative losses from
18 Monticello Reservoir represent less than one percent reduction in Broad River flows. Any
19 impacts to riparian ecological communities in Parr Reservoir would be small.
20
21 Severe drought conditions were experienced throughout the summer of 2002. However, no
22 situations were encountered where make-up water for the evaporative losses due to
23 V.C. Summer operations affected the flow conditions in the Broad River so as to impinge upon
24 any of the Federal Energy Regulatory Commission- (FERC-) mandated flow restrictions. A
25 discussion with the FERC oversight staff member of the Parr Hydropower facility confirmed that
26 the operation of V.C. Summer causes no discemable impacts to maintaining minimum flow
27 conditions in the Broad River. There is no concern on the part of the FERC concerning this
28 issue.a)
29
30 The staff has reviewed the available information; including the rate of evaporative water loss
31 associated with V.C. Summer operations, maintenance of minimum flow conditions on the
32 Broad River, and information concerning past operations. Based on this evaluation, any
33 impacts from V.C. Summer on the Broad River flow conditions or in stream and riparian
34 communities in Parr Reservoir or the Broad River over the license renewal term would be
35 SMALL and would not warrant mitigation. -

36

(a) Statement provided via telephone conversation with Mr. John Lyon (FERC) 20 February 2003.
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1 4.1.2 Entrainment of Fish and Shellfish In Early Life Stages
2
3 For plants with once-through cooling systems, entrainment of fish and shellfish in early life
4 stages into cooling water systems associated with nuclear power plants is considered a
5 Category 2 issue, requiring a site-specific assessment before license renewal. Entrainment of
6 fish and shellfish In early life stages at V.C. Summer has been investigated as part of the
7 316(b) demonstration for the SCDHEC NPDES permit (SCDHEC 2002). Entrainment sampling
8 of V.C. Summer intake waters for ichthyoplankton (fish eggs and larvae) took place between
9 October 1983 through September 1984 (Dames and Moore 1985a). No other specific

10 entrainment studies have been conducted at the site. The current NPDES permit for V.C.
11 Summer (No. SC003085) states that the V.C. Summer cooling water intake structure(s) reflect
12 the best technology available for minimizing adverse environmental Impact. Therefore, the
13 South Carolina Department of Health and Environmental Control (SCDHEC) has not required
14 further sampling. From 1987 through 1998, South Carolina Department of Natural Resources
15 (SCDNR) conducted other general fisheries studies; these have been summarized in Section
16 2.2 of the draft supplemental environmental impact statement (SEIS).
17
18 Entrainment studies, including chthyoplankton studies were conducted In 1983-1984 (Dames
19 and Moore 1985a), prior to the introduction of white perch (Morone americana) to the reservoir.
20 Gizzard shad (Dorosoma cepedianum) larvae were the most abundant organisms collected,
21 representing 87 percent to 93 percent of the ichthyoplankton samples. Other larvae collected
22 included white bass (Morone chrysops), yellow perch (Perca flavescens), crappie (Pomoxis
23 nigromaculatus), and sunfish. Catfish juveniles were not collected. Larval fish densities were
24 greatest at the surface at the sampling location nearest to the Intakes to V.C. Summer. Total
25 mean densities for this sampling location were 53.9/100 m3 at the surface. Mean densities at
26 mid-depth were 11.8/100 m3 at this sampling location; and ranged up to 18.34 at the reference
27 station at the upper end of the lake. At the sampling location closest to the intakes to
28 V.C. Summer, white bass represented approxrmately 5 percent of the sample. Other species
29 collected at this sampling location include minnows, suckers, perch, and sunfish. The
30 composition of these samples reflects the overall composition of the fish stocks in Monticello
31 Reservoir (Table 2-2) at the time of sampling (Dames and Moore 1985a).
32
33 Since the 1983-1984 study, the fish composition of the Monticello Reservoir has changed, with
34 recently introduced blue catfish (ctalurus furcatus) becoming the dominant fish, and white bass
35 becoming abundant (Table 2-2). Currently, the fish most vulnerable to entrainment in early life
36 stages, due to a combination of both life history and abundance in the lake, include gizzard
37 shad, white perch, and yellow perch. In addition, very small and weak-swimming fry of benthic
38 nesting fish, such as sunfish and crappie are also vulnerable to entrainment, although less so
39 than the gizzard shad, white perch, and yellow perch. Based on the ratio of abundance in the
40 plankton in 1983-1984 and standing stocks in 1984, ichthyoplankton abundances for 1996 fish
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1 stock levels would have been on the order of 126/100 m3 for gizzard shad, 1.7/100 m3 for yellow
2 perch, 0.7/100 m3 for white bass, and 0.2/100 m3 for bluegill (Lepomis macrochirus). If the
3 plankton/stock ratio of its close relative, the white bass were assumed, white perch abundance
4 in the ichthyoplankton would have been on the order of 90/100 m3, second only to gizzard shad.
5 These numbers represent a balance between the introduction of larval fish into the plankton
6 (due in part to fish reproduction In Monticello and introduction of icthyoplankton from Parr
7 Reservoir by pumped storage) and fish mortality (due in part to entrainment). At a 32 m3/sec
8 (1,143 cfs) cooling water withdrawal rate, V.C. Summer is capable of daily pumping 1.5 percent
9 of Monticello Reservoirs surface waters per day (assuming an epilimnion of 7 m [23 ft]), waters

10 where ichthyoplankton would be expected to be most abundant. Combined with pumped
11 storage operations of 420 m3/sec (160,000 cfs) over a 12-hour discharge cycle, V.C. Summer
12 plus FPSF pump the equivalent of 10 percent of Monticello Reservoirs surface waters per day.
13 Even with the large volumes of surface water pumped by both facilities, and related potential
14 fish entrainment, Monticello Reservoir maintains sustainable populations of a variety of fish, and
15 a sustainable fishery, as described in Section 2.2. Changes in fish communities since 1985
16 have coincided with the introduction of new species, including the white perch and blue catfish,
17 which are effective predators and competitors with other species. While entrainment of fish and
18 shellfish in early life stages from V.C. Summer operations would continue during the renewal
19 period, the potential impacts on fish populations in Monticello Reservoir would be small. Under
20 natural conditions, only a very small percentage of juvenile fish survive predation, competition,
21 and other mortality to become adult, reproducing fish.
22
23 Molluscan species such as freshwater clams, which incubate eggs intemnally but release larvae
24 that continue their life as fish parasites, may briefly be vulnerable to entrainment in short time
25 periods before they reach their hosts. The Asiati clam (orbicula sp.) releases free-living
28 (free-floating) larvae which also may be vulnerable to entrainment. While euplanktonic
27 crustaceans, such as copepods and cladocerans, are vulnerable to entrainment, benthic
28 crustaceans such as amphipods and crayfish brood their eggs and young prior to release to
29 independent iving. However, Individuals of these crustaceans may be entrained if they are
30 swept into the intake canals. No mollusks or crustaceans of economic importance as fisheries
31 resources are present in Monticello Reservoir.
32
33 Monticello Reservoir has maintained a diverse fish community and sustainable fishery
34 throughout the period of operations of V.C. Summer and PFSF (Christie and Stroud 1996,
35 1997, 1998, 1999, Dames and Moore 1985b, Nash, et al. 1990). Information on
36 ichthyoplankton from V.C. Summer's 316(b) demonstration (Dames and Moore 1985a) has
37 been incorporated into the NPDES permit, and SCDHEC has determined that further mitigative
38 efforts are not warranted at this time (SCDHEC 2002). NPDES permits are renewed every
39 five years. The most recent NPDES permit (see Appendix E), which expires on April 30, 2007,
40 does not require that SCE&G conduct entrainment studies of the aquatic organisms in the
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1 station's cooling-water flow (SCDHEC 2002). No Federal- or State-listed threatened or
2 endangered fish, mollusks, or crustaceans are present in the Monticello Reservoir; therefore,
3 there will be no impacts on any listed species due to entrainment at V.C. Summer during the
4 renewal period.
5
6 The staff has reviewed the available Information, including that provided by the applicant, the
7 staffs site visit, the SCDHEC, the scoping process, and other public sources. Using this
8 information, the staff evaluated the potential impacts due to entrainment of early life stages of
9 fish and shellfish by continued operation and maintenance of V.C. Summer. The staff

10 considered the cumulative impacts of past, current, and foreseeable future actions at the site
11 regardless of what agency (Federal or non-Federal) or person undertakes such other actions.
12 It Is the staff's conclusion that the potential impacts due to entrainment of fish and shellfish in
13 early life stages during the renewal term are SMALL.
14
15 During the course of the SEIS preparation, the staff considered mitigation measures for the
16 continued operation of V.C. Summer. When continued operation for an additional 20 years is
17 considered as a whole, all of the specific effects on the environment (whether or not
18 "significant") were considered. Based on the assessment to date, the staff expects that the
19 measures in place at V.C. Summer (e.g., placement of the intake structure) provide mitigation
20 for all impacts related to entrainment, and no new mitigation measures are warranted.
21
22 4.1.3 Impingement of Fish and Shellfish
23
24 For plants with once-through cooling systems, impingement of fish and shellfish on debris
25 screens of cooling water systems associated with nuclear power plants Is considered a
26 Category 2 issue, requiring site-specific assessment before license renewal. Impingement was
27 monitored and impingement impacts were evaluated at V.C. Summer from October 1983
28 through September 1984 as part of V.C. Summer's 316(b) demonstration (Dames and Moore
29 1985a). No other specific Impingement studies have been conducted. The current NPDES
30 permit for V.C. Summer (No. SC003085) states that the V.C. Summer cooling water intake
31 structure(s) reflect the best technology available for minimizing adverse environmental impact.
32 Therefore, the SCDHEC has not required further sampling. There have been other general
33 fisheries studies conducted in the mid 1 990s; these are summarized in Section 2.2.
34
35 Fish present in Monticello Reservoir that are potentially most vulnerable to impingement are
36 those that inhabit the water column: threadfin shad, gizzard shad, white perch, and white bass.
37 Benthic species may also be swept into the intake structures and become impinged on the
38 screens. As part of the 316b demonstration, fish were collected from the traveling screens
39 twice monthly. A total of 5140 fish were collected, and yearly impingement was estimated to be
40 85,000 fish weighing 515 kg. This represented about one half of one percent of the estimated
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1 standing stock at the time the studies were conducted. The highest number of fish were
2 impinged during January, and cold shock was implicated in the high numbers, as shad are
3 particularly affected by cold temperatures. The fish collected from the screens represented 17
4 species belonging to 6 families (Table 4-3). The most impinged fish were gizzard shad (83
5 percent) and members of the perch family (7.6 percent). Members of the sunfish family
6 represented 4.8 percent of the fish sampled (Dames and Moore 1 985a).
7
8 The study confirmed that any impact of operational water withdrawal by V.C. Summer will be
9 primarily on gizzard shad (83 percent of impinged fish). During the one-year study, V.C.

10 Summer was estimated to impinge about 16 kg of an estimated total standing crop of 37,700 kg
11 in the reservoir (Dames and Moore 1985a). Gizzard shad was an abundant species in the
12 reservoir and the species has high reproductive and growth rates. Thus, SCE&G (2002a)
13 concluded in the ER that V.C. Summer operations will have a negligible impact on the identified
14 species.
15
16
17
18
19
20
21
22
23

24

25

26

27

28

29

30

31

32

33

34

35

During the period from 1985 through 1999, fish populations in Monticello Reservoir have
changed as the result of the ntroduction of the white perch and blue catfish, two species that
are effective predators and competitors with other species already inhabiting the reservoir.

Table 4-3 Species Comprising More than One Percent of Impingement Samples: Results
of 316(b) Impingement Studies, V.C. Summer (Dames and Moore 1985a)

Species % Total Catch by Occurrence % Total Catch by Weight

gizzard shad 82.6 54.8

yellow perch 7.6 8.1

white catfish 2.4 17.6

bluegill 1.5 2.1

channel catfish 1.3 4.7

black crappie 1.3 2.5

pumpkinseed 1.1 1.1*

threadfin shad 0.8 0.6

warmouth 0.6 2.8

white bass 0.3 5.2

white crappie 0.3 3.3
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1
2 Blue catfish and white perch have become dominant members of the fish community. These
3 changes are expected to be reflected in the impingement mortality during the renewal period.
4 During the period 1986 to 1999, fish standing stocks do not appear to have declined as a result
5 of V.C. Summer operations, and introductions of blue catfish and white perch are coincident
6 with higher standing stocks of these species (Christie and Stroud 1996, 1997, 1998, 1999,
7 Nash, et al. 1990) (See Section 2.2). These data support a conclusion that Monticello
8 Reservoir maintains a diverse fish community and a sustainable recreational fishery despite any
9 losses of fish due to impingement mortality from V.C. Summer operations, including cumulative

10 effects from the FPSF, and that standing stocks will continue to be influenced by introduction of
11 new species and stabilization of fish populations subsequent to those introductions.
12
13 All species of mollusks and macro crustaceans in Monticello Reservoir are benthic as adults
14 and are not normally vulnerable to impingement. However, ndividuals livng in the areas of the
15 intake, upon death or accident, may be swept into the intake screens.
16
17 The staff has reviewed the available Information, including that provided by the applicant, the
18 staff's site visit, the SCDHEC, the scoping process, and other public sources. Using this
19 information, the staff evaluated the potential impacts due to impingement of fish and shellfish by
20 continued operation and maintenance of V.C. Summer. The staff considered the cumulative
21 Impacts of past, current, and foreseeable future actions at the site. It is the staffs conclusion
22 that the potential impacts due to impingement of fish and shellfish during the renewal term are
23 SMALL.
24
25 During the course of the SEIS preparation, the staff considered mitigation measures for the
26 continued operation of V.C. Summer. When continued operation for an additional 20 years is
27 considered as a whole, all of the specific effects on the environment (whether or not
28 "Aignificant") were considered. Based on the assessment to date, the staff expects that the
29 measures in place at V.C. Summer (e.g., the operational design of the intake screens) provide
30 mitigation for all impacts related to impingement, and-no new mitigation measures are
31 warranted.
32
33 4.1.4 Heat Shock
34
35 For plants with cooling ponds or reservoirs, Including V.C. Summer, heat shock is considered a
36 Category 2 issue, requiring a site-specific assessment before license renewal. The staff
37 independently reviewed the V.C. Summer ER (SCE&G 2002a), visited the site, and reviewed
38 the applicant's NPDES permit (SC0030856, effective February 1, 2003, to April 30, 2007). The
39 staff also Independently reviewed monitoring reports for the circulating cooling water discharge,
40 the cooling water bay, and the cooling water canal.
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1 Heat shock to fish from thermal discharges has been investigated by SCE&G. In the
2 Monticello Reservoir, the major factor of plant operations affecting heat-related deaths of fish is
3 the temperature of water in the cooling water bay and the cooling water canal (SCE&G 2002a).
4 The current NPDES permit limits the daily maximum discharge temperature to 45 0C (113 F)
5 and monthly average plume temperature to 32 IC (90 °F). As discussed in Section 2.2.5, in the
6 late 1980s, periodic fish kills were observed in the discharge bay during the summer. Thermal
7 effects from combined operations of V.C. Summer and drawdown of the reservoir for pumped
8 storage operations were the suspected cause of mortality of fish congregating in this area.
9 These thermal effects were mitigated by dredging in the discharge canal in 1993. Subsequent

10 monitoring demonstrated that the modifications were successful in reducing the temperature
11 regimes and eliminating the conditions believed responsible for the fish kills. No further fish
12 kills have been observed (SCE&G 1994,1996).
13
14 The staff has reviewed the available information and, based on the conditions of the NPDES
15 permit, the operating history of V.C. Summer, the staff's site visit, the scoping process, and
16 other public sources, the staff concludes that the potential impacts of discharging heated water
17 from V.C. Summer to Monticello Reservoir are SMALL. When preparing this SEIS, the staff
18 considered the potential impacts to aquatic resources due to heat shock for an additional 20
19 years of operation and maintenance of V.C. Summer, mitigation measures, and the cumulative
20 impacts of operations of the FPSF. Based on assessments to date, the staff expects that the
21 measures in place at V.C. Summer will provide mitigation for all impacts related to heat shock,
22 and no new mitigation measures are warranted.
23
24 4.1.5 Mcrobial Organisms (Public Health)
25
26 For plants discharging cooling water to cooling ponds, lakes, canals, or small rivers with annual
27 average flow rates less than 9 x 1010 m3/yr (3.15 x 1012 fe3/yr), the effects of microbial organisms
28 on human health are listed as a Category 2 issue and require plant-specific evaluation before
29 license renewal. This issue is applicable to V.C. Summer because the station uses a cooling
30 pond (Monticello Reservoir) that discharges to Parr Reservoir, which is part of the Broad River.
31 The Broad River has an average annual flow of 6 x 109 m3/yr (2.1 x 101' ft3/yr) and is
32 categorized as a small river in the GEIS (NRC 1996).
33
34 The Category 2 designation is based on the potential for public health impacts associated with
35 the enhancement of thermophilic organisms such as Naegleda fowler, a pathogenic amoeba,
36 that could riot be determined generically. The Nuclear Regulatory Commission (NRC) noted
37 that impacts of nuclear plant cooling towers and thermal discharges are considered to be of
38 small significance if they do not enhance the presence of microorganisms that are detrimental
39 to water quality and public health (NRC 1996). The assessment criteria relate to thermal
40 discharge temperature, thermal characteristics, thermal conditions for the enhancement of
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1 these microorganisms, and Impact to public health. Thermophilic bacteria generally occur at
2 temperatures of 25 0C to 80 C (77 F to 176 F), with maximum growth at 50 C to 60 C (122
3 0F to 140 0F) (SCE&G 2002a).
4
5 SCE&G monitors water temperature at an 'uplake' location, near the water intake, and at a
6 location near the discharge canal. The maximum temperature observed by SCE&G during the
7 years 1995 to 2000 was 39.8 0C (103.7 F), which occurred in July 1999 (SCE&G 2000).
8 Maximum temperatures for the other years ranged from 35.1 C to 38.4 C (95.2 F to
9 101.2 F). All of these maximum temperatures were observed in July and August at the

10 surface. Temperatures at 1 m (3 ft) or deeper in the vicinity of the discharge canal were
11 generally 2 C to 5 0C ( 3.0 F to 9.0 F) lower during the summer months. Maximum
12 temperatures in Monticello Reservoir outside of the discharge canal are below the optimal
13 temperature range for growth and reproduction of thermophilic organisms.
14
15 In addition to reactor cooling water discharges, V.C. Summer releases turbine building closed-
16 cycle cooling water system discharges to Monticello Reservoir. V.C. Summer adds a bromine
17 compound to the open side of this cooling system during normal operations. The bromine
18 compound Is used to eliminate microorganisms that would be a potential human health
19 problem. Another factor that affects the survival and growth of thermophilic organisms in
20 Monticello Reservoir is the disinfection of V.C. Summer sewage treatment plant effluents. This
21 treatment reduces the potential for Introducing or enhancing existing populations of these
22 organisms in the discharge canal or the reservoir.
23
24 There is public access to Monticello Reservoir, including recreational fishing, boating, and
25 waterfowl hunting. Some subsistence fishing may also occur along the eastern shore, where all
26 the lakeshore residences are located. Public use of the reservoir creates the potential for
27 human exposure to thermophilic organisms. However, given the thermal characteristics of
28 Monticello Reservoir in the vicinity of the discharge outfall and the disinfection of nonreactor
29 cooling tower water and sewage effluents, these organisms would not be expected to pose a
30 threat to recreational or subsistence users of the reservoir or downstream users.
31
32 SCE&G wrote the SCDHEC requesting information on any studies the agency might have
33 conducted concerning thermophilic microorganisms in Monticello Reservoir and any concerns
34 the agency might have relative to these organisms (SCE&G 2002a). SCDHEC's response
35 indicated that public health hazards from thermophilic organisms are largely theoretical and do
36 not represent a significant health threat to offsite users of Monticello Reservoir's waters.
37
38 Based on its review of the above information, the staff concludes that the potential Impacts to
39 public health from microbial organisms resulting from operation of V.C. Summers cooling water

July 2003 4-19 Draft NUREG-1437, Supplement 15



Environmental Impacts of Operation

1 discharge system to the aquatic environment on or in the vicinity of the site area are SMALL,
2 and additional mitigation is not warranted.
3
4 4.2 Transmission Lines
5
6 SCE&G built eight transmission lines for the specific purpose of connecting V.C. Summer to the
7 transmission system. Two additional transmission lines were built by Santee Cooper, co-owner
8 of V.C. Summer, to connect the station to the regional grid.
9

10 In total, for the specific purpose of connecting V.C. Summer to the transmission system,
11 SCE&G and Santee Cooper have constructed approximately 250 km (160 mi) of transmission
12 lines (over 190 km [120 mi] of corridor) that occupy approximately 800 ha (2000 ac) of corridor.
13 The corridors pass through land that is primarily rolling hills covered in forests or farmland. The
14 areas are mostly remote, with low population densities. The longer lines cross numerous State
15 and U.S. highways, including Interstate 26 and Interstate 20.
16
17 The transmission corridors are maintained by mowing, trimming of undesirable vegetation from
18 the sides of the corridors, and by use of nonrestricted-use herbicides. Under normal
19 circumstances, the mowing and herbicide schedule follows a three-year cycle. Trees are side-
20 trimmed every 10 years by helicopters carrying hydraulically operated saws. Aerial patrols of
21 transmission corridors are conducted four times a year by SCE&G and twice a year by Santee
22 Cooper. Dead and diseased trees at the edges of corridors are removed if they could fall and
23 strike the transmission lines or support structures.
24
25 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
26 transmission lines from V.C. Summer are listed in Table 4-4. SCE&G stated in its ER that it is
27 not aware of any new and significant information associated with the renewal of the
28 V 1C. Summer OL. The staff has not identified any significant new information during its
29 independent review of the SCE&G ER (SCE&G 2002a), the staff's site visit, the scoping
30 process, or staff evaluation of other available information. Therefore, the staff concludes that
31 there are no impacts related to these issues beyond those discussed in the GEIS. For all of
32 those issues, the staff concluded In the GEIS that the impacts are SMALL, and additional plant-
33 specific mitigation is not likely to be sufficiently beneficial to be warranted.
34
35 A brief description of the staff's review and GEIS conclusions, as codified in Table B-1, for each
36 of these issues follows.
37
38
39
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1
2
3

4

5

6

7

8
9

10

11

12

13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Table 4-4. Category 1 Issues Applicable to the V.C. Summer Transmission Lines During
the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Sections

TERRESTRIAL RESOURCES

Power line right-of-way management (cutting and herbicide application) 4.5.6.1

Bird collisions with power lines 4.5.6.2

Impacts of electromagnetic fields on flora and fauna (plants, agricultural crops, 4.5.6.3
honeybees, wildlife, livestock)

Flood plains and wetlands on power line right-of-way 4.5.7

AIR QUALITY

Air quality effects of transmission lines 4.5.2

LAND USE

Onsite land use 4.5.3
Power line right-of-way 4.5.3

* Power line rght-of-way management (cutting and herbicide application).
information in the GEIS, the Commission found that

Based on

The Impacts of right-of-way maintenance on wildlife are expected to be of small
significance at all sites.

The staff has not identified any significant new Information during its independent review of
the SCE&G ER, the staffs site visit, the scoping process, consultation with the U.S. Fish
and Wildlife Service and the SCDNR, or staff evaluation of other information. Therefore,
the staff concludes that there are no impacts of power line right-of-way maintenance during
the renewal term beyond those discussed in the GEIS.

Bird collisions with Dower lines. Based on information in the GEIS, the Commission
found that

Impacts are expected to be of small significance at all sites.

The staff has not identified any significant new information during ts independent review of
the SCE&G ER, the staff's site visit, the scoping process, consultation with the U.S. Fish
and Wildlife Service and SCDNR, or staff evaluation of other information. Therefore, the

Jul 20X3 4-21 Draft NUREG-1437, Supplement 15



Environmental Impacts of Operation

1 staff concludes that there are no impacts of bird collisions with power lines during the
2 renewal term beyond those discussed in the GEIS.
3
4 * ImDacts of electromagnetic fields on flora and fauna (plants. aricultural crogs.
5 honeybees. wildlife. livestock). Based on Information in the GEIS, the Commission
6 found that
7
8 No significant impacts of electromagnetic fields on terrestrial flora and fauna
9 have been identified. Such effects are not expected to be a problem during the

10 license renewal term.
11
12 The staff has not identified any significant new information during its independent review of
13 the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
14 information. Therefore, the staff concludes that there are no impacts of electromagnetic
1s fields on flora and fauna during the renewal term beyond those discussed in the GEIS.
16
17 * Flood plains and wetlands on Dower line right-of-way. Based on information in the
18 GEIS, the Commission found that
19
20 Periodic vegetation control is necessary in forested wetlands underneath power
21 lines and can be achieved with minimal damage to the wetland. No significant
22 impact is expected at any nuclear power plant during the license renewal term.
23
24 The staff has not identified any significant new information during its independent review of
25 the SCE&G ER, the staffs site visit, the scoping process, consultation with the U.S. Fish
26 and Wildlife Service and SCDNR, or staff evaluation of other information. Therefore, the
27 staff concludes that there are no impacts of power line rights-of-way on flood plains and
28 wetlands during the renewal term beyond those discussed in the GEIS.
29
30 * Air quality effects of transmission lines. Based on information in the GEIS, the
31 Commission found that
32
33 Production of ozone and oxides of nitrogen is insignificant and does not
34 contribute measurably to ambient levels of these gases.
35
36 The staff has not identified any significant new information during its independent review
37 of the SCE&G ER, the staff's site visit, the scoping process, or staff evaluation of other
38 information. Therefore, the staff concludes that there are no air quality impacts of
39 transmission lines during the renewal term beyond those discussed in the GEIS.
40
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1 * Onsite land use. Based on the Information in the GEIS, the Commission found that
2
3 Onsite land use changes required during ... the renewal period would be a small
4 fraction of any nuclear power plant site and would involve land that is controlled
5 by the applicant.
6
7 The staff has not dentified any significant new information during ts independent review
8 of the SCE&G ER (SCE&G 2002a), the staff's site visit, the scoping process, or staff
9 evaluation of other information. Therefore, the staff concludes that there are no onsite

10 land-use Impacts during the renewal term beyond those discussed In the GEIS.
11
12 * Power line right-of-way (land use). Based on information in the GEIS, the Commission
13 found that
14
15 Ongoing use of power line right of ways would continue with no change in
16 restrictions. The effects of these restrictions are of small significance.
17
18 The staff has not identified any significant new information during its Independent review of
19 the SCE&G ER, the staff'ssite visit, the scoping process, or staff evaluation of other
20 information. Therefore, the staff concludes that there are no impacts of power line rights-of-
21 way on land use during the renewal term beyond those discussed in the GEIS.
22
23 There Is one Category 2 issue related to transmission lines, and another issue related to
24 transmission lines Is being treated as a Category 2 Issue. These issues are listed in Table 4-5
25 and are discussed in Sections 4.2.1 and 4.2.2.
26
27
28 Table 4-5. Category 2 and Uncategorized Issues Applicable to the V.C. Summer
29 - Transmission Lines During the Renewal Term
30
31
32

33
34
35
36
37
38
39

ISSUE-10 CFR Part 51, Subpart A, 10 CFR 51.53(c)(3)(i) SEIS
Appendix B, Table B-1 GEIS Section Subparagraph Section

HUMAN HEALTH

Electromagnetic fields, acute effects 4.5.4.1 H 4.2.1
(electric shock)

Electromagnetic fields, chronic 4.5.4.2 NA 4.2.2
effects
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1 4.2.1 Electromagnetic Fields-Acute Effects
2
3 In the GEIS (NRC 1996), the staff found that, without a review of the conformance of each
4 nuclear plant transmission line with National Electrical Safety Code (NESC) criteria (IEEE
5 1997), it was not possible to determine the significance of the electric shock potential.
6 Evaluation of individual plant transmission lines is necessary because the issue of electric
7 shock safety was not addressed in the licensing process for some plants. For other plants, land
8 use in the vicinity of transmission lines may have changed, or power distribution companies
9 may have chosen to upgrade line voltage. To comply with 10 CFR 51 .53(c)(3)(ii)(H), the

10 applicant must provide an assessment of the potential shock hazard if the transmission lines
11 that were constructed for the specific purpose of connecting the plant to the transmission
12 system do not meet the recommendations of the NESC for preventing electric shock from
13 induced currents.
14
15 SCE&G built eight transmission lines for the specific purpose of connecting V.C. Summer to the
16 transmission system (NRC 1981, Section 3.2.7). Two additional transmission lines were built
17 by Santee Cooper, co-owner of V.C. Summer, to connect the station to the regional grid. A
18 total of 10 transmission lines connect V.C. Summer to the transmission system. SCE&G and
19 Santee Cooper have constructed approximately 257 km (160 mi) of transmission lines (193 km
20 [120 miJ of corridor) that occupy approximately 800 ha (2000 ac) of corridor. SCE&G and
21 Santee Cooper designed and constructed all V.C. Summer transmission lines in accordance
22 with the NESC and industry guidance that was in effect when the lines were built (SCE&G
23 2002a).
24
25 To support its conclusion that the transmission lines at V.C. Summer are in compliance with the
26 NESC 5-mA, electric-field-induced current limit, SCE&G conducted a computer-model-based
27 analysis evaluating the conformance of the transmission lines at V.C. Summer with the NESC
28 requirement that transmission lines be designed to limit the steady-state current due to
29 electrostatic effects to 5 mA in a tractor-trailer parked under the lines (SCE&G 2002a). SCE&G
30 calculated electric field strength and induced current for both Santee Cooper- and SCE&G-
31 owned lines using a computer code called ACIDCLINE, produced by the Electric Power
32 Research Institute (EPRI 1991). The results of this computer program have been field-verified
33 through actual electric field measurements by several utilities. The input parameters included
34 the limiting case configuration for each line, that line sag be determined at 48.9 C (120 F)
35 conductor temperature, and the maximum vehicle size under the lines is a tractor-trailer.
36
37 The analysis determined that none of the transmission lines has the capacity to induce as much
38 as 5 mA in a tractor-trailer parked beneath the lines. Therefore, V.C. Summer transmission line
39 designs conform to the NESC provisions for preventing electric shock from induced or steady-
40 state current.
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2 The staff has reviewed the available information, including that provided by the applicant, the
3 staff's site visit, the scoping process, and other public sources. Using this information, the staff
4 evaluated the potential impacts for electric shock resulting from operation of V.C. Summer and
5 associated transmission lines. The staff considered the cumulative impacts of past, current,
6 and foreseeable future actions at the site regardless of what agency (Federal or non-Federal)
7 or person undertakes such other actions. It is the staff's preliminary conclusion that the
8 potential impacts for electric shock during the renewal term are SMALL.
9

10 During the course of the SEIS preparation, the staff considered mitigation measures for the
11 continued operation fo V.C. Summer. When continued operation for an additional 20 years is
12 considered as a whole, all of the specific effects on the environment (whether or not
13 "significant") were considered. Based on the assessment to date, the staff expects that the
14 measures in place at V.C. Summer (e.g., transmission lines are in compliance with the NESC)
15 provide mitigation for all impacts related to acute effects of electromagnetic fields, and no new
16 mitigation measures are warranted.
17
18 4.2.2 Electromagnetic Fields-Chronic Effects
19
20 In the GEIS, the chronic effects of 60-Hz electromagnetic fields from power lines were not
21 designated as either Category or Category 2, and will not be until a scientific consensus is
22 reached on the health implications of these fields.
23
24 The potential for chronic effects from these fields continues to be studied and is not known at
25 this time. The National Institute of Environmental Health Sciences (NIEHS) directs related
26 research through the U.S. Department of Energy. A recent report (NIEHS 1999) contains the
27 following conclusion:
28
29 The NIEHS concludes that ELF-EMF [extremely low frequency-electromagnetic
30 field] exposure cannot be recognized as entirely safe because of weak scientific
31 evidence that exposure may pose a leukemia hazard. In our opinion, this finding
32 is insufficient to warrant aggressive regulatory concem. However, because
33 virtually everyone in the United States uses electricity and therefore is routinely
34 exposed to ELF-EMF, passive regulatory action is warranted such as a
35 continued emphasis on educating both the public and the regulated community
36 on means aimed at reducing exposures. The NIEHS does not believe that other
37 cancers or non-cancer health outcomes provide sufficient evidence of a risk to
38 currently warrant concem.

39
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1 This statement is not sufficient to cause the staff to change its position with respect to the
2 chronic effects of electromagnetic fields. The staff considers the GEIS finding of 'not
3 applicable still appropriate and will continue to follow developments on this issue.
4

5 4.3 Radiological Impacts of Normal Operations
6
7 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
8 V.C. Summer in regard to radiological impacts are listed in Table 4-6. SCE&G stated in its ER
9 (SCE&G 2002a) that it is not aware of any new and significant information associated with the

10 renewal of the V.C. Summer OL No new and significant information on these issues has been
11 identified by the staff during its independent review of the V.C. Summer ER, the staffs site visit,
12 the scoping process, discussions with other agencies, or staff evaluation of other available
13 information. Therefore, the staff concludes that there are no impacts related to these issues
14 beyond those discussed in the GEIS. For these issues, the staff concluded in the GEIS that the
15 impacts are SMALL, and additional plant-specific mitigation is not likely to be sufficiently
16 beneficial to be warranted.
17
18 A brief description of the staffs review and the GEIS conclusions, as codified in Table B-1, for
19 each of these issues follows:
20
21 * Radiation exosures to Dublic (license renewal term). Based on information in the GEIS,
22 the Commission found that
23
24 Radiation doses to the public will continue at current levels associated with normal
25 operations.
26
27 The staff has not identified any new and significant information. Therefore, the staff
28 concludes that there are no impacts of radiation exposures to the public during the renewal
29 term beyond those discussed in the GEIS.
30
31 Table 4-6. Category 1 Issues Applicable to Radiological Impacts of Nornal Operations
32 During the Renewal Terrn
33
as ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Sections
36 HuMAN HEALTH
37 Radiation exposures to public (license renewal term) 4.6.2
38 Occupational radiation exposures (license renewal term) 4.6.3
39
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1
2 * Occupational radiation exposures (license renewal term). Based on Information in the
3 GEIS, the Commission found that
4
5 Projected maximum occupational doses during the license renewal term are
6 within the range of doses experienced during normal operations and normal
7 maintenance outages, and would be well below regulatory limits.
8
9 The staff has not identified any significant new information during Its Independent review of

10 the SCE&G ER, the staffs site visit, the scoping process, or staff evaluation of other
11 available information. Therefore, the staff concludes that there are no impacts of
12 occupational radiation exposures during the renewal term beyond those discussed in the
13 GEIS.
14
15 There are no Category 2 issues related to radiological mpacts of routine operations.

16
17 4.4 Socioeconomic Impacts of Plant Operations During the License Renewal
18 Term
19
20 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
21 socioeconomic impacts during the renewal term are listed in Table 4-7. SCE&G stated in its ER
22 (SCE&G 2002a) that it was not aware of any new and significant information associated with
23 the renewal of the V.C. Summer OL. The staff has not identified any significant new
24 information during Its independent review of the SCEG ER (SCE&G 2002a), the staff's site
25 visit, the scoping process, or staff evaluation of other information. Therefore, the staff
26
27
28 Table 4-7. Category 1 Issues Applicable to Socioeconomics During the Renewal Term
29

30

31

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Sections

SOCOECONOMICS

32 Public services: public safety, social services, and tourism and recreation 4.7.3; 4.7.3.3; 4.7.3.4;
4.7.3.6

33 Public services: education (license renewal term) 4.7.3.1

34 Aesthetic Impacts (license renewal term) 4.7.6

35 Aesthetic impacts of transmission lines (license renewal term) 4.5.8
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2 concludes that there are no impacts related to these issues beyond those discussed in the
3 GEIS (NRC 1996). For these issues, the staff concluded in the GEIS that the impacts are
4 SMALL, and additional plant-specific mitigation is not likely to be sufficiently beneficial to be
5 warranted.
6
7 A brief description of the staffs review and the GEIS conclusions, as codified in Table B-1, for
8 each of these issues follows:
9

10 * Public services: public safety. social services, and tourism and recreation. Based on
11 information in the GEIS, the Commission found that

14 Impacts to public safety, social services, and tourism and recreation are
15 expected to be of small significance at all sites.
16
17 The staff has not identified any significant new information during its independent review of
18 the SCE&G ER (SCE&G 2002a), the staffs site visit, the scoping process, or staff
19 evaluation of other available information. Therefore, the staff concludes that there are no
20 impacts on public safety, social services, and tourism and recreation during the renewal
21 term beyond those discussed in the GEIS.
22
23 * Public services: education flicense renewal term). Based on information in the GEIS,
24 the Commission found that
25
26 Only impacts of small significance are expected.
27
28 The staff has not identified any significant new information during its independent review of
29 the SCE&G ER (SCE&G 2002a), the staff's site visit, the scoping process, or staff
30 evaluation of other available information. Therefore, the staff concludes that there are no
31 impacts on education during the renewal term beyond those discussed in the GEIS.
32
33 * Aesthetic impacts (license renewal term). Based on information in the GEIS, the
34 Commission found that
35
36 No significant impacts are expected during the license renewal term.
37
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1
2
3
4
5
6
7
8

9

10

The staff has not identified any significant new information during its independent review of
the SCE&G ER (SCE&G 2002a), the staff's site visit, the scoping process, or staff
evaluation of other available information. Therefore, the staff concludes that there are no
aesthetic impacts during the renewal term beyond those discussed in the GEIS.

. Aesthetic impacts of transmission lines (license renewal term). Based on information in
the GEIS, the Commission found that

No significant impacts are expected during the license renewal term.

11 The staff has not identified any significant new information during its independent review of
12 the SCE&G ER (SCE&G 2002a), the staff's site visit, the scoping process, or staff
13 evaluation of other available information. Therefore, the staff concludes that there are no
14 aesthetic impacts of transmission lines during the renewal term beyond those discussed in
15 the GEIS.
16
17 Table 4-8 lists the Category 2 socioeconomic issues, which require plant-specific analysis, and
18 environmental justice, which was not addressed in the GEIS. These issues are discussed in
19 Sections 4.4.1 through 4.4.6.
20
21
22 Table 4-8. Environmental Justice and GEIS Category 2 Issues Applicable to
23 Socioeconomics During the Renewal Term
24

25
26

27
28

29

30

31

32

33

ISSUE-10 CFR Part 61, Subpart A, GEIS 10 CFR 51.53(c)(3)(i)
Appendix B, Table B-1 Sections Subparagraph SEIS Section

SOCIOECONOMICS

Housing impacts 4.7.1 1 4.4.1

Public services: public utilities 4.7.3.5 1 4.4.2

Offsite land use (license renewal term) 4.7.4 1 4.4.3
Public services, transportation 4.7.3.2 J 4.4.4
Historic and archaeological resources 4.7.7 K 4.4.5

Environmental justice Not Not addressed(a) 4.4.6
addressed(O)

34 (a) Guidance related to environmental justice was not in place at the time the GEIS and the associated revision
35 to 10 CFR Part 61 were prepared. Therefore, environmental justice is to be addressed In the licensee's ER
36 and the staffs environmental impact statement
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1
2 4.4.1 Housing Impacts During Operations
3
4 Housing impacts is a Category 2 issue (10 CFR 51, Subpart A, Appendix B, Table B-1). In
5 determining housing impacts, the applicant chose to follow Appendix C of the GEIS
6 (NRC 1996), which presents a population characterization method that is based on two factors,
7 "sparsenessu and uproximityh (GEIS Section C.1.4 [NRC 19961). Sparseness measures
8 population density within 32 km (20 ml) of the site, and proximity measures population density
9 and city size within 80 km (50 mi). Each factor has categories of density and size

10 (GEIS Table C.1), and a matrix is used to rank the population category as low, medium, or high
11 (GEIS Figure C.1).
12
13 SCE&G used 2000 census data from the U.S. Census Bureau website (USCB 2000) and
14 geographic information system software (ArcView®) to determine demographic characteristics
15 in the V.C. Summer vicinity. As derived from Census Bureau information, an estimated
16 136,842 people live within 32 km (20 mi) of V.C. Summer. Applying the GEIS sparseness
17 measures, V.C. Summer has a population density of 109 persons per square mile within 32 km
18 (20 mi) and falls into a less sparse category, Category 3 (having 60 to 120 persons per square
19 mile).
20
21 As derived from Census Bureau information, an estimated 1.02 million people live within 80 km
22 (50 mi) of V.C. Summer. This equates to a population density of 131 persons per square mile
23 within 50 miles. Applying the GEIS proximity measures, V.C. Summer is classified as
24 Category 3 (having one or more cities with 100,000 or more persons and less than 190 persons
25 per square mile within 50 ml). According to the GEIS sparseness and proximity matrix, the
26 V.C. Summer ranks of sparseness Category 3 and proximity Category 3 result in the conclusion
27 that V.C. Summer is located in a medium-population area.
28
29 Refurbishment activities and continued operations could result In housing impacts due to
30 increased staffing. However, SCE&G does not plan to perform refurbishment and concluded
31 that there would be no refurbishment-related impacts to area housing. Accordingly, the
32 following discussion focuses on impacts of continued operations on local housing availability.
33 The maximum impact to area housing is calculated using the following assumptions: (1) all
34 direct and indirect jobs would be filled by in-migrating residents; (2) the residential distribution of
35 new residents would be similar to current worker distribution; and (3) each new job created
36 (direct and indirect) represents one housing unit. As described in Section 3.4 of the SCE&G ER
37 (SCE&G 2002a), approximately 90 percent of V.C. Summer employees reside in Fairfield,
38 Lexington, Newberry, and Richland Counties. Therefore, the focus of the housing impact
39 analysis is on these areas.
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1 10 CFR Part 51, Subpart A, Appendix B, Table B-1 states that impacts on housing availability
2 are expected to be of small significance at plants located in a medium-population area where
3 growth-control measures are not in effect. This conclusion is supported by the following site-
4 specific housing analysis. The GEIS assumes that an additional staff of 60 permanent workers
5 per unit might be needed during the license renewal period to perform routine maintenance and
6 other activities, and Section 3.4 of the SCE&G ER (SCE&G 2002a) conservatively estimates
7 that 60 additional employees during the license renewal period could generate demand for
8 237 housing units (60 direct and 177 indirect jobs). If it Is assumed that 90 percent of the
9 237 new workers would locate in these four counties, consistent with current employee trends,

10 then approximately 213 housing units would be required in Fairfield, Lexington, Newberry, and
11 Richland Counties. The V.C. Summer site is located in a medium-population area and neither
12 Fairfield nor the adjacent Central Midlands Counties are subject to growth-control measures
13 that would limit housing development. There are ample housing options to absorb this increase
14 In all four counties as detailed in Table 2-5 with nearly 248,000 units and almost 22,000 vacant
15 units in 2000.
16
17 Based on the NRC criteria, the SCE&G ER (SCE&G 2002a) expects housing impacts to be
18 SMALL during continued operations at V.C. Summer. SMALL impacts result when no
19 discernible change In housing availability occurs, changes in rental rates and housing values
20 are similar to those occurring statewide, and no housing construction or conversion Is required
21 to meet new demand (NRC 1996).
22
23 The staff reviewed the available Information relative to housing impacts and SCE&G's
24 conclusions. Based on this review and because the bounding number of new housing units.
25 needed Is a very small percentage of the available units, the staff concludes that the impact on
26 housing during the license renewal period would be SMALL, and additional mitigation is not
27 warranted.
28
29 4.42 Public Services: Public Utility Impacts During Operations

30
31 Impacts on public utility services are considered SMALL if there is little or no change in the
32 ability of the system to respond to the level of demand, and thus there is no need to add capital
33 facilities. Impacts are considered MODERATE if overtaxing service capabilities occurs during
34 periods of peak demand. Impacts are considered LARGE if existing levels of service (e.g.,
35 water or sewer services) are substantially degraded and additional capacity is needed to meet
36 ongoing demands for services. The GEIS indicates that, in the absence of new and significant
37 information to the contrary, the only impacts on public utilities that could be significant are
38 impacts on public water supplies (NRC 1996).
39
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1 Analysis of impacts on the public water supply system considered plant demand and plant-
2 related population growth. Section 2.2.2 describes the V.C. Summer permitted withdrawal rate
3 and actual use of water. V.C. Summer does not use water from a municipal system and is
4 planning no major refurbishment, so plant demand would not change beyond current demands
5 (SCE&G 2002a).
6
7 The NRC considers both plant demand and plant-related population growth demands on local
8 water resources. The impact to the local water supply systems from plant-related population
9 growth can be determined by calculating the amount of water that would be required by these

10 individuals. The average American uses between 190 and 300 L (50 and 80 gal) per day for
11 personal use (Fetter 1980).
12
13 In Section 3.4 of the SCE&G ER (SCE&G 2002a), the applicant uses a conservative estimate of
14 60 additional employees during the license renewal period who could generate a total of
15 237 new jobs, which could result in a population increase of 640 in the area 1237 jobs multiplied
16 by 2.7, which is the average number of persons per household in the area (CMCOG 1999)].
17 Using this consumption rate, the plant-related population increase could require an additional
18 192,000 Ud (51,200 gald) (640 people multiplied by 300 Ud [80 gald]) in an area where the
19 public water supply capacity is more than 570 million Ud (150 million gaVd). If it Is assumed
20 that this increase is distributed across the four potentially affected counties, consistent with
21 current employee trends, the increase in water demand would not create shortages in capacity
22 of the water supply systems in these communities.
23
24 The staff has reviewed the available information and the SCE&G analysis discussed above.
25 Because the increase in water use is such a small percentage of the available capacity in the
26 region, the staff concludes that the impact of the increase in water use is SMALL, requiring no
27 additional mitigation.
28
29 4.4.3 Offsite Land Use During Operations

30
31 Offsite land use during the license renewal term is a Category 2 issue (10 CFR 51, Subpart A,
32 Appendix B, Table B-1). Table B-i of 10 CFR 51 Subpart A, Appendix B notes that significant
33 changes in land use may be associated with population and tax revenue changes resulting from
34 license renewal.'
35
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1 Section 4.7.4 of the GEIS defines the magnitude of land-use changes as a result of plant
2 operation during the license renewal term as follows:
3

4 SMALL - Little new development and minimal changes to an area's land-use pattern.

5
6 MODERATE - Considerable new development and some changes to the land-use
7 pattern.
8
9 LARGE - Large-scale new development and major changes in the land-use pattern.

10
11 SCE&G has identified a maximum of 60 additional employees during the license renewal term
12 plus an additional 177 indirect jobs (total 237) In the region (SCE&G 2002a). In Section 3.7.5 of
13 the GEIS (NRC 1996), the staff found that if plant-related population growth Is less than
14 5 percent of the study area's total population, then offsite land use changes would be small.
15 This is especially pertinent if the study area has established patterns of residential and
16 commercial development, a population density of at least 23 persons/km2 (60 persons/mi 2), and
17 at least one urban area with a population of 100,000 or more within 80 km (50 ml). In the case
18 of V.C. Summer, population growth will be less than 5 percent of the four-county area's total
19 population, each county in the area has established patterns of residential and commercial
20 development guided by comprehensive plans, there is a population density of 131 persons per
21 square mile within a 50-mi radius, and there is one urban area (Columbia) with a population of
22 1 16,278 In the city and a metropolitan area population of 536,691 (USCB 2000). Consequently,
23 the staff concludes that population changes resulting from license renewal are likely to result In
24 SMALL offsite land use impacts.
25
26 Tax revenue can affect land use because it enables local jurisdictions to be able to provide the
27 public services (e.g., transportation and utilities) necessary to support development. In
28 Section 4.7.4.1 of the GEIS, the staff states that the assessment of tax-driven land-use Impacts
29 during the license renewal term should consider (1) the size of the plant's payments relative to
30 the community's total revenues, (2) the nature of the community's existing land-use pattern, and
31 (3) the extent to which the community already has public services in place to support and guide
32 development. If the plant's tax payments are projected to be small relative to the community's
33 total revenue, tax-driven land-use changes during the plant's license renewal term would be
34 small, especially where the community has pre-established patterns of development and has
35 provided adequate public services to support and guide development. In Section 4.7.2.1 of the
36 GEIS, the staff states that If tax payments by the plant owner are less than 10 percent of the
37 taxing jurisdiction's revenue, the significance level would be SMALL. If the plant's tax payments
38 are projected to be medium to large relative to the community's total revenue, new tax-driven
39 land-use changes would be MODERATE. If the tax payments are projected to be a dominant
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1 source of the community's total revenue, new tax-driven land uses would be LARGE
2 (NRC 1996a).
3
4 Fairfield County is the only local jurisdiction that taxes V.C. Summer directly. V.C. Summer tax
5 payments to Fairfield County represented approximately 47 percent of total annual property tax
6 revenues and 47 percent of the County's annual operating budget between 1995 and 2000.
7 Continued operation of V.C. Summer over the license renewal term would be important to
8 maintaining the current level of development and public services, but would not esult in
9 changes to local land-use and development patterns or result in additional costs for public

10 services. V.C. Summer has been, and would probably continue to be, the dominant source of
11 tax revenue for Fairfield County. However, despite having this income source since the early
12 1980s, Fairfield County has not experienced large land-use changes, especially on the west
13 side near V.C. Summer. The V.C. Summer environs have remained largely rural, county
14 population growth rates after V.C. Summer construction have been minimal, and county
15 planners are not projecting large changes (Stowers 2000).
16
17 SCE&G does not anticipate major refurbishment or construction during the license renewal
18 period and therefore does not anticipate any increase in the assessed value of V.C. Summer
19 due to refurbishment-related improvements nor any related tax-increase-driven changes to
20 offsite land-use and development pattems. If the OL for V.C. Summer was not renewed and
21 the station was decommissioned, then impacts to the tax base of the surrounding communities
22 and their economic structures could be significant, as discussed in Section 8.4.7 of the GEIS
23 (NRC 1996). However, based on the information presented above, the staff concludes that tax-
24 related land-use impacts related to renewing the OL for V.C. Summer are likely to be SMALL.
25
26 4.4.4 Public Services: Transportation Impacts During Operations
27
28 On October 4, 1999, 10 CFR 51.53(c)(3)(li)(J) and 10 CFR Part 51, Subpart A, Appendix 8,
29 Table B-1 were revised to clearly state that "Public Services: Transportation Impacts During
30 Operations' is a Category 2 issue (see NRC 1999 for more discussion of this clarification). The
31 issue is treated as such in this SEIS for V.C. Summer.
32
33 As described previously; no major refurbishment is planned and no refurbishment impacts to
34 local transportation are therefore anticipated. The V.C. Summer workforce includes
35 approximately 600 SCE&G and between 130 and 140 contract employees. On an 18-month
36 cycle, 600 to 800 additional workers join the permanent workforce during refueling outages.
37 The SCE&G projection of 60 additional employees associated with license renewal for
38 V.C. Summer represents a conservative estimate that would result in no more than a
39 10 percent increase in the current number of permanent employees and an even smaller
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1 percentage of employees present onsite during a typical refueling outage. This increase in
2 employees and consequent trips generated by renewing the OL would not impact the roadway
3 system that serves V.C. Summer. The area surrounding the station Is essentially rural, low-
4 density residential and there is adequate roadway network capacity even though these are rural
5 roads. Roadway improvements are proposed in the vicinity of V.C. Summer to SC 213 and the
6 Peak Bypass and are shown on the Long-Range Rural System Upgrades Map maintained by
7 the Central Midlands Council of Governments.
8
9 The staff has reviewed the SCE&G ER (SCE&G 2002a) and other information made available

10 during interviews with local officials and observation of the transportation conditions around
11 V.C. Summer and concludes that impacts of V.C. Summer license renewal on transportation
12 would be SMALL and mitigation would not be warranted.
13
14 4.4.5 Historic and Archaeological Resources
15
16 The National Historic Preservation Act of 1966 (NHPA), as amended, requires Federal
17 agencies to take into account the effects of their undertakings on historic properties. The
18 historic preservation review process mandated by Section 106 of the NHPA is outlined in
19 regulations Issued by the Advisory Council on Historic Preservation at 36 CFR Part 800.
20 Renewal of an OL could potentially affect historic properties that may be located at the site.
21 Therefore, In accordance with the NHPA, the NRC must make a reasonable effort to Identify
22 historic properties in the areas of potential effects. If no historic properties are present or
23 affected, the NRC is required to notify the State Historic Preservation Officer (SHPO) before
24 proceeding. If it is determined that historic properties are present, the NRC Is required to
25 assess and resolve possible adverse effects of the undertaking.
26
27 In January 2001, SCE&G wrote to the South Carolina SHPO requesting comments on the V.C.
28 Summer license renewal process. In this letter, SCE&G determined that the continued
29 operation of V.C. Summer will have no impact on historic properties (SCE&G 2001). In a
30 response dated January 29, 2001, the South Carolina SHPO stated that license renewal for the
31 continuing operation of plants such as this one typically has no effect on historic properties
32 (SHPO 2001). NRC has initiated consultation with the South Carolina SHPO pursuant to
33 Section 10 of the NHPA.
34
35 Major refurbishment of V.C. Summer is not required during the license renewal period, so there
36 will be no need to use currently undeveloped portions of the site for operations during the
37 renewal period. Operation of V.C. Summer, as planned under the application for license
38 renewal, would protect undiscovered historic or archaeological resources on the site because
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1 the undeveloped natural landscape and vegetation would remain undisturbed, and access to
2 the site would remain restricted.

3
4 SCE&G established a land use and shoreline management plan. The purpose of this plan is to
5 help maintain and conserve the area's natural and human-made resources as well as assist in
6 providing a balance between recreational use and development and environmental preservation
7 and control. This management plan addresses environmental policies including the exclusion
8 zone, public access, public fishing, and boating and hunting, as well as shoreline activities.
9 Erosion control measures are identified as well as restrictions on the removal of under brushing

10 (SCE&G 2002b).
11
12 SCE&G operating procedures take into account the inadvertent discovery of historic and
13 archaeological remains at V.C. Summer. However, care should be taken during normal
14 operational and maintenance conditions to ensure that historic properties are not inadvertently
15 impacted. These activities may include not only operation of V.C. Summer itself, but also land
16 management-related actions such as recreation, wildlife habitat enhancement, or
17 maintaininglupgrading V.C. Summer access roads through the site and on transmission line
18 rights-of-way.
19
20 Based on the staffs cultural resources analysis and consultation, on SCE&G conclusions that
21 major refurbishment activities will not be undertaken related to the license renewal of
22 V.C. Summer, and on the fact that operation will continue within the bounds of station
23 operations as evaluated in the Final Environmental Statement (AEC 1973), the staff concludes
24 that the potential impacts on historic and archaeological resources are SMALL, and no
25 additional mitigation is warranted.

26

27 4.4.6 Environmental Justice
28
29 Environmental justice refers to a Federal policy that requires that Federal agencies identify and
30 address, as appropriate, disproportionately high and adverse human health or environmental
31 effects of its actions on minoritya" or low-income populations. The memorandum accompanying
32 Executive Order 12898 (59 Federal Register7629) directs Federal executive agencies to
33 consider environmental justice under the National Environmental Policy Act of 1969. The
34 Council on Environmental Quality has provided guidance for addressing environmental justice
35 (CEO 1997). Although the Executive Order is not mandatory for independent agencies, the

(a) The NRC Guidance for performning environmental justice reviews defines zminority' as American Indian or
Alaskan Native, Asian or Pacific Islander, Black not of Hispanic Origin, or Hispanic (NRC 2001).
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1 NRC has voluntarily committed to undertake environmental justice reviews. Specific guidance
2 is provided in NRC Office of Nuclear Reactor Regulation Office Instruction LIC-203, Procedural
3 Guidance for Preparing Environmental Assessments and Considering Environmental Issues
4 (NRC 2001).

5
6 The staff examined the geographic distribution of minority and low-income populations within
7 80 km (50 mi) of V.C. Summer, using the 2000 Census (USCB 2000) for low-income and
8 minority populations. The radius within 80 km (50 ml) of V.C. Summer encompassed 21 South
9 Carolina counties and a small portion of one county In North Carolina. The analysis was

10 supplemented with interviews with local governments and social service agencies in Fairfield
11 County and the Central Midlands Region.
12
13 For the purpose of the staffs review, a minority population is defined to exist f the percentage
14 of each minority and aggregated minority category within the census block groups potentially
15 affected by the license renewal of V.C. Summer exceeds the corresponding percentage of
16 minorities in the entire State of South Carolina by 20 percent; or If the corresponding
17 percentage of minorities within the census block group is at least 50 percent. A low-income
18 population is defined to exist f the percentage of low-income population within a census block
19 group(a) exceeds the corresponding percentage of low-income population in the entire State of
20 South Carolina by 20 percent, or if the corresponding percentage of low-income population
21 within a census block group is at least 50 percent.
22
23 The Census Bureau data characterize South Carolina as 0.3 percent American Indian or
24 Alaskan Native; 0.9 percent Asian; 0.0 percent Native Hawaiian or other Pacific Islander;
25 29.5 percent Black races; 1.0 percent all other single minorities; 1.0 percent multi-racial;
26 32.8 percent aggregate of minority races; and 2.4 percent Hispanic ethnicity (USCB 2000).
27 Census Bureau data characterize North Carolina as 1.2 percent American Indian or Alaskan
28 Native; 1.4 percent Asian; 0.0 percent Native Hawaiian or other Pacific Islander, 21.6 percent
29 Black races; 2.3 percent all other single minorities; 1.3 percent multi-racial; 27.9 percent
30 aggregate of minority races; and 4.7 percent Hispanic ethnicity (USCB 2000).
31

(a) A census block group is a combination of census blocks, which are statistical subdivisions of a census tract. A
census block Is the smallest geographic entity for which the Census Bureau collects and tabulates decennial
census information. A census tract is a small, relatively permanent statistical subdivision of counties delineated
by local committees of census data users In accordance with Census Bureau guidelines for the purpose of
collecting and presenting decennial census data. Census block groups are subsets of census tracts (USCB
2001).
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1 The SCE&G ER (SCE&G 2002a) reported that aggregate minority populations exist in
2 230 block groups based on the more than 20 percent criterion. Figure 4-1 displays the location
3 of these minority block groups distributed among the counties in the geographic area. The
4 African American minority population exists in 209 block groups based on the more than
5 20 percent criterion. Based on the more than 20 percent criterion, American Indian or Alaskan
6 Native minority populations exist in a single block group in York County. The Catawba Indian
7 Nation has tribal lands (approximately 283 ha [700 ac]) in the Rock Hill, South Carolina, area
8 (EDA 2000). Total tribal membership is believed to be around 3000, with approximately half of
9 this number living in York County and Lancaster County (EDA 2000; EPA 2001). Based on the

10 more than 20 percent criterion, Hispanic ethnicity minority populations exist in two block groups
1 1 that are in Saluda County and Greenwood County. Based on the more than 20 percent
12 criterion, the Asian minority population exists in a single block group in Richland County. No
13 Native Hawaiian or other Pacific Islander, other single minorities, or multi-racial minorities exist
14 in the geographic area based on the more-than-20-percent or the exceeds-50-percent criteria.
15
16 The Census Bureau had not yet released 2000 census data for low-income households when
17 the SCE&G ER (SCE&G 2002a) was prepared. Therefore, SCE&G used 1990 census data
18 from the Census Bureau website (USCB 1991) in reporting the percentage of the total
19 households within the States of North Carolina and South Carolina that are deemed low-income
20 households and in identifying low-income households within 80 km (50 mi) of V.C. Summer.
21 The 2000 census data for low-income households has since been made available by the
22 Census Bureau, and subsequently, the staff assessed this matter using the more recent data.
23
24 NRC guidance defines low-income using Census Bureau statistical poverty thresholds (NRC
25 2001, Appendix D). The low-income household numbers for each census tract were divided by
26 the total households for that census tract to obtain the percentage of low-income households
27 per census tract. Census Bureau data (USCB 1991) characterize 15.8 percent of South
28 Carolina and 14.0 percent of North Carolina households as low income. Based on the more-
29 than-20-percent criterion, 15 1990-census tracts contained a low-income population. Eleven of
30 these tracts were found in Richland County, two in York County, and one each in Lexington and
31 Sumter Counties. Figure 4-2 displays the locations of low-income household tracts among the
32 counties in the geographic area.

33
34 With the locations of minority and low-income populations identified, the staff proceeded to
35 evaluate whether any of the environmental impacts of the proposed action could affect these
36
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1 populations in a disproportionately high and adverse manner. Based on staff guidance
2 (NRC 2001), air, land, and water resources within about 80 km (50 ml) of V.C. Summer were
3 examined. Within that area, a few potential environmental impacts could affect human
4 populations; all of these were considered SMALL for the general population.
5
6 The pathways through which the environmental impacts associated with V.C. Summer license
7 renewal can affect human populations are discussed throughout this SEIS. The staff evaluated
8 whether minority and low-income populations could be disproportionately affected by these
9 impacts. The staff found no unusual resource dependencies or practices, such as subsistence

10 agriculture, hunting, or fishing through which the populations could be disproportionately high
11 and adversely affected. In addition, the staff did not identify any location-dependent
12 disproportionately high and adverse impacts affecting these minority and low-income
13 populations. The staff concludes that offsite impacts from V.C. Summer to minority and low-
14 income populations would be SMALL, and no special mitigation is warranted.
15
16 It is evident from staff consultations with local officials and research that Fairfield and Newberry
17 Counties demonstrate many of the hallmarks of communities likely to be impacted by
18 environmental justice issues. There are many Indicators that this Is a valid observation that can
19 be supported by the reports of local social service agencies (United Way of the Central
20 Midlands 2002). It can also be concluded that the presence of V.C. Summer may counteract
21 and mitigate some of these socioeconomic Issues and concerns.
22

23 4.5 Groundwater Use and Quality
24
25 The single Category 1 Issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that Is
26 applicable to V.C. Summer groundwater use and quality Is listed in Table 4-9. SCE&G stated In
27 its ER that It is not aware of any new and significant information associated with the renewal of
28 the V.C. Summer OL (SCE&G 2002a). The staff has not Identified any significant new
29 information during ts independent review of the SCE&G ER, the staff's site visit, the scoping
30 process, or staff evaluation of other available information. Therefore, the staff concludes that
31 there are no impacts related to this Issue beyond those discussed in the GELS. For this issue,
32 the GEIS concluded that the impacts are SMALL, and additional plant-specific mitigation is not
33 likely to be sufficiently beneficial to be warranted.
34
35 A brief description of the staffs review and the GEIS conclusions, as codified in Table B-1,
36 10 CFR 51, follows.
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1 Table 4-9. Category 1 Issue Applicable to Groundwater Use and Quality During the
2 Renewal Term
3

4

5
6
7
8

GEIS
ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 Sections

GROUNDWATER USE AND QUALITY

Groundwater-use conflicts (potable and service water; plants that use <100 gpm). 4.8.1.1

9 * Groundwater-use conflicts (Dotable and service water plants that use <100 nom).
10 Based on information in the GEIS, the Commission found that

12
13 Plants using less than 100 gpm are not expected to cause any groundwater-
14 use conflicts.
15
16 The V.C. Summer groundwater use is less than 100 gpm. The staff has not dentified any
17 significant new information during its independent review of the SCE&G ER, the staffs site
18 visit, the scoping process, or staff evaluation of other available information. Therefore, the
19 staff concludes that there are no groundwater-use conflicts during the renewal term beyond
20 those discussed in the GEIS.
21
22 Category 2 issues related to groundwater use and quality during the renewal term that are
23 applicable to V.C. Summer are discussed in the sections that follow. These issues, which
24 require plant-specific analysis, are listed in Table 4-10.
25

26 4.5.1 Groundwater Use Conflicts (Plants Using Cooling Towers or Cooling
27 Ponds that Withdraw Make-up Water from a Small River)
28

29 The issue of groundwater use conflicts applies to V.C. Summer because it withdraws from and
30 discharges to a cooling pond, Monticello Reservoir, which receives its make-up water from Parr
31 Reservoir on the Broad River. The Broad River is considered a small river, based on an
32 average flow of 5.9 x 109 m3/yr (2.1 x 101 f/yr).
33

34 Daily mean flow in the Broad River in the vicinity of V.C. Summer (at Alston, South Carolina,
35 1.9 km 11.2 mil downstream of the Parr Shoals dam) ranged from 6.65 m3/s (235 to 130,000
36 cfs) over the period of record, with an annual average of 185.05 m3/s (6535 cfs). According to
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1 Table 4-10. Category 2 Issues Applicable to Groundwater Use and Quality During the
2 Renewal Term

3

4

6
7
8
9

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

ISSUE-10 CFR Part 51, Subpart A, GEIS 1D CFR 51 53(cX3)(li) SEIS
Appendix B, Table B-1 Sections Subparagraph Section

GROUND-WATER USE AND QUALITY

Groundwater-use conflicts (plants using 4.8.1.3 A 4.5.1
cooling towers or cooling ponds that 4.4.2.1
withdraw make-up water from a small
river)
Groundwater quality degradation (cooling 4.8.3 D 4.5.2
ponds at Inland sites)

the Final Environmental Statements for construction (AEC 1973) and operation (NRC 1981) of
Summer Station, the lowest recorded daily mean flow at a gauging station in the vicinity of
V.C. Summer was 4.22 m3/s (149 cfs) at Richtex, South Carolina, 11.26 km (7 ml) downstream
of the Parr Shoals dam. This U.S. Geological Survey station was taken out of service In 1983.
Monticello Reservoir water lost to evaporation is replaced with water from Parr Reservoir as
part of the normal operation of the FPSF. Water is cycled between the reservoirs daily. The
V.C. Summer water use reports for 1998 and 1999 indicate that evaporative losses as high as
0.62 m3/s (22 cfs) are associated with V.C. Summer operations (SCE&G 1998, 1999). This
loss represents approximately 1.7 percent of the cooling water removed from the reservoir
(37.04 m3/s [1308 cfs]) and approximately 0.3 percent of the average annual.natural stream
flow of 185.05 m3/s (6535 cfs). The potential evaporative loss represents 14.8 percent of the
lowest recorded daily mean stream flow of 4.22 m3/s (149 cfs) reported in the Final
Ehvironmental Statement (NRC 1981).

Water used for cooling at the facility Is not removed from a stream with natural flow, but from
Parr Reservoir, an impounded section of the Broad River. The flow is regulated to maintain a
minimum downstream release of 4.25 m3/s (150 cfs) (NRC 1981). The site Is located within the
Piedmont Physiographic Province of South Carolina. Rivers in the South Carolina Piedmont
typically are high-energy, shallow, rocky-bottomed streams that tend not to develop extensive
alluvial flood plains. The Broad River is typical of the area. With the construction of Parr
Reservoir, the upstream river flood plain was inundated. The surrounding area is characterized
by a surficial water table aquifer In saprolitic soils and shallow fractures in rocks (SCE&G
2002a). With the construction of Parr Reservoir, the water in the surficial aquifer adjacent to
the reservoir rose. Water flow within saprolitic soil is typically very slow due to the relatively
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1 impermeable natural soils, and the flow direction follows the surface topography within drainage
2 basins toward discharge points along the stream valleys. These soils release water slowly back
3 to reservoir during extreme low-level periods. The fact that Broad River water is pumped (via
4 FPSF) to Monticello Reservoir for condenser cooling has had no significant impact on the
5 alluvial aquifer In the vicinity of the site during periods of low natural stream flow. The water in
6 Parr Reservoir itself and the surrounding surficial aquifer distributes any loss in reservoir water
7 level in such a way as to be considered insignificant to the alluvial aquifer. Impacts of V.C.
8 Summer operation on the alluvial aquifer over the license renewal term would likewise be
9 SMALL and would not warrant mitigation.

10
11 The staff has reviewed the available information including the discharge history of the Broad
12 River, maintenance of minimum flow conditions on the Broad River, the physiographic and
13 hydrogeologic setting, and the demands placed on the Broad River during low-flow conditions
14 to compensate for evaporative losses. Based on this evaluation, any impacts from
15 V.C. Summer on the Broad River flow conditions or associated, sparsely-distributed alluvial
16 groundwater that would affect instrearn and riparian communities in Parr Reservoir or the Broad
17 River over the license renewal term would be SMALL and would not warrant mitigation.
18
19 4.5.2 Groundwater Quality Degradation (Cooling Ponds at Inland Sites)

20
21 The issue of groundwater degradation applies to V.C. Summer because the station uses a
22 cooling pond. V.C. Summer employs a once-through cooling system, but withdraws from and
23 discharges to a cooling pond, Monticello Reservoir. Monticello Reservoir provides once-
24 through cooling water to V.C. Summer and acts as the upper reservoir for the FPSF. Parr
25 Reservoir, created by the damming of the Broad River, serves as the lower reservoir for the
26 FPSF. Make-up water for Monticello Reservoir is supplied from Parr Reservoir. As part of
27 FPSF operations, water is released from Monticello Reservoir through FPSF and discharged to
28 Parr Reservoir during the day. Water is then pumped at night from Parr Reservoir to Monticello
29 Reservoir to maintain the level of the upper reservoir. Over time, the water quality of Monticello
30 Reservoir due to the constant cycling and mixing of water is basically that of the Broad River
31 (NRC 1981).
32
33 Water quality monitoring data indicate that Monticello Reservoir waters are relatively low in
34 concentrations of common ions, low in hardness, and low in dissolved solids/conductivity
35 (Dames and Moore 1985). Groundwater in the vicinity of the site is highly mineralized, due to
36 prolonged contact with, and solution of, rock minerals, and as a result Is generally higher than
37 local surface waters in hardness, dissolved solids, and conductivity (Dames and Moore 1985,
38 Table 2.2.2; SCE&G 2002a). There is no indication that evaporative losses associated with
39 operation of V.C. Summer have increased concentrations of common ions, minerals, or solids
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I in Monticello Reservoir water, and no indication that groundwater quality in the area has been
2 affected by this cooling pond. Therefore, there appears to have been little or no negative
3 impact on groundwater quality as a result of the operation of V.C. Summer. Impacts of
4 continued operation would be SMALL and would not warrant mitigation.
5
6 The staff has reviewed the available information Including the physiographic and hydrogeologic
7 setting and the water quality of Monticello Reservoir and the regional groundwater. Based on
8 this evaluation, overall groundwater quality is likely to be improved by the presence of
9 Monticello Reservoir and any negative impacts from V.C. Summer on the groundwater in the

10 vicinity of the Station over the license renewal term would be SMALL and would not warrant
11 mitigation.
12

13 4.6 Threatened or Endangered Species
14
15 Threatened or endangered species are listed as a Category 2 issue In 10 CFR Part 51,
16 Subpart A, Appendix B; Table B-1. This issue is listed In Table 4-1 1.
17
18 This Issue requires consultation with appropriate agencies to determine whether threatened or
19 endangered species are present and whether they would be adversely affected by continued
20 operation of the nuclear plant during the license renewal term. The presence of threatened or
21 endangered species in the vicinity of V.C. Summer Is discussed in Sections 2.2.5 and 2.2.6.
22

23 4.6.1 Aquatic Species
24
25 No Federal-listed threatened or endangered aquatic species or their habitats are known to
26 occur at the V.C. Summer site, Including Monticello/Parr Reservoir system or in streams that
27 are crossed by a V.C. Summer transmission line corridor (SCE&G 2002a).
28
29 Aquatic species that may have historically inhabited the Broad River include the shortnose
30 sturgeon (Acipenserbrevirostrum), a Federal-listed endangered species of fish, and a mussel,
31 the Carolina heelsplitter (Lasmigona decorata). The shortnose sturgeon is currently not
32 known from the Broad River, the nearest documented populations are in Lakes Marion
33 and Moultrie in the Santee Cooper system. The upstream migration of this species is
34 prevented by dams. Although the Carolina heelsplitter is known from several creeks in
35 the western portion of Edgewood County, this mussel is not known from the watersheds
36 of creeks in the northeastern portion of the county that Is crossed by a V.C. Summer
37 transmission line corridor.
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I Table 4-11. Category 2 Issue Applicable to Threatened or Endangered Species
2 During the Renewal Term
3

4
5

6

7

8

9

ISSUE-1 0 CFR Part 51, Subpart A, GEIS 10 CFR 51.53(c)(3)(ii) SEIS
Appendix B, Table B-i Section Subparagraph Section

THREATENED OR ENDANGERED SPECIES (FOR ALL PANTS)

Threatened or endangered species 4.1 E 4.6

10 The staff has prepared an assessment evaluating the potential impacts on aquatic threatened
11 or endangered species resulting from the operation of V.C. Summer for an additional 20 years
12 during the renewal period. The staff concluded that V.C. Summer license renewal will have no
13 effect on the shortnose sturgeon or the Carolina heelsplitter. In a letter dated June 26, 2003,
14 the staff transmitted its biological assessment to the USFWS and requested concurrence on its
15 determination. The letter to USFWS and the staffs biological assessment are included in
16 Appendix E to this SEIS.

17
18 The staff has reviewed the V.C. Summer ER (SCE&G 2002a), visited the site, reviewed the
19 current NPDES permit (SC003856, issued 9/29/97) and related operational and biological
20 information, and consulted with the USFWS. The staff concludes that license renewal will not
21 impact Federal-listed aquatic threatened or endangered species or their critical habitat. During
22 the course of its evaluation, the staff considered whether further mitigation for continued
23 operation of V.C. Summer was warranted. Based on this evaluation, the staff determined that
24 mitigation in place at V.C. Summer is appropriate and no additional mitigation is warranted.

25

26 4;6.2 Terrestrial Species
27
28 There are 10 Federal-listed or candidate terrestrial species that are known to occur in the
29 vicinity of V.C. Summer or in counties crossed by the transmission lines (see Section 2.2.6).
30 However, of these species, the bald eagle (Hafiaeetus leucocephalus) is the only terrestrial
31 species known to occur at V.C. Summer or along its transmission line corridors. There have
32 been no reports of collisions or electrocutions of bald eagles along the transmission lines.
33 SCE&G and Santee Cooper participate with the U.S. Department of Agriculture-Natural
34 Resources Conservation Service, SCDNR, and other organizations in a wildlife management
35 program for transmission line corridors. The Power for Wildlifer program is designed to help
36 landowners whose property is crossed by transmission lines convert transmission corridors into
37 productive habitat for wildlife. In addition, SCE&G's procedures require that it follow the
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1 USFWS habitat management guidelines for the bald eagle in the Southeast Region (USFWS
2 1987) and submit a raptor incident report in the event that an electrocuted eagle is found.
3
4 The staff has prepared an assessment evaluating the potential impacts on terrestrial
5 threatened, endangered, or candidate species resulting from the operation of V.C. Summer for
6 an additional 20 years during the renewal period. The staff concluded that V.C. Summer
7 license renewal will have no effect on the wood stork, red-cockaded woodpecker, pool sprite,
8 Georgia aster, smooth coneflower, rough-leafed loosestrife, Canby's dropwort, harperella, or
9 relict trillium. The license renewal may affect, but is not likely to adversely affect, the bald

10 eagle. In a letter dated June 26, 2003, the staff transmitted its biological assessment to the
11 USFWS and requested concurrence on Its determination. The letter to USFWS and the staffs
12 biological assessment are included in Appendix E to this SEIS.
13
14 The staff has reviewed the Information provided by the applicant, met with the SCDNR, and has
15 consulted with the U.S. Fish and Wildlife Service. Based on the site visit, review of the ER,
16 other reports, and consultation with the U.S. Fish and Wildlife Service and the SCDNR, It is the
17 staff's preliminary conclusion that the impacts on terrestrial endangered, threatened, or
18 candidate species of an additional 20 years of operation and maintenance of V.C. Summer and
19 its associated transmission lines would be SMALL, and further mitigation is not warranted.
20

21 4.7 Evaluation of Potential New and Significant Information
22 on Impacts of Operations During the Renewal Term
23
24 The staff has not identified significant new information on environmental issues listed in 10 CFR
25 Part 51, Subpart A, Appendix B, Table B-1, related to operation during the renewal term. The
26 staff reviewed the discussion of environmental impacts associated with operation during the
27 renewal term in the GEIS and has conducted its own independent review, including public
28 scoping meetings, to identify Issues with significant new Information. Processes for
29 identification and evaluation of new nformation are described in Section 1.2.2, Ucense
30 Renewal Evaluation Process.
31

32 4.8 Evaluation of Cumulative Impacts of Operations During
33 the Renewal Term
34
35 The staff considered potential cumulative impacts during the evaluation of information
36 applicable to each of the potential impacts identified within the GEIS. The Impacts of the
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I proposed license renewal are combined with other past, present, and reasonably foreseeable
2 actions to determine whether cumulative impacts exist. For the purposes of this analysis, past
3 actions were those related to the resources at the time of the plant licensing and construction.
4 Current actions are the operation of the power plant and future actions are considered to be
5 those that are reasonably foreseeable through the end of plant operation. Therefore, the
6 analysis considers potential impacts through the end of the current license term, as well as the
7 20-year renewal license term. The geographical area over which past, present, and future
8 actions that could contribute to cumulative impacts depends on the type of action considered,
9 and is described below for each impact area.

10

11 4.8.1 Cumulative Impacts Resulting from Operation of the Plant Cooling System

12
13 For the purposes of this analysis, the geographic area considered is the Broad River. As
14 described in Section 4.1. the staff found no new and significant information indicating that the
15 conclusions regarding any of the cooling system-related Category 1 issues as related to V.C.
16 Summer are inconsistent with the conclusions in the GEIS. Additionally, the staff has
17 determined that none of the cooling system-related Category 2 issues were likely to have
18 greater than a SMALL impact on local water quality or aquatic resources.
19

20 Cumulative impacts to the Broad River involve water use conflicts. As described in
21 Section 2.1.3, V.C. Summer utilizes the Monticello Reservoir as a source of cooling water for its
22 condenser. Monticello Reservoir is connected hydrologically to the Broad River by the Parr
23 Reservoir and the Fairfield Pumping Station. Even through severe drought conditions,
24 operations at V.C. Summer did not exceed any Federal Energy Regulatory Commission-
25 mandated flow restrictions. There are no known or planned activities on the Broad River that
26 could potentially produce additional water conflicts. Therefore, the cumulative impact is
27 SMALL and no mitigation measures are warranted.

28

29 4.8.2 Cumulative Impacts Resulting from Continued Operation of the
30 Transmission Unes

31
32 The continued operation of the V.C. Summer electrical transmission facilities was evaluated to
33 determine if there is the potential for interactions with other past, present, and future actions
34 that could result in adverse cumulative impacts to terrestrial resources such as wildlife
35 populations, and the size and distribution of habitat areas; aquatic resources such as wetlands
36 and floodplains; and both the acute and chronic effects of electromagnetic fields. For the
37 purposes of this analysis, the geographic area that encompasses the past, present and
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1 foreseeable future actions that could contribute to adverse cumulative effects is the area within
2 50 miles of the V.C. Summer site, as depicted In Figure 2-1.
3
4 As described in Section 4.2, the staff found no new and significant information indicating that
5 the conclusions regarding any of the transmission line-related Category 1 issues related to V.C.
6 Summer are inconsistent with the conclusions in the GEIS. For the category 2 issue related to
7 electromagnetic fields-acute effects (electric shock), the impact is small and the uncategorized
8 issue of chronic effects Is still considered "not applicable." There are no known or planned
9 activities within the 80-km (50-mi) radius area of consideration that could potentially produce

10 additional impacts associated with transmission lines. Therefore, the cumulative impact is
11 SMALL and no mitigation measures are warranted.

12

13 4.8.3 Cumulative Radiological Impacts

14
15 The radiological exposure limits for protection of the public and for occupational exposures
16 have been developed assuming long-term exposures, and therefore incorporate cumulative
17 impacts. As described In Section 2.2.7, the public and occupational doses resulting from V.C.
18 Summer are well below regulatory limits, and as described in Section 4.3, the impacts of these
19 exposures are SMALL. For the purposes of this analysis, the geographical area is the area
20 included within a 80-km (50-mi) radius of the V.C. Summer site (Figure 2-1). The NRC would
21 regulate any reasonably foreseeable future actions in the vicinity of V.C. Summer that could
22 contribute to cumulative radiological impacts.
23
24 Therefore, the staff has determined that the cumulative radiological impacts of continued
25 operation of V.C. Summer will be SMALL, and that additional mitigation is not warranted.

26

27 4.8.4 Cumulative Socioeconomic Impacts

28
29 Much of the analyses of socioeconomic Impacts presented In Section 4.4 of this SEIS already
30 incorporate cumulative Impact analysis because the metrics used for quantification only make
31 sense when placed In the total or cumulative context. For instance, the Impact of the total
32 number of additional housing units that may be needed can only be evaluated with respect to
33 the total number that will be available in the impacted area. Therefore, the geographical area of
34 the cumulative analysis varies depending on the particular impact considered, and may depend
35 on specific boundaries, such as taxation jurisdictions or may be distance related, as in the case
36 of Environmental Justice.
37
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1 The continued operation of V.C. Summer is not likely to add to any cumulative socioeconomic
2 impacts beyond those already evaluated in Sections 4.4. In other words, the impacts of issues
3 such as transportation or offsite land-use are likely to be non-detectable beyond the regions
4 previously evaluated and will quickly decrease with increasing distance from the site. The staff
5 has determined that the impacts on housing, public utilities, public services, and environmental
6 justice would all be SMALL. The staff has determined that the impact on off-site land-use is
7 SMALL because, even though V.C. Summer provides greater than 10% of the property tax
8 revenue for the Fairfield County School District, there are no refurbishment actions planned at
9 V.C. Summer. There are no reasonably foreseeable scenarios that would alter these

10 conclusions in regard to cumulative impacts.
11
12 Related to historic resources, there are no structures eligible for the inclusion in the National
13 Register of Historic Places on the V.C. Summer site or along the transmission lines. The staff
14 has concluded that the impacts of license renewal would be SMALL. There is no reason to
15 believe that the continued operation and maintenance of the V.C. Summer site and
16 transmission line rghts-of-way would impact any properties beyond the site or right-of-way
17 boundaries, and therefore the contribution to a cumulative impact on historic resources would
18 be negligible.
19

20 Based on these considerations, the staff concludes that continued operation of V.C. Summer is
21 not likely to make a detectable contribution to the cumulative effects associated with any of the
22 socioeconomic issues discussed in Section 4.4, and therefore, the cumulative impacts will be
23 SMALL and no additional mitigation measures are warranted.

24

25 4.8.5 Cumulative Impacts on Groundwater Use and Quality

26

27 There are no known or planned projects that would require withdrawal of groundwater that, if
28 implemented in addition to license renewal, would potentially cause an adverse impact on
29 groundwater. The V.C. Summer groundwater use is less than 100 gpm. The current impact on
30 the alluvial aquifer due to plant operations and current groundwater withdrawals are small as
31 discussed in Section 4.5. Therefore the cumulative impact is SMALL and no mitigation
32 measures are warranted.

33

34 4.8.6 Cumulative Impacts on Threatened or Endangered Species

35

36 The geographic area considered in the analysis of cumulative impacts to threatened or
37 endangered species includes V.C. Summer project area and the associated transmission line
38 right-of-way. As discussed in Sections 2.2.5 and 2.2.6, there are several threatened or
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1 endangered species that occur within this area. However, the staff determined in Section 4.6
2 that continued operation of V.C. Summer would have no effect or is not likely to adversely effect
3 any of these species. Therefore, the continued operation of V.C. Summer will not contribute to
4 a regional cumulative impact to these species, regardless of whether or not other actions occur
5 that could have adverse impacts.
6
7 Therefore, the staff has determined that the cumulative impacts to threatened or endangered
8 species due to continued operation at the V.C. Summer site and associated transmission line
9 will be SMALL, and that additional mitigation measures would not be warranted.

10

11 4.9 Summary of Impacts of Operations During the
12 Renewal Term
13

14 Neither SCE&G nor the staff is aware of information that Is both new and significant related to
15 any of the applicable Category 1 issues associated with the V.C. Summer operation during the
16 renewal term. Consequently, the staff concludes that the environmental impacts associated
17 with these Issues are bounded by the Impacts described in the GEIS. For each of these issues,
18 the GEIS concluded that the impacts would be SMALL and that additional plant-specific
19 mitigation Is not likely to be sufficiently beneficial to warrant implementation.
20

21 Plant-specific environmental evaluations were conducted for 14 Category 2 Issues applicable to
22 V.C. Summer operation during the renewal term and for chronic effects of electromagnetic
23 fields and environmental justice. For all Issues, the staff concluded that the potential
24 environmental impact of renewal term operations of V.C. Summer would be of SMALL
25 significance In the context of the standards set forth in the GEIS and that additional mitigation
26 would not be warranted.
27
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1 5.0 Environmental Impacts of Postulated Accidents
2
3
4 Environmental issues associated with postulated accidents are discussed in the Generic
5 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
6 Volumes 1 and 2 (NRC 1996; 1999).(1) The GEIS includes a determination of whether the
7 analysis of the environmental issue could be applied to all plants and whether additional
8 mitigation measures would be warranted. Issues are then assigned a Category 1 or a
9 Category 2 designation. As set forth in the GEIS, Category 1 issues are those that meet all of

10 the following criteria:
11
12 (1) The environmental impacts associated with the issue have been determined to apply
13 either to all plants or, for some issues, to plants having a specific type of cooling system
14 or other specified plant or site characteristic.
15
16 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to
17 the impacts (except for collective offsite radiological impacts from the fuel cycle and
18 from high-level waste and spent fuel disposal).
19
20 (3) Mitigation of adverse impacts associated with the issue has been considered in the
21 analysis, and it has been determined that additional plant-specific mitigation measures
22 are likely not to be sufficiently beneficial to warrant Implementation.
23
24 For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
25 required unless new and significant information is Identified.
26
27 Category 2 issues are those that do not meet one or more of the criteria for Category 1, and
28 therefore, additional plant-specific review of these Issues Is required.
29
30 This chapter describes the environmental impacts from postulated accidents that might occur
31 during the license renewal term.
32

33 5.1 Postulated Plant Accidents
34
35 Two classes of accidents are evaluated in the GEIS. These are design-basis accidents (DBAs)
36 and severe accidents, as discussed below.
37

(1) - - The GELS was originally Issued In 1996. Addendum to the GElS was issued in 1999.
Hereafter, all references to the GEIS' Include the GEIS and Addendum 1.
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1 5.1.1 DesIgn-Basis Accidents
2
3 To receive U.S. Nuclear Regulatory Commission (NRC) approval to operate a nuclear power
4 facility, an applicant for an initial operating license (OL) must submit a Safety Analysis Report
5 (SAR) as part of its application. The SAR presents the design criteria and design information
6 for the proposed reactor and comprehensive data on the proposed site. The SAR also
7 discusses various hypothetical accident situations and the safety features that are provided to
8 prevent and mitigate accidents. The NRC staff reviews the application to determine whether
9 the plant design meets the Commission's regulations and requirements and includes, in part,

10 the nuclear plant design and its anticipated response to an accident.
11
12 The DBAs are evaluated by both the licensee and the NRC staff to ensure that the plant can
13 withstand normal and abnormal transients, and a broad spectrum of postulated accidents
14 without undue hazard to the health and safety of the public. A number of these postulated
15 accidents are not expected to occur during the life of the plant, but are evaluated to establish
16 the design basis for the preventive and mitigative safety systems of the facility. The
17 acceptance criteria for DBAs are described in 10 CFR Part 50 and 10 CFR Part 100.
18
19 The environmental impacts of DBAs are evaluated during the initial licensing process, and the
20 ability of the plant to withstand these accidents is demonstrated to be acceptable before
21 issuance of the OL. The results of these evaluations are found in license documentation such
22 as the applicant's Final Safety Analysis Report (FSAR), the staff's Safety Evaluation Report
23 (SER), and the Final Environmental Statement (FES). The licensee is required to maintain the
24 acceptable design and performance criteria throughout the life of the plant including any
25 extended-life operation. The consequences for these events are evaluated for the hypothetical
26 maximum exposed individual; as such, changes in the plant environment will not affect these
27 evaluations. Because of the requirement that aging management programs be in effect for
28 license renewal and the requirement that the consequences of any DBA remain below specified
29 acceptable levels at all times during plant operation, the environmental impacts as calculated
30 for DBAs should not differ significantly from initial licensing assessments over the life of the
31 plant, including the license renewal period. Accordingly, the design of the plant relative to
32 DBAs during the period of extended operation is considered to remain acceptable and the
33 environmental impacts of those accidents were not examined further in the GEIS.
34
35 The Commission has determined that the environmental impacts of DBAs are of SMALL
36 significance for all plants because the plants were designed to successfully withstand these
37 accidents. Therefore, for the purposes of license renewal, design-basis events are designated
38 as a Category 1 issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. The early
39 resolution of the DBAs makes them a part of the current licensing basis of the plant; the current
40 licensing basis of the plant is to be maintained by the licensee under its current license and,
41 therefore, under the provisions of 10 CFR 54.30, is not subject to review under license renewal.
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1 This issue, applicable to the Virgil C. Summer Nuclear Station (V.C. Summer) is listed in
2 Table 5-1.
3
4 Table 5-1. Category 1 Issue Applicable to Postulated Accidents During the Renewal Term
5
6

7
8

9

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section

POSTuLATED AcciDENrs

Design-basis accidents (DBAs) 5.3.2; 5.5.1

10 Based on information in the GEIS, the Commission found that
11
12 The NRC staff has concluded that the environmental impacts of design basis accidents
13 are of small significance for all plants.
14
15 South Carolina Electric and Gas Company (SCE&G) stated in ts Environmental Report (ER)
16 (SCE&G 2002) that it is not aware of any new and significant information associated with the
17 renewal of the V.C. Summer OL. The staff has not identified any significant new information
18 during ts Independent review of the ER. (SCE&G 2002), the staffs site visit, the scoping
19 process, or its evaluation of other available information. Therefore, the staff concludes that
20 there are no impacts related to design basis accidents beyond those discussed in the GEIS.
21
22 5.1.2 Severe Accidents
23
24 Severe nuclear accidents are those that are more severe than DBAs because they could result
25 in substantial damage to the reactor core, whether or not there are serious offsite
26 consequences. In the GEIS, the staff assessed the impacts of severe accidents during the
27 license renewal period, using the results of existing analyses and site-specific Information to
28 conservatively predict the environmental impacts of severe accidents for each plant during the
29 renewal period.
30
31 Severe accidents initiated by external phenomena such as tornadoes, floods, earthquakes,
32 fires, and sabotage have not traditionally been discussed in quantitative terms in FESs and
33 were not specifically considered for the V.C. Summer site in the GEIS (NRC 1996). However,
34 in the GEIS, the staff did evaluate existing impact assessments performed by the NRC and by
35 the industry for 44 nuclear plants in the United States. As set forth in the GEIS, the staff
36 concluded that the risk from sabotage and beyond design basis earthquakes at existing nuclear
37 power plants is SMALL Additionally, the staff concluded that the risks from other external
38 events are adequately addressed by a generic consideration of internally initiated severe
39 accidents.
40
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1 Based on information in the GEIS, the Commission found that
2
3 The probability weighted consequences of atmospheric releases, fallout onto open
4 bodies of water, releases to groundwater, and societal and economic impacts from
5 severe accidents are small for all plants. However, alternatives to mitigate severe
6 accidents must be considered for all plants that have not considered such alternatives.
7
8 Therefore, the Commission has designated mitigation of severe accidents as a Category 2
9 issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. This issue, applicable to

10 V.C. Summer, is listed in Table 5-2.
11
12 Table 5-2. Category 2 Issue Applicable to Postulated Accidents During the Renewal Term
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37

ISSUE-10 CFR Part 51, Subpart A, GEIS 10 CFR 51.53(cX3)(il) SEIS
Appendix B, Table B-1 Sections Subparagraph Section

POSTULATED AccIDENTS

Severe Accidents 5.3.3; 5.3.3.2; L 5.2
5.3.3.3; 5.3.3A;
5.3.3.5; 5.4; 5.5.2

The staff has not identified any significant new information with regard to the consequences
from severe accidents during its independent review of the ER (SCE&G 2002), the staff's site
visit, the scoping process, or its evaluation of other available information. Therefore, the staff
concludes that there are no impacts of severe accidents beyond those discussed in the GEIS.
However, in accordance with 10 CFR 51.53(c)(3)(ii)(L), the staff has reviewed severe accident
mitigation alternatives (SAMAs) for V.C. Summer. The results of its review are discussed in
Section 5.2.

5.2 Severe Accident Mitigation Alternatives (SAMAs)

10 CFR 51 .53(c)(3)(ii)(L) requires that license renewal (LR) applicants consider alternatives to
mitigate severe accidents if the staff has not previously evaluated SAMAs for the applicant's
plant in an environmental impact statement (EIS) or related supplement or in an environmental
assessment. The purpose of this consideration is to ensure that plant changes (i.e., hardware,
procedures, and training) with the potential for improving severe accident safety performance
are identified and evaluated. SAMAs have not been previously considered for V.C. Summer,
therefore, the remainder of Chapter 5 addresses those alternatives.
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1 5.2.1 Introduction
2
3 This section presents a summary of the SAMA evaluation for V.C. Summer conducted by
4 SCE&G and described in the ER (SCE&G 2002) and of the NRC's review of that evaluation.
5 The details of the review are described in the NRC staff evaluation that was prepared by the
6 staff with contract assistance from Information Systems Laboratories, Inc. The entire
7 evaluation is presented in Appendix G.
8
9 The SAMA evaluation for V.C. Summer was a multi-step process. In the first step, SCE&G

10 quantified the level of risk associated with potential reactor accidents using the plant-specific
11 probabilistic risk assessment (PRA) and other risk models.
12
13 The second step was the examination of the major risk contributors to dentify areas where
14 plant Improvements might have the greatest chance to reduce risk. Then, possible ways of
15 reducing those risks were identified. Common ways of reducing risk are changes to
16 components, systems, procedures, and training. SCE&G identified 268 potential SAMAs.
17 Using a set of screening criteria, the number of SAMAs warranting further consideration was
18 reduced to 32. Of these remaining SAMAs, 20 were screened from further analysis because,
19 based on plant-specific PRA Insights, they did not provide a significant safety benefit, or because
20 the cost of implementation would be greater than the benefits associated with Implementing the
21 SAMA.
22
23 In the third step, the benefits and costs for the 12 remaining candidate SAMAs were estimated.
24 Estimates were made of how much each proposed SAMA could reduce risk. Those estimates
25 were developed in terms of dollars in accordance with NRC guidance for performing regulatory
26 analyses (NRC 1997). The costs of implementing the proposed SAMAs were also estimated.
27
28 Finally in the fourth step, the costs and benefits of each of the 12 final SAMAs were compared
29 to determine whether the SAMA was cost-beneficial, meaning the benefits of the SAMA were
30 greater than the costs (a positive cost-benefit). In the final analysis, none of these 268 SAMAs
31 were determined to be cost-beneficial for V.C. Summer.
32
33 Each of these four steps is discussed in more detail in the sections that follow.
34
35 5.2.2 Estimate of Risk
36
37 SCE&G submitted an assessment of SAMAs for V.C. Summer as part of the ER (SCE&G
38 2002). This assessment was based on the most recent V. C. Summer Probabilistic Risk
39 Analysis (PRA) available at that time, a plant-specific offsite consequence analysis performed
40 using the MELCOR Accident Consequence Code System 2 (MACCS2), and Insights from the
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1 V. C. Summer Individual Plant Examination (IPE) (SCE&G 1993) and Individual Plant
2 Examination of External Events (IPEEE) (SCE&G 1995). The baseline core damage frequency
3 (CDF) for the purpose of the SAMA evaluation is approximately 5.6x104 per year, and the
4 baseline large early release frequency (LERF) is approximately 7.Oxl oV per year. The CDF
5 and LERF are based on the risk assessment for internally-initiated events. The CDF represents
6 a sizeable change from the original IPE CDF value of 2.0x104 per year. SCE&G did not include
7 the contribution of risk from external events within the V. C. Summer risk estimates, but in
8 response to a request for additional information, SCE&G applied a factor of two multiplier to the
9 estimated internal events benefits to account for additional benefits in external events. The

10 breakdown of CDF by initiating event/accident class is summarized in Table 5-3. Transients
11 and loss of offsite power events are the dominant contributors to the CDF.
12
13 Table 5-3. V. C. Summer Core Damage Frequency

COF Contribution
14 Initiating EventfAccident Class (Per Year) to CDF (%)

15 Loss of Offsite Power (LOOP) 3.9x104 70

16 Transients 7.5x10 13

17 Special Initiators 4.4x10 8

18 Loss-of-Coolant Accident (LOCA) 1.7x10 3

19 Steam Generator Tube Rupture (SGTR) 1.7x1o4 <1

20 Interfacing Systems LOCA (ISLOCA) 1.8x10f7 <1

21 Others 2.6x104 5

22 Total CDF (from Internal events) 5.6xl04 100
23
24 SCE&G estimated the dose from all postulated accidents to the population within 80 km (50 mi)
25 of the V.C. Summer site to be approximately 0.01 person-Sv (1.0 person-rem). The breakdown
26 of the population dose by containment release mode is summarized in Table 5-4. Bypass
27 events (SGTR, interfacing system LOCA) dominate the population dose.
28
29 SCE&G's determination of offsite risk at V. C. Summer is based on the following three major
30 elements of analysis:
31
32 * the Level 1 and 2 risk models that form the bases for the 1993 IPE and 1995 IPEEE
33 submittals (SCE&G 1993 and SCE&G 1995),
34
35 * the major modifications to the IPE model that have been incorporated in the V. C. Summer
36 PRA, and
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1 * the MACCS2 analysis performed to translate fission product release frequencies from the
2 Level 2 PRA model into offsite consequence measures.
3
4 Table 5-4. Breakdown of Population Dose by Containment Release Mode

Population Dose Contribution
5 Containment Release Mode (Person-Rem Per Year) (%)
6 SGTR 0.27 27

7 Interfacing Systems LOCAs 0.63 63

8 Containment isolation failure 0.05 5

9 Early containment failure 0 0

10 Late containment failure 0.05 5

11 Total 1.0 100

12 aOne person-Rem = 0.01 person-Sv
13
14 The staff has reviewed SCE&G's data and evaluation methods and concludes that the quality of
15 the risk analyses Is adequate to support an assessment of the risk reduction potential for the
16 candidate SAMAs. Specifically, the staff concludes that the Level 1 and Level 2 PRA models
17 are of sufficient quality, SCE&G's consideration of external events is acceptable, and the
18 methods, assumptions, and analyses applied in the estimation of offsite consequences are
19 reasonable and acceptable for the purposes of SAMA evaluation. Accordingly, the staff based
20 its assessment of offsite risk on the CDF and offsite doses provided by SCE&G.
21
X 5.2.3 Potential Plant Improvements
23
24 Once the most risk significant parts of the plant design and operation were identified, SCE&G
25 searched for ways to reduce those risks. To identify potential plant improvements, SCE&G's
26 process consisted of the following elements:
27
28 * review of plant-specific improvements identified In the V.C. Summer IPE and IPEEE and
29 subsequent PRA revisions
30
31 * review of SAMA analyses submitted in support of original licensing and license renewal
32 activities for other operating nuclear power plants
33
34 * review of other NRC and industry documentation discussing potential plant improvements,
35 e.g., NUREG-1560.
36
37 SCE&G identified 268 potential risk-reducing improvements to plant components, systems,
38 procedures, and training (SAMAs).
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1 All but 69 of these SAMAs were removed from further consideration because: (1) the SAMA
2 was not applicable at V.C. Summer due to design differences, (2) the SAMA had already been
3 implemented at V.C. Summer, (3) the SAMA was sufficiently similar to another SAMA such that
4 they could be combined, or (4) the SAMA would not provide a significant safety benefit. A
5 preliminary cost estimate was prepared for each of the remaining 69 SAMAs.
6
7 The preliminary cost estimate of each of these 69 remaining SAMAs was compared to the
8 maximum attainable benefit (MAB) of 1.2 million dollars. The MAB is the dollar value of the
9 benefit that would be achieved if the plant risk and population dose from postulated accidents

10 could be reduced to zero. If the cost of a SAMA exceeded the MAB, it could not be cost-
11 beneficial because no single SAMA could eliminate all the risk. Using this comparison, 37 of
12 the candidate SAMAs were eliminated from further consideration, leaving 32 candidate SAMAs
13 for further evaluation in Phase 2. Of these remaining SAMAs, 20 were screened from further
14 analysis because, based on plant-specific PRA insights, they did not provide a significant safety
15 benefit, or because the cost of implementation would be greater than the benefits associated
16 with implementing the SAMA. This culminated in identification of 12 candidate SAMAs.
17
18 The staff questioned SCE&G about lower cost alternatives to several of the SAMAs evaluated,
19 including the use of: (1) portable battery chargers to supply power to the steam generator
20 instrument panels, (2) a cross-tie to the existing non-safety station batteries, (3) a direct-drive
21 diesel emergency feedwater pump, and (4) an automatic safety injection pump trip on low
22 refueling water storage tank (RWST) level as an alternative to an automatic swap to
23 recirculation (NRC 2003a). In response, SCE&G provided estimated benefits and
24 implementation costs for each alternative (SCE&G 2003a). These are discussed further in
25 Appendix G.
26
27 The staff concludes that SCE&G used a systematic and comprehensive process for identifying
28 potential plant improvements for V. C. Summer, and that the set of potential plant
29 improvements identified by SCE&G is reasonably comprehensive and therefore acceptable.
30 This search included reviewing insights from the IPE and IPEEE, and plant improvements
31 considered in previous SAMA analyses. While explicit treatment of external events in the
32 SAMA identification process was limited, the staff recognizes that the absence of external event
33 vulnerabilities reasonably justifies examining primarily the internal events risk results for this
34 purpose.
35
36 5.2.4 Risk Reduction Potential of Plant Improvements
37
38 SCE&G evaluated the risk-reduction potential of the 12 Phase 2 SAMAs applicable to V. C.
39 Summer, as well as several additional SAMAs suggested by the staff. In response to a staff
40 request, SCE&G further examined several SAMAs including those closest to being cost
41 beneficial to determine the extent to which the SAMAs might reduce external event risk
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1 (SCE&G 2003b). The SAMAs considered include: Phase 2 SAMA 3, Phase 2 SAMA 10, use of
2 portable 120V DC generator to supply power to steam generator level instrumentation,
3 Installation of direct-drive diesel emergency feedwater pump, and use of the fire service water
4 for make-up to steam generators. This assessment included consideration of both seismic and
5 fire risk.
6
7 Based on this assessment, SCE&G concluded that although some credit may be taken for
8 these SAMAs in external events, the benefit is more limited than in the internal events analysis.
9 For example, power recovery in fire events may create additional difficulties not present for the

10 initiators addressed in the nternal events model. Also, the low cost alternatives would not be
11 required to meet the rigors of a seismically-qualified component, and therefore, may not be
12 useable following a seismic event. Nevertheless, SCE&G conservatively increased the benefit
13 for these SAMAs by a factor of two to account for external events. In addition, the estimated
14 benefit for all SAMAs was Increased by 15% to account for the resolution of peer review
15 comments.
16
17 The staff has reviewed SCE&G's bases for calculating the risk reduction for the various plant
18 improvements and concludes that the rationale and assumptions for estimating risk reduction
19 are reasonable and, for the above reasons, are generally conservative (i.e., the estimated risk
20 reduction is higher than what would actually be realized). Accordingly, the staff based its
21 estimates of averted risk for the various SAMAs on SCE&G's risk reduction estimates.
22

23 5.2.5 Cost Impacts of Candidate Plant Improvements
24
25 SCE&G estimated the costs of Implementing the 12 SAMAs which were not initially screened
26 out. The cost estimates conservatively did not include the cost of replacement power during
27 any extended outages that might be needed to implement the modifications. Estimates that
28 were taken from prior SAMA analyses were not adjusted to present-day dollars. For many of
29 the SAMAs considered, the cost estimates were significantly greater than the benefits
30 calculated such that a detailed evaluation was not necessary and a specific dollar value was not
31 reported.
32
33 The staff reviewed the bases for the applicant's cost estimates. For certain Improvements, the
34 staff also compared the cost estimates (presented In Table F.6-1 of Appendix F to the ER) to
35 estimates developed elsewhere for similar Improvements, Including estimates developed as
36 part of other licensees' analyses of SAMAs for operating reactors and advanced light-water
37 reactors. A majority of the SAMAs were eliminated from further consideration on the basis that
38 the expected implementation cost would be much greater than the estimated risk reduction
39 benefit.
40
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1 The staff notes that the cost to implement a direct-drive diesel EFW pump at another plant was
2 estimated to be about $200K. However, SCE&G estimated the cost of the modification at
3 V. C. Summer to be about $800K based on the following: $200K for design, $200K for
4 evaluations, $1 00K for materials, $200K for implementation, $30K for training, and $80K for
5 documentation and closeout (SCE&G 2003c). To verify the validity of the $800K cost, the staff
6 reviewed the costs for similar modifications evaluated in other plants' SAMA analyses. These
7 costs ranged from $300K to $2M.
8
9 Although SCE&G's cost estimate is significantly greater than $200K, it does not appear to be

10 unreasonable relative to the cost estimates for similar modifications. The staff concludes that
11 the cost estimates provided by SCE&G are sufficient and appropriate for use in the SAMA
12 evaluation.
13
14 5.2.6 Cost-Benefit Comparison
15
16 The methodology used by SCE&G was based primarily on NRC's guidance for performing cost-
17 benefit analysis, i.e., NUREG/BR-0184, Regulatory Analysis Technical Evaluation Handbook
18 (NRC 1997d). The staff reviewed the SCE&G SAMA analysis and questioned the treatment of
19 uncertainties associated with the calculated CDF. SCE&G revisited the cost-benefit analyses
20 for the 12 Phase 2 SAMAs and found SAMAs 3 and 10 potentially cost beneficial (SCE&G
21 2003a). SAMA 3 was further evaluated and SCE&G estimated the total benefit to be
22 approximately $24K and the cost of implementation to be approximately $150K to $170K.
23 Accordingly, this SAMA is not cost-beneficial. Similarly, SAMA 10 was evaluated further.
24 SCE&G noted that this SAMA would require modification to controls in the main control room.
25 Costs associated with this aspect were not considered in the original cost estimate provided,
26 nor were costs associated with the engineering analysis needed to support the modification.
27 When these additional costs factors are included, the Implementation costs would be
28 substantially greater than $50K The total benefit for this SAMA was estimated to be
29 approximately $48K, accordingly, this SAMA is not cost-beneficial.
30
31 The staff questioned SCE&G about lower cost alternatives to several of the SAMAs evaluated,
32 including the use of: (1) portable 120V DC generator to supply power to the steam generator
33 instrument panels, (2) a cross-tie to the existing non-safety station batteries, (3) a direct-drive
34 diesel emergency feedwater pump, and (4) an automatic safety injection pump trip on low
35 RWST level as an alternative to an automatic swap to recirculation (NRC 2003a). SCE&G
36 provided estimated benefits and implementation costs for each altemative. Based on these
37 estimates, none of these alternatives appear cost beneficial.
38
39 The staff concludes that the costs of all of the SAMAs assessed would be higher than the
40 associated benefits. This conclusion is supported by sensitivity analysis and upheld despite a
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1 number of additional uncertainties and non-quantifiable factors in the calculations, summarized
2 as follows:
3
4 * Uncertainty in the internal events CDF was not initially included in the calculations, which
5 employed best-estimate values to determine the benefits. Even upon considering benefits
6 at the 95" percentile value, no SAMAs were judged to be cost-beneficial.
7
8 * Extemal events were similarly not included in the V. C. Summer risk profile. However, given
9 that the expected external events contribution to CDF Is calculated in a conservative fashion

10 and is expected to be on the same order of magnitude as the Internal events contribution to
11 CDF, a factor of two increase in the estimated nternal events benefits to account for the
12 external events should be conservative
13
14 * Risk reduction and cost estimates are reasonable, and generally conservative. As such,
15 uncertainty in the costs of any of the contemplated SAMAs would not likely have the effect
16 of making them cost beneficial.
17
18 Based on its review of the SCE&G SAMA analysis, as set forth above, the staff finds that none
19 of the candidate SAMAs are cost-beneficial. Therefore, they need not be implemented as part
20 of license renewal pursuant to 10 CFR Part 54.
21
22 5.2.7 Conclusions
23
24 SCE&G compiled a list of 268 SAMA candidates using the SAMA analyses as submitted in
25 support of licensing activities for other nuclear power plants, NRC and industry documents
26 discussing potential plant improvements, and the plant-specific insights from the V. C. Summer
27 IPE, PEEE, and current PRA model. A qualitative screening removed SAMA candidates that
28 (i) were not applicable at V. C. Summer due to design differences, (2) had already been
29 Implemented at V. C. Summer, (3) were sufficiently similar to another SAMA such that they
30 could be combined, or (4) did not provide a significant safety benefit. A total of 199 SAMA
31 candidates were eliminated based on the above criteria, leaving 69 SAMA candidates for further
32 evaluation.
33
34 Using guidance In NUREG/BR-0184 (NRC 1997d), the current PRA model, and a Level 3
35 analysis developed specifically for SAMA evaluation, a maximum attainable benefit of about
36 $1.2M was calculated, representing the total present dollar value equivalent associated with
37 completely eliminating severe accidents at V. C. Summer. Thirty-seven of the 69 SAMAs were
38 eliminated from further evaluation because their implementation costs were greater than this
39 maximum attainable benefit. An additional 20 SAMAs were eliminated because, based on plant-
40 specific PRA Insights, they did not provide a significant safety benefit, or because the cost of
41 implementation would be greater than the benefits associated with implementing the SAMA.
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1 For the remaining 12 SAMA candidates and several additional alternatives identified by the
2 staff, more detailed conceptual designs and cost estimates were developed. The cost-benefit
3 analyses showed that none of the candidate SAMAs were cost-beneficial.
4
5 The staff reviewed the SCE&G analysis and concluded that the methods used and the
6 implementation of those methods were sound. The treatment of SAMA benefits and costs, the
7 generally large negative net benefits, and the small baseline risks support the general
8 conclusion that the SAMA evaluations performed by SCE&G are reasonable and sufficient for
9 the license renewal submittal. The unavailability of a seismic and fire PRA model precluded a

10 quantitative evaluation of SAMAs specifically aimed at reducing risk of these initiators; however,
11 improvements have been realized as a result of the IPEEE process at V. C. Summer that would
12 minimize the likelihood of identifying further cost-beneficial enhancements in these areas. To
13 assess the potential impact of uncertainties in the analysis or the inclusion of additional benefits
14 in external events, SCE&G applied a factor of two multiplier to the estimated benefits based on
15 intemally-initiated events, and confirmed that even when considering the increase in the
16 benefits, none of the SAMAs become cost beneficial.
17
18 Based on its review of the SCE&G SAMA assessment, and as explained above, the staff finds
19 that none of the candidate SAMAs are cost beneficial. This is based on conservative treatment
20 of costs and benefits. This conclusion is consistent with the low residual level of risk indicated in
21 the V. C. Summer PRA and the fact that V. C. Summer has already implemented plant
22 improvements identified from the IPE and IPEEE processes.
23
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1 6.0 Environmental Impacts of the Uranium
2 Fuel Cycle and Solid Waste Management
3
4
5 Environmental issues associated with the uranium fuel cycle and solid waste management are
6 discussed in the Generc Environmental Impact Statement for Ucense Renewal of Nuclear
7 Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996; 1999).(a) The GEIS includes a
8 determination of whether the analysis of the environmental issue could be applied to all plants
9 and whether additional mitigation measures would be warranted. Issues are then assigned a

10 Category 1 or a Category 2 designation. As set forth in the GEIS, Category 1 issues are those
11 that meet all of the following criteria:
12
13 (1) The environmental impacts associated with the issue have been determined to apply either
14 to all plants or, for some issues, to plants having a specific type of cooling system or other
15 specified plant or site characteristics.
16
17 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
18 impacts (except for collective offsite radiological impacts from the fuel cycle and from high-
19 level waste [HLWJ and spent fuel disposal).
20
21 (3) Mitigation of adverse Impacts associated with the issue has been considered in the analysis,
22 and it has been determined that additional plant-specific mitigation measures are not likely
23 to be sufficiently beneficial to warrant implementation.
24
25 For Issues that meet the three Category 1 criteria, no additional plant-specific analysis is
26 required unless new and significant information is identified.
27
28 Category 2 issues are those that do not meet one or more of the criteria for Category 1, and
29 therefore, additional plant-specific review of these issues is required.
30
31 This chapter addresses the Issues that are related to the uranium fuel cycle and solid waste
32 management during the license renewal term that are listed in Table B-1 of 10 CFR Part 51,
33 Subpart A, Appendix B, and are applicable to the Virgil C. Summer Nuclear Station
34 (V.C. Summer). The generic potential Impacts of the radiological and nonradiological
35 environmental impacts of the uranium fuel cycle and transportation of nuclear fuel and wastes
36 are described in detail in the GEIS based, in part, on the generic Impacts provided in
37 10 CFR 51.51 (b), Table S-3, "Table of Uranium Fuel Cycle Environmental Data,' and in

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was Issued In 1999. Hereafter,
all references to the GEIS" Include the GEIS and Its Addendum 1.
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1 10 CFR 51.52(c), Table S-4, Environmental Impact of Transportation of Fuel and Waste to and
2 from One Ught-Water-Cooled Nuclear Power Reactor." The GEIS also addresses the impacts
3 from radon-222 and technetium-99. There are no Category 2 issues for the uranium fuel cycle
4 and solid waste management.
5

6 6.1 The Uranium Fuel Cycle
7
8 Category 1 issues in 10 CFR Part 51, Subpaf't A, Appendix B, Table B-i that are applicable to
9 V.C. Summer from the uranium fuel cycle and solid waste management are listed in Table 6-1.

10
11 Table 6-1. Category 1 Issues Applicable to the Uranium Fuel Cycle and Solid Waste
12 Management During the Renewal Term
13
14 ISSUE-10 CFR Part 51, Subpart A, Appendix 9, Table B-1 GEIS Section

15 URANIUM FUEL CYCLE AND WASTE MANAGEMENT

16 Offsite radiological impacts (individual effects from other than the 6.1; 6.2.1; 6.2.2.1; 6.2.2.3;
17 disposal of spent fuel and HLW) 6.2.3; 6.2.4; 6.6
18 Oftsite radiological impacts (collective effects) 6.1; 6.2.2.1; 6.2.3; 6.2.4; 6.6

19 Oftsite radiological Impacts (spent fuel and HLW disposal) 6.1; 6.2.2.1; 6.2.3; 6.2.4; 6.6
20 Nonradological impacts of the uranium fuel cycle 6.1; 6.2.2.6; 6.2.2.7; 6.2.2.8;

21 Low-level waste (LLW) storage and disposal

22 Mixed waste storage and disposal

23 Onsite spent fuel

6.2.2.9; 6.2.3; 6.2.4; 6.6
6.1; 6.2.2.2; 6.4.2; 6.4.3;
6.4.3.1; 6.4.3.2; 6.4.3.3;
6.4.4; 6.4.4.1; 6.4.4.2;
6.4.4.3; 6.4.4.4; 6.4.4.5;
6.4.4.5.1; 6.4.4.5.2;
6.4.4.5.3; 6.4.4.5A; 6.4.4.6;
6.6

6.4.5.1; 6.4.5.2; 6.4.5.3;
6.4.5.4; 6.4.5.5; 6.4.5.6;
6.4.5.6.1; 6.4.5.6.2;
6.4.5.6.3; 6.4.5.6.4; 6.6

6.1; 6.4.6; 6.4.6.1; 6.4.6.2;
6.4.6.3; 6.4.6.4; 6.4.6.5;
6.4.6.6; 6.4.6.7; 6.6

6.1; 6.5; 6.5.1; 6.5.2; 6.5.3;
6.6

6.1; 6.3.1; 6.3.2.3; 6.3.3;
6.3.4; 6.6, Addendum 1

24 Nonradiological waste

25 Transportation
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1 South Carolina Electric and Gas Company (SCE&G) stated in its Environmental Report (ER)
2 (SCE&G 2002) that it is not aware of any new and significant information associated with the
3 renewal of the V.C. Summer operating license (OL). The staff has not identified any significant
4 new information on these issues during its Independent review of the V.C. Summer ER
5 (SCE&G 2002),its site visit, the scoping process, or staff evaluation of other available
6 information. Therefore, the staff concludes that there are no impacts related to these issues
7 beyond those discussed in the GEIS. For these issues, the staff concluded in the GEIS that the
8 impacts are SMALL except for the collective offsite radiological impacts from the fuel cycle and
9 from HLW and spent fuel disposal, as discussed below, and that additional plant-specific

10 mitigation measures are not likely to be sufficiently beneficial to be warranted.
11
12 A brief description of the staff review and the GEIS conclusions, as codified In Table B-1,
13 10 CFR Part 51, for each of these Issues follows:
14
15 * Offslte radiological impacts (individual effects from other than the disposal of sDent fuel
16 and HLW). Based on information In the GEIS, the Commission found that
17
18 Offsite impacts of the uranium fuel cycle have been considered by the
19 Commission in Table -3 of this part [10 CFR 51.51(b)]. Based on information in
20 the GEIS, impacts on individuals from radioactive gaseous and liquid releases
21 including radon-222 and technetium-99 are small.
22
23 The staff has not identified any new and significant information on this issue during Its
24 independent review of the V.C. Summer ER (SCE&G 2002), its site visit, the scoping
25 process, or Its evaluation of other available information. Therefore, the staff concludes that
26 there are no offsite radiological impacts (individual effects from other than the disposal of
27 spent fuel and HLW) of the uranium fuel cycle during the renewal term beyond those
28 discussed in the GEIS.
29
30 * Offsite radiological mpacts (collective effects). Based on Information in the GEIS, the
31 Commission found that
32
33 The 100 year environmental dose commitment to the U.S. population from the
34 fuel cycle, high level waste and spent fuel disposal excepted, is calculated to be
35 about 14,800 person rem [148 person Sv], or 12 cancer fatalities, for each
36 additional 20-year power reactor operating term. Much of this, especially the
37 contribution of radon releases from mines and tailing piles, consists of tiny doses
38 summed over large populations. This same dose calculation can theoretically be
39 extended to Include many tiny doses over additional thousands of years as well
40 as doses outside the U.S. The result of such a calculation would be thousands of
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1 cancer fatalities from the fuel cycle, but this result assumes that even tiny doses
2 have some statistical adverse health effect which will not ever be mitigated (for
3 example no cancer cure in the next thousand years), and that these doses
4 projected over thousands of years are meaningful. However, these assumptions
5 are questionable. In particular, science cannot rule out the possibility that there
6 will be no cancer fatalities from these tiny doses. For perspective, the doses are
7 very small fractions of regulatory limits and even smaller fractions of natural
8 background exposure to the same populations.
9

10 Nevertheless, despite all the uncertainty, some judgement as to the regulatory
11 NEPA [National Environmental Policy Act] implications of these matters should
12 be made and it makes no sense to repeat the same judgement in every case.
13 Even taking the uncertainties into account, the Commission concludes that these
14 impacts are acceptable in that these impacts would not be sufficiently large to
15 require the NEPA conclusion, for any plant, that the option of extended operation
16 under 10 CFR Parl 54 should be eliminated. Accordingly, while the Commission
17 has not assigned a single level of significance for the collective effects of the fuel
18 cycle, this issue is considered Category 1.
19
20 The staff has not Identified any new and significant information on this issue during its
21 independent review of the V.C. Summer ER (SCE&G 2002), its site visit, the scoping
22 process, or its evaluation of other available information. Therefore, the staff concludes that
23 there are no offsite radiological impacts (collective effects) from the uranium fuel cycle
24 during the renewal term beyond those discussed In the GEIS.
25
26 * Offsite radiological impacts (spent fuel and HLW disosal). Based on information in the
27 GEIS, the Commission found that
28
29 For the high level waste and spent fuel disposal component of the fuel cycle,
30 there are no current regulatory limits for offsite releases of radionuclides for the
31 current candidate repository site. However, if We assume that limits are
32 developed along the lines of the 1995 National Academy of Sciences (NAS)
33 report, "Technical Bases for Yucca Mountain Standards," and that In accordance
34 with the Commission's Waste Confidence Decision, 10 CFR 51.23, a repository
35 can and likely will be developed at some site which will comply with such limits,
36 peak doses to virtually all individuals will be 100 millirem [1 mSv] per year or
37 less. However, while the Commission has reasonable confidence that these
38 assumptions will prove correct, there is considerable uncertainty since the limits
39 are yet to be developed, no repository application has been completed or
40 reviewed, and uncertainty is inherent in the models used to evaluate possible
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1 pathways to the human environment. The NAS report indicated that 100 millirem
2 [1 mSvJ per year should be considered as a starting point for limits for individual
3 doses, but notes that some measure of consensus exists among national and
4 international bodies that the limits should be a fraction of the 100 millirem [1
5 mSv] per year. The lifetime individual risk from 100 millirem 11 mSv] annual dose
6 limit is about 3 x 104 .
7
8 Estimating cumulative doses to populations over thousands of years is more
9 problematic. The likelihood and consequences of events that could seriously

10 compromise the integrity of a deep geologic repository were evaluated by the
11 U.S. Department of Energy in the Final Environmental Impact Statement:
12 Management of Commercially Generated Radioactive Waste, October 1980
13 [DOE 1980]. The evaluation estimated the 70-year whole-body dose
14 commitment to the maximum individual and to the regional population resulting
15 from several modes of breaching a reference repository in the year of closure,
16 after 1000 years, after 100,000 years, and after 100,000,000 years.
17 Subsequently, the NRC and other federal agencies have expended considerable
18 effort to develop models for the design and for the licensing of a high level waste
19 repository, especially for the candidate repository at Yucca Mountain. More
20 meaningful estimates of doses to population may be possible in the future as
21 more Is understood about the performance of the proposed Yucca Mountain
22 repository. Such estimates would involve very great uncertainty, especially with
23 respect to cumulative population doses over thousands of years. The standard
24 proposed by the NAS is a limit on maximum individual dose. The relationship of
25 potential new regulatory requirements, based on the NAS report, and cumulative
26 population impacts has not been determined, although the report articulates the
27 view that protection of individuals will adequately protect the population for a
28 repository at Yucca Mountain. However, the EPA's [U.S. Environmental
29 Protection Agency] generic repository standards in 40 CFR Part 191 generally
30 provide an indication of the order of magnitude of cumulative risk to population
31 that could result from the licensing of a Yucca Mountain repository, assuming the
32 ultimate standards will be within the range of standards now under consideration.
33 The standards In 40 CFR Part 191 protect the population by Imposing
34 Containment requirements that limit the cumulative amount of radioactive
35 material released over 10,000 years. Reporting performance standards that will
36 be required by EPA are expected to result in releases and associated health
37 consequences in the range between 10 and 100 premature cancer deaths with
38 an upper limit of 1000 premature cancer deaths worldwide for a 100,000 metric
39 tonne (MTHM) repository.
40
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1 Nevertheless, despite all the uncertainty, some judgement as to the regulatory
2 NEPA implications of these matters should be made and it makes no sense to
3 repeat the same judgement in every case. Even taking the uncertainties into
4 account, the Commission concludes that these impacts are acceptable in that
5 these impacts would not be sufficiently large to require the NEPA conclusion, for
6 any plant, that the option of extended operation under 10 CFR Part 54 should be
7 eliminated. Accordingly, while the Commission has not assigned a single level of
8 significance for the impacts of spent fuel and high level waste disposal, this issue
9 is considered Category 1.

10
11 Since the GEIS was originally issued in 1996, the EPA has published radiation protection
12 standards for Yucca Mountain, Nevada, at 40 CFR Part 197, Public Health and
13 Environmental Radiation Protection Standards for Yucca Mountain, Nevada,' on June 13,
14 2001 (66 FR 32132). The Energy Policy Act of 1992(42 USC 0101 et seq.) directs that
15 the U.S. Nuclear Regulatory Commission (NRC) adopt these standards into its regulations
16 for reviewing and licensing the repository. NRC published its regulations at 10 CFR Part 63,
17 "Disposal of High-Level Radioactive Wastes in Geologic Repository at Yucca Mountain,
18 Nevada7 on November 2, 2001 (66 FR 55792). These standards include the following:
19 (1) 0.15 mSv/year (15 mrern/year) dose limit for members of the public during the storage
20 period prior to repository closure, (2) 0.15 mSvlyear (15 mremyear) dose limit for the
21 reasonably maximally exposed individual for 10,000 years following disposal,
22 (3) 0.15 mSv/year (15 mrem/year) dose limit for the reasonably maximally exposed
23 individual as a result of a human intrusion at or before 10,000 years after disposal, and
24 (4) a groundwater protection standard that states for 10,000 years of undisturbed
25 performance after disposal, radioactivity in a representative volume of groundwater will not
26 exceed (a) 0.19 Bq/L (5 pCVL) for radium-226 and radium-228, (b) 0.56 Bq/L (15 pCVL) for
27 gross alpha activity, and (c) 0.04 mSv/year (4 mrem/year) to the whole body or any organ
28 (from combined beta and photon-emitting radionuclides, assuming consumption of 2 Ud of
29 the affected water).
30
31 On February 15, 2002, subsequent to receipt of a recommendation by the Secretary,
32 U.S. Department of Energy, the President recommended the Yucca Mountain site for the
33 development of a repository for the geologic disposal of spent nuclear fuel and HLW. The
34 U.S. Congress approved this recommendation on July 9, 2002, in House Joint
35 Resolution 87. On July 23, 2002, the President signed into law House Joint Resolution 87.
36 This development does not represent new and significant information with respect to the
37 offsite radiological impacts related to spent fuel and HLW disposal during the renewal term.
38
39 The staff has not identified any new and significant information on this issue during its
40 independent review of the V.C. Summer ER (SCE&G 2002), its site visit, the scoping
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1 process, or staff evaluation of other available information. Therefore, the staff concludes
2 that there are no offsite radiological impacts related to spent fuel and HLW disposal during
3 the renewal term beyond those discussed In the GEIS.
4
5 . Nonradioloaical impacts of the uranium fuel cycle. Based on information in the GEIS,
6 the Commission found that
7
8 The nonradiological impacts of the uranium fuel cycle resulting from the renewal
9 of an operating license for any plant are found to be small.

10
11 The staff has not dentified any new and significant information on this issue during its
12 independent review of the V.C. Summer ER (SCE&G 2002), Its site visit, the scoping
13 process, or Its evaluation of other available Information. Therefore, the staff concludes that
14 there are no nonradiological mpacts of the uranium fuel cycle during the renewal term
15 beyond those discussed In the GEIS.
16
17 * Low-level waste storage and disposal. Based on nformation in the GEIS, the
18 Commission found that
19
20 The comprehensive regulatory controls that are in place and the low public
21 doses being achieved at reactors ensure that the radiological impacts to the
22 environment will remain small during the term of a renewed license. The
23 maximum additional on-site land that may be required for low-level waste
24 storage during the term of a renewed license and associated impacts will be
25 small. Nonradiological impacts on air and water will be negligible. The
26 radiological and nonradiological environmental Impacts of long-term disposal of
27 low-level waste from any individual plant at licensed sites are small. In addition,
28 the Commission concludes that there is reasonable assurance that sufficient low-
29 level waste disposal capacity will be made available when needed for facilities to
30 be decommissioned consistent with NRC decommissioning requirements.
31
32 The staff has not Identified any new and significant information on this issue during Its
33 independent review of the V.C. Summer ER (SCE&G 2002), Its site visit, the scoping
34 process, or its evaluation of other available Information. Therefore, the staff concludes that
35 there are no impacts of LLW storage and disposal associated with the renewal term beyond
36 those discussed in the GEIS.
37
38 * Mixed waste storage and disposal. Based on information in the GEIS, the Commission
39 found that
40
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1 The comprehensive regulatory controls and the facilities and procedures that are
2 in place ensure proper handling and storage, as well as negligible doses and
3 exposure to toxic materials for the public and the environment at all plants.
4 Ucense renewal will not increase the small, continuing risk to human health and
5 the environment posed by mixed waste at all plants. The radiological and
6 nonradiological environmental impacts of long-term disposal of mixed waste from
7 any individual plant at licensed sites are small. In addition, the Commission
8 concludes that there is reasonable assurance that sufficient mixed waste
9 disposal capacity will be made available when needed for facilities to be

10 decommissioned consistent with NRC decommissioning requirements.
11
12 The staff has not identified any new and significant information on this issue during its
13 independent review of the V.C. Summer ER (SCE&G 2002), Its site visit, the scoping
14 process, or its evaluation of other available information. Therefore, the staff concludes that
15 there are no impacts of mixed waste storage and disposal associated with the renewal term
16 beyond those discussed in the GEIS.
17
18 * Onsite soent fuel. Based on information in the GEIS, the Commission found that
19
20 The expected increase in the volume of spent fuel from an additional 20 years of
21 operation can be safely accommodated on site with small environmental effects
22 through dry or pool storage at all plants if a permanent repository or monitored
23 retrievable storage is not available.
24
25 The staff has not identified any new and significant information on this issue during its
26 independent review of the V.C. Summer ER (SCE&G 2002), its site visit, the scoping
27 process, or Its evaluation of other available information. Therefore, the staff -concludes that
28 there are no impacts of onsite spent fuel associated with license renewal beyond those
29 discussed in the GEIS.
30
31 * Nonradioloical waste. Based on information in the GEIS, the Commission found that
32
33 No changes to generating systems are anticipated for license renewal. Facilities
34 and procedures are in place to ensure continued proper handling and disposal at
35 all plants.
36
37 The staff has not identified any new and significant information on this issue during its
38 independent review of the V.C. Summer ER (SCE&G 2002), its site visit, the scoping
39 process, or its evaluation of other available information. Therefore, the staff concludes that
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1 there are no nonradiological waste impacts during the renewal term beyond those
2 discussed in the GEIS.
3
4 . Transportation. Based on information contained in the GEIS, the Commission found
5 that
6
7 The impacts of transporting spent fuel enriched up to 5 percent uranium-235 with
8 average bumup for the peak rod to current levels approved by NRC up to
9 62,000 MWd/MTU and the cumulative impacts of transporting high-level waste to

10 a single repository, such as Yucca Mountain, Nevada, are found to be consistent
11 with the impact values contained In 10 CFR 51.52(c), Summary Table S-
12 4-Environmental Impact of Transportation of Fuel and Waste to and from One
13 Light-Water-Cooled Nuclear Power Reactor. If fuel enrichment or bumup
14 conditions are not met, the applicant must submit an assessment of the
15 implications for the environmental Impact values reported in § 51.52.
16
17 V.C. Summer meets the fuel-enrichment and bumup conditions set forth In Addendum 1 to
18 the GEIS. The staff has not identified any new and significant information on this Issue
19 during its independent review of the V.C. Summer ER (SCE&G 2002), Its site visit, the
20 scoping process, or Its evaluation of other available information. Therefore, the staff
21 concludes that there are no impacts of transportation associated with license renewal
22 beyond those discussed in the GEIS.
23
24 6.2 References
25
26 10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, Environmental
27 Protection Regulations for Domestic Licensing and Related Regulatory Functions.'
28
29 10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, 'Requirements for
30 Renewal of Operating Licenses for Nuclear Power Plants."
31
32 10 CFR Part 63. Code of Federal Regulations, Title 10, Energy, Part 63, 'Disposal of High-
33 Level Radioactive Wastes In a Geologic Repository at Yucca Mountain, Nevada.'
34
35 40 CFR Part 191. Code of Federal Regulations, Title 40, Protection of Environment, Part 191,
36 'Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear
37 Fuel, High-Level and Transuranic Radioactive Waste.'
38
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1 40 CFR Part 197. Code of Federal Regulations, Title 40, Protection of Environment, Part 197,
2 uPublic Health and Environmental Radiation Protection Standards for Management and
3 Disposal for Yucca Mountain, Nevada.'
4
5 66 FR 32132, Public Health and Environmental Radiation Protection Standards for Yucca
6 Mountain, Nevada. Federal RegisterVol. 66, No. 114. June 13,2001.
7
8 66 FR 55792, Disposal of High-Level Radioactive Wastes in a Proposed Geological Repository
9 at Yucca Mountain, Nevada.' Federal Register Vol. 66, No. 213. November 2, 2001.

10
11 Energy Policy Act of 1992. 42 USC 10101, et seq.
12
13 South Carolina Electric and Gas Company (SCE&G). 2002. Virgil C. Summer Nuclear Station
14 License RenewalApplication. Appendix E, Environmental Report.! Docket Number 50/395;
15 License Number NPF-12. Jenkinsville, South Carolina.
16
17 National Academy of Sciences (NAS). 1995. Technical Bases for Yucca Mountain Standards.
18 Washington, D.C.
19
20 National Environmental Policy Act (NEPA) of 1969, as amended. 42 USC 4321, et seq.
21
22 U.S. Department of Energy (DOE). 1980. Final Environmental Impact Statement:
23 Management of Commercially Generated Radioactive Waste. DOEIEIS-0046F.
24 Washington, D.C.
25
26 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
27 for License Renewal of Nuclear Plants. NUREG-1 437, Volumes 1 and 2. Washington, D.C.
28
29 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
30 for license Renewal of Nuclear Plants, Main Report. Section 6.3 - Transportation, Table 9.1,
31 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final
32 Report. NUREG-1 437, Volume 1, Addendum 1, Washington, D.C.
33
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1

2 7.0 Environmental Impacts of Decommissioning
3
4
5 Environmental Issues associated with decommissioning, which result from continued plant
6 operation during the renewal term are discussed in the Generic Environmental Impact
7 Statement for Lcense Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2
8 (NRC 1996; 1999).(a) The GEIS includes a determination of whether the analysis of the
9 environmental issue could be applied to all plants and whether additional mitigation would be

10 warranted. Issues are then assigned a Category 1 or a Category 2 designation. As set forth in
11 the GEIS, Category 1 issues are those that meet all of the following criteria:
12
13 (1) The environmental impacts associated with the issue have been determined to apply either
14 to all plants or, for some issues, to plants having a specific type of cooling system or other
15 specified plant or site characteristic.
16
17 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
18 impacts (except for.collective offsite radiological impacts from the fuel cycle and from high-
19 level waste and spent fuel disposal).
20
21 (3) Mitigation of adverse impacts associated with the issue has been considered in the analysis,
22 and it has been determined that additional plant-specific mitigation measures are likely not
23 to be sufficiently beneficial to warrant implementation.
24
25 For Issues that meet the three Category 1 criteria, no additional plant-specific analysis Is
26 required unless new and significant information Is identified.
27
28 Category 2 issues are those that do not meet one or more of the criteria for Category 1 and
29 therefore, additional plant-specific review of these issues is required. There are no Category 2
30 Issues related to decommissioning.
31
32 Category 1 Issues In Table B-1 of 10 CFR Part 51, Subpart A, Appendix B that are applicable to
33 decommissioning of the Virgil C. Summer Nuclear Station (V.C. Summer) following the renewal
34 term are listed in Table 7-1. South Carolina Electric and Gas (SCE&G) stated in its
35 Environmental Report (ER) (SCE&G 2002) that it is aware of no new and significant information
36 regarding the environmental impacts of V.C. Summer license renewal. The staff has not
37 Identified any significant new Information on these issues during ts independent
38

(a) The GEIS was originally Issued in 1996. Addendum 1 to the GEIS was Issued in 1999. Hereafter, all
references to the GEIS' Include the GEIS and Its Addendum 1.
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1
2 Table 7-1. Category 1 Issues Applicable to the Decommissioning of V.C. Summer
3 Following the Renewal Tenn
4
5
6

7

8

9

10

11

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

ISSUE-1 0 CFR Part 51, Subpart A,
Appendix B, Table B-1 GEIS Section

DECOMMISSIONING

Radiation Doses 7.3.1; 7.4

Waste Management 7.3.2; 7.4

Air Quality 7.3.3; 7.4

Water Quality 7.3.4; 7.4

Ecological Resources 7.3.5; 7.4

Socioeconomic Impacts 7.3.7; 7.4

review of the SCE&G ER (SCE&G 2002), the staffs site visit, the scoping process, or staff
evaluation of other available information. Therefore, the staff concludes that there are no
impacts related to these issues beyond those discussed in the GEIS. For all of these issues,
the staff concluded in the GEIS that the impacts are SMALL, and additional plant-specific
mitigation is not likely to be sufficiently beneficial to be warranted.

A brief description of the staff's review and the GElS conclusions, as codified in Table B-1, for
each of the issues follows.

Radiation doses. Based on information in the GEIS, the Commission found that

Doses to the public will be well below applicable regulatory standards regardless
of which decommissioning method Is used. Occupational doses would increase
no more than 1 man-rem [0.01 person-Sv] caused by buildup of long-lived
radionuclides during the license renewal term:

The staff has not identified any new and significant information on this issue during its
independent review of the SCE&G ER (SCE&G 2002), the staffs site visit, the scoping
process, or staff evaluation of other available information. Therefore, the staff concludes
that there are no radiation doses associated with decommissioning following license
renewal beyond those discussed in the GEIS.
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1 * Waste management. Based on nformation in the GEIS, the Commission found that
2
3 Decommissioning at the end of a 20-year license renewal period would generate
4 no more solid wastes than at the end of the current license term. No increase in
5 the quantities of Class C or greater than Class C wastes would be expected.
6
7 The staff has not identified any new and significant information on this Issue during its
8 independent review of the SCE&G ER (SCE&G 2002), the staff's site visit, the scoping
e process, or staff evaluation of other available information. Therefore, the staff concludes

10 that there are no impacts of solid waste associated with decommissioning following the
11 license renewal term beyond those discussed in the GEIS.
12
13 . Air guality. Based on information in the GEIS, the Commission found that
14
15 Air quality impacts of decommissioning are expected to be negligible either at
16 the end of the current operating term or at the end of the license renewal term.
17
18 The staff has not identified any new and significant information on this issue during Its
19 independent review of the SCE&G ER (SCE&G 2002), the staff's site visit, the scoping
20 process, or staff evaluation of other avalable information. Therefore, the staff concludes
21 that there are no mpacts of license renewal on air quality during decommissioning beyond
22 those discussed In the GEIS.
23
24 * Water quality. Based on Information in the GEIS, the Commission found that
25
26 The potential for significant water quality Impacts from erosion or spills Is no
27 greater whether decommissioning occurs after a 20-year license renewal period
28 or after the original 40-year operation period, and measures are readily available
29 to avoid such Impacts.
30
31 The staff has not identified any new and significant information on this issue during its
32 independent review of the SCE&G ER (SCE&G 2002), the staff's site visit, the scoping
33 process, or staff evaluation of other available information. Therefore, the staff concludes
34 that there are no impacts of the license renewal term on water quality during
35 decommissioning beyond those discussed In the GEIS.
36
37 * Ecological resources. Based on information in the GEIS, the Commission found that
38
39 Decommissioning after either the initial operating period or after a 20-year
40 license renewal period is not expected to have any direct ecological impacts.
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1
2 The staff has not identified any new and significant information on this issue during its
3 independent review of the SCE&G ER (SCE&G 2002), the staffs site visit, the scoping
4 process, or staff evaluation of other available information. Therefore, the staff concludes
5 that there are no impacts of the license renewal term on ecological resources during
6 decommissioning beyond those discussed in the GEIS.
7
8 * Socioeconomic impacts. Based on information in the GEIS, the Commission found that
9

10 Decommissioning would have some short-term socioeconomic impacts. The
11 impacts would not be increased by delaying decommissioning until the end of a
12 20-year relicense period, but they might be decreased by population and
13 economic growth.
14
15 The staff has not identified any new and significant information on this issue during its
16 independent review of the SCE&G ER (SCE&G 2002), the staff's site visit, the scoping
17 process, or staff evaluation of other available information. Therefore, the staff concludes
18 that there are no impacts of license renewal on the socioeconomic impacts of
19 decommissioning beyond those discussed in the GEIS.
20

21 7.1 References
22
23 10 Part CFR 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental
24 Protection Regulations for Domestic Ucensing and Related Regulatory Functions.,
25
26 South Carolina Electric and Gas Company (SCE&G). 2002. Virgil C. Summer Nuclear Station
27 License Renewal Application. 'Appendix E, Environmental Report.' Docket Number 50/395;
28 License Number NPF-12. Jenkinsville, South Carolina.
29
30 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
31 for License Renewal of Nuclear Plants. NUREG-1 437, Volumes 1 and 2. Washington, D.C.
32
33 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
34 for License Renewal of Nuclear Plants, Main Report, Section 6.3 - Transportation, Table 9.1,
35 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final
36 Report.' NUREG-1437, Volume 1, Addendum 1. Washington, D.C.
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1 8.0 Environmental Impacts of Alternatives to License
2 Renewal
3
4
5 This chapter examines the potential environmental impacts associated with denying the renewal
6 of an operating license (OL) (i.e., the no-action alternative); the potential environmental impacts
7 from electric generation sources other than the Virgil C. Summer Nuclear Station
8 (V.C. Summer); the possibility of purchasing electric power from other sources to replace power
9 generated by V.C. Summer and the associated environmental impacts; the potential

10 environmental impacts from a combination of generation and conservation measures; and other
11 generation alterntives that were deemed unsuitable for replacement of power generated by
12 V.C. Summer. The environmental impacts are evaluated using the U.S. Nuclear Regulatory
13 Commission's (NRC) three-level standard of significance-SMALL, MODERATE, or LARGE-
14 developed using the Council on Environmental Quality guidelines and set forth in the footnotes
15 to Table B-1 of 10 CFR Part 51, Subpart A, Appendix B:
16
17 SMALL - Environmental effects are not detectable or are so minor that they will neither
18 destabilize nor noticeably alter any important attribute of the resource.
19
20 MODERATE - Environmental effects are sufficient to alter noticeably, but not to
21 destabilize, important attributes of the resource.
22
23 LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
24 important attributes of the resource.
25
26 The Impact categories evaluated in this chapter are the same as those used In the Generic
27 Envimronmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,
28 Volumes 1 and 2 (NRC 1996; 1999)(a) with the additional Impact category of environmental
29 justice.

30

31 8.1 No-Action Alternative
32
33 The NRC's regulations implementing the National Environmental Policy Act of 1969 (NEPA)
34 specify that the no-action alternative be discussed in an NRC environmental impact statement
35 (EIS) [10 CFR Part 51, Subpart A, Appendix A(4)]. For license renewal, the no-action
36 alternative refers to a scenario in which the NRC would not renew the V.C. Summer OL, and

1 (a) The GEIS was originally issued In 1996. Addendum I to the GEIS was Issued in 1999. Hereafter, all references
2 to the GEIS' Include the GEIS and its Addendum 1.
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1 South Carolina Electric and Gas Company (SCE&G) would then decommission V.C. Summer
2 when plant operations cease.
3
4 SCE&G will be required to comply with NRC decommissioning requirements whether or not the
5 OL is renewed. If the V.C. Summer OL is renewed, decommissioning activities may be
6 postponed for up to an additional 20 years. If the OL is not renewed, SCE&G would conduct
7 decommissioning activities according to the requirements in 10 CFR 50.82.
8
9 The environmental impacts associated with decommissioning under both license renewal and

10 the no-action alternative would be bounded by the discussion of impacts in Chapter 7 of the
11 GEIS, Chapter 7 of this supplemental environmental impact statement (SEIS), and
12 Supplement 1 to the Final Generic Environmental Impact Statement on Decommissioning of
13 Nuclear Facilities, NUREG-0586 (NRC 2002). The impacts of decommissioning after 60 years
14 of operation are not expected to be significantly different from those occurring after 40 years of
15 operation.
16
17 The environmental impacts of the no-action alternative are summarized in Table 8-1 and are
18 discussed in the following paragraphs. Implementation of the no-action alternative would also
19 have certain positive impacts in that adverse environmental impacts associated with current
20 operation of V.C. Summer (e.g., solid waste impacts and adverse impacts on aquatic life) would
21 be eliminated.
22
23 The no-action alternative is a conceptual alternative resulting in a net reduction in power
24 production, but with no environmental impacts assumed for replacement-power. In actual
25 practice, the power lost by not renewing the V.C. Summer OL would likely be replaced by
26 (1) demand-side management (DSM) and energy conservation, (2) power purchased from other
27 electricity providers, (3) generating alternatives other than V.C. Summer, or (4) some
28 combination of these options. This replacement power would produce additional environmental
29 impacts as discussed in Section 8.2 of this report.
30
31 * Land Use
32
33 Temporary changes in onsite land use could occur during decommissioning. Temporary
34 changes may include addition or expansion of staging and laydown areas or construction of
35 temporary buildings and parking areas. No offsite land-use changes are expected as a
36 result of decommissioning. Following decommissioning, the V.C. Summer site would likely
37 be retained by SCE&G for other corporate purposes. Eventual sale or transfer of land
38 occupied by V.C. Summer, however, could result in changes to land use. Notwithstanding
39 this possibility, the impacts of the no-action alternative on land use are considered SMALL
40
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1
2

3

4

5

6

7

8

9

10

11

12
13
14

15

16
17
18
19
20
21
22
23
24

Table 8-1. Summary of Environmental Impacts of the No-Action Alternative

Impact Category Impact Comment
Land Use SMALL Onsite Impacts expected to be temporary. No offsite impacts

expected.

Ecology SMALL Impacts to ecology are expected to be temporary and largely
mitigatable using best management practices.

Water Use and Quality SMALL Water use will decrease. Water quality unlikely to be adversely
affected unless onsite disposal of demolition debris is utilized.

Air Quality SMALL Greatest impact Is likely to be from fugitive dust; Impact can be
mitigated by good management practices.

Waste SMALL Low-level radioactive waste will be disposed of In licensed
facilities. A permanent disposal facility for high-level waste Is
not currently available.

Human Health SMALL Radiological doses to workers and members of the public are
expected to be within regulatory limits and comparable to, or
lower than, doses from operating plants. Occupational Injuries
are possible, but injury rates at nuclear power plants are below
the U.S. average industrial rate.

Socloeconomics SMALL to Decrease In employment In Fairfield County and surrounding
LARGE counties and tax revenues in Fairfield County.

Aesthetics SMALL Positive Impact from eventual removal of buildings and struc-
tures. Some noise impact during decommissioning operations.

Historic and SMALL Minimal Impact on land used during plant operations. Land
Archaeological occupied by V.C. Summer would likely be retained by SCE&G
Resources for other corporate purposes.

Environmental Justice SMALL to Some loss of employment opportunities and social programs Is
MODERATE expected.

* Ecology

At V.C. Summer, impacts on aquatic ecology could result from removal or the filling of the
intake structures discharge canal. Impacts to aquatic ecology would likely be short-term
and could be mitigated. The aquatic environment Is expected to recover naturally. Impacts
on terrestrial ecology could occur as a result of land disturbance for additional laydown
yards, stockpiles, and support facilities. Land disturbance is expected to be minimal and to
result in relatively short-term impacts that can be mitigated using best management
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1 practices (dust suppression and erosion control). The land is expected to recover naturally.
2 Overall, the ecological impacts associated with decommissioning are considered SMALL.
3
4 * Water Use and Quality
5
6 Cessation of plant operations would result in a reduction in water use because reactor
7 cooling will no longer be required. As plant staff size decreases, the demand for potable
8 water is expected to also decrease. Overall, water use and quality impacts of
9 decommissioning are considered SMALL.

10
11 Air Quality
12
1 3 Decommissioning activities that can adversely affect air quality include dismantlement of
14 systems and equipment, demolition of buildings and structures, and the operation of internal
15 combustion engines. The most likely adverse impact would be the generation of fugitive
16 dust. Best management practices, such as seeding and wetting, could be used to minimize
17 the generation of fugitive dust. Overall, air quality impacts associated with
18 decommissioning activities are considered SMALL.
19
20 * Waste
21
22 Decommissioning activities would result in the generation of radioactive and nonradioactive
23 waste. The volume of low-level radioactive waste (LLW) could vary greatly depending on
24 the type and size of the plant, the decommissioning option chosen, and the waste treatment
25 and volume reduction procedures used. LLW must be disposed of in a facility licensed by
26 NRC or a state with authority delegated by NRC. Recent advances in volume reduction and
27 waste processing have significantly reduced waste volumes.
28
29 A permanent repository for high-level waste is not currently available. The NRC has made
30 a generic determination that, if necessary, spent fuel generated in any reactor can be stored
31 safely and without significant environmental Impacts for at least 30 years beyond the
32 licensed life for operation (which may include the term of a revised or renewed license) of
33 that reactor in its spent fuel pool or at either onsite or offsite independent spent fuel storage
34 installations [10 CFR 51.23(a)]. Overall, waste impacts associated with decommissioning
35 activities are considered SMALL.
36
37 * Human Health
38
39 Radiological doses to occupational workers during decommissioning activities are estimated
40 to average approximately 5 percent of the dose limits in 10 CFR Part 20, and to be similar

Draft NUREG-1437, Supplement 15 8-4 July 2003



Alternatives

1 to, or lower than, the doses experienced by workers in operating nuclear power plants.
2 Collective doses to members of the public and to the maximally exposed individual as a
3 result of decommissioning acties are estimated to be well below the limits in 10 CFR
4 Part 20, and to be similar to, or lower than, the doses received from operating nuclear
5 power plants. Occupational injuries to workers engaged In decommissioning activities are
6 possible. However, historical Injury and fatality rates at nuclear power plants have been
7 lower than the average U.S. industrial rates. Overall, the human health impacts associated
8 with decommissioning activities are considered SMALL.
9

10 . SocloeconomIcs
11
12 If V.C. Summer ceased operation at the end of Its current OL, there would be a decrease In
13 employment and tax revenues associated with the closure. Employment (primary and
14 secondary) impacts and impacts on population would occur over a wide area. Employees
15 working at V.C. Summer reside In a number of South Carolina counties; however,
16 approximately 96 percent of employees live in Fairfield, Lexington, Newberry, and Richland
17 Counties (SCE&G 2002). The no-action alternative would result in the loss of plant payrolls
18 20 years earlier than If the OL were renewed.
19
20 Tax-related Impacts would occur In Fairfield County and, to a much lesser extent, to other
21 surrounding counties. Property tax payments made by SCE&G to Fairfield County for
22 V.C. Summer constitute about 41 percent to 50 percent of the county's total property tax
23 revenues (SCE&G 2002). The no-action alternative would result In the loss of the taxes
24 attributable to V.C. Summer. There could also be an adverse impact on housing values and
25 the local nearby economy f V.C. Summer were to cease operations.
26
27 Both Chapter 7 of the GEIS and Supplement 1 to NUREG-0586 (NRC 2002) note that
28 socioeconomic impacts would be expected as a result of the decision to close a nuclear
29 power plant, and that the direction and extent of the overall Impacts would depend on the
30 state of the economy, the net change In workforce at the plant, and the changes in local
31 government tax receipts. The socioeconomic impacts of decommissioning activities
32 themselves are expected to be SMALL. Appendix J of Supplement 1 to NUREG-0586
33 (NRC 2002) shows that the overall socioeconomic Impact of plant closure plus
34 decommissioning could be greater than SMALL.
35
36 The staff has concluded that when the property tax revenue from a nuclear power plant
37 comprises over 20 percent of the tax revenue of a local jurisdiction, the socioeconomic
38 Impacts associated with the loss of the plant's tax revenue as a result of plant closure is
39 considered LARGE. The property taxes that SCE&G pays for V.C. Summer comprises
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1 more than 40 percent of total revenue of Fairfield County; consequently, the socioeconomic
2 impacts resulting from loss of this revenue are considered LARGE.
3
4 SCE&G employees working at V.C. Summer currently contribute time and money toward
5 community involvement, including school, churches, charities, and other civic activities. It is
6 likely that, with a reduced presence in the community following decommissioning,
7 community involvement efforts by SCE&G and its employees in the region would be less.
8
9 * Aesthetics

10
11 Decommissioning would result in the eventual dismantlement of buildings and structures at
12 the site resulting in a positive aesthetic impact. Noise would be generated during
13 decommissioning operations that might be detectable offsite; however, the impact is unlikely
14 to be of moderate or large significance. Overall, the aesthetic impacts associated with
16 decommissioning are considered SMALL
16
17 * HIstoric and Archaeological Resources
18
19 The amount of undisturbed land needed to support the decommissioning process will be
20 relatively small. Activities conducted within operational areas are not expected to have a
21 detectable effect on important cultural resources because these areas have been impacted
22 during the operating life of the plant. Minimal disturbance of land outside the licensee's
23 operational area for decommissioning activities is expected. Historic and archaeological
24 resources on undisturbed portions of the site are not expected to be adversely affected.
25 Following decommissioning, the site would likely be retained by SCE&G for other corporate
26 purposes. Eventual sale or transfer of the site, however, could result in adverse impacts to
27 cultural resources if the land-use pattern changes dramatically. Notwithstanding this
28 possibility, the impacts of the no-action alternative on historic and archaeological resources
29 are considered SMALL
30
31 * Environmental Justice
32
33 Current operations at V.C. Summer have no disproportionate impacts on the minority and
34 low-income populations of Fairfield County and surrounding counties. It is evident from staff
35 research and consultations with local officials that Fairfield and Newberry Counties have
36 benefitted from V.C. Summer in ways that contra-act and mitigate negative socioeconomic
37 trends. Closure of V.C. Summer would result in decreased employment opportunities and
38 tax revenues in Fairfield County and surrounding counties, with possible negative and
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1 disproportionate impacts on minority or low-income populations. Therefore, because
2 V.C. Summer Is located at the expanding boundary of the Columbia Metro Area with many
3 employment opportunities, the environmental justice Impacts under the no-action alternative
4 are considered SMALL to MODERATE.
5

6 8.2 Alternative Energy Sources
7
8 This section discusses the environmental impacts associated with alternative sources of electric
9 power to replace the power generated by V.C. Summer, assuming that the OL is not renewed.

10 The order of presentation of alternative energy sources in Section 8.2 does not imply which
11 alternative would be most likely to occur or to have the least environmental Impacts. The
12 following generation alternatives are considered in detail:
13
14 * coal-fired power generation at the V.C. Summer site and at an alternate South
15 Carolina/greenfield site(a) (Section 8.2.1),
16
17 * natural gas-fired power generation at the V.C. Summer site and at an alternate South
18 Carolina/greenfield site (Section 8.2.2), and
19
20 * nuclear power generation at the V.C. Summer site and at an alternate South
21 Carolinalgreenfield site (Section 8.2.3).
22
23 lThe alternative of purchasing power from other sources to replace power generated at
24 V.C. Summer Is discussed In Section 8.2.4. Other power generation alternatives and
25 conservation alternatives considered by the staff and found not to be reasonable replacements
26 for V.C. Summer are discussed in Section 8.2.5. Section 8.2.6 discusses the environmental
27 impacts of a combination of generation and conservation alternatives.
28
29 Each year the Energy Information Administration (EIA), a component of the U.S. Department of
30 Energy, issues an Annual Energy Outlook. The latest report, Annual Energy Outlook 2002, was
31 issued in December 2001 (DOE/EIA 2001 a). In this report, EIA projects that combined-cycle&>
32 or combustion turbine technology fueled by natural gas is likely to account for approximately
33 88 percent of new electric generating capacity between the years 2000 and 2020. Both
34 technologies are designed primarily to supply peak and Intermediate capacity, but combined-

(a) A greenfield site is assumed to be an undeveloped site with no previous construction.
(b) In a combined-cycle unit, hot combustion gases In a combustion turbine rotate the turbine to generate electricity.

Waste combustion heat from the combustion turbine Is routed through a heat-recovery boiler to make steam to
generate additional electricity.
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1 cycle technology can also be used to meet baseload(a) requirements. Coal-fired plants are
2 projected by EIA to account for approximately 9 percent of new capacity during this period.
3 Coal-fired plants are generally used to meet baseload requirements. Renewable energy
4 sources, primarily wind, geothermal, and municipal solid waste units, are projected by EIA to
5 account for the remaining 3 percent of capacity additions. ElA's projections are based on the
6 assumption that providers of new generating capacity will seek to minimize cost while meeting
7 applicable environmental requirements. Combined-cycle plants are projected by EIA to have
8 the lowest generation cost in 2005 and 2020, followed by coal-fired plants and then wind
9 generation (DOEIEIA 2001 a).

10
11 EIA projects that oil-fired plants will account for very little of new generation capacity in the
12 United States during the 2000 to 2020 time period because of higher fuel costs and lower
13 efficiencies (DOEIEIA 2001 a).
14
15 EIA also projects that new nuclear power plants will not account for any new generation
16 capacity in the United States during the 2000 to 2020 time period because natural gas and
17 coal-fired plants are projected to be more economical (DOEIEIA 2001a). In spite of this
18 projection, a new nuclear plant alternative for replacing power generated by V.C. Summer is
19 considered in Section 8.2.3. Since 1997, the NRC has certified three new standard designs for
20 nuclear power plants under the procedures in 10 CFR Part 52 Subpart B. These designs are
21 the U.S. Advanced Boiling Water Reactor (10 CFR Part 52, Appendix A), the System 80+
22 Design (10 CFR Part 52, Appendix B), and the AP600 Design (10 CFR Part 52, Appendix C).
23 The submission to the NRC of these three applications for certification indicates continuing
24 interest in the possibility of licensing new nuclear power plants. In addition, the staff expects to
25 receive up to three early site permit applications under 10 CFR Part 52 Subpart A in 2003,
26 further indicating continued interest in building and operating nuclear power facilities. NRC has
27 established a New Reactor Ucensing Project Office to prepare for and manage future reactor
28 and site licensing applications (NRC 2001).
29
30 V.C. Summer has a maximum net electrical output of 968 MW(e). For the coal and natural gas
31 alternatives, SCE&G assumes two standard units in its Environmental Report (ER)
32 (SCE&G 2002), each a maximum 408-MW(e) net electrical output. This approach is followed in
33 this SEIS, although it results in some environmental impacts that are roughly 16 percent lower
34 than if full replacement capacity were constructed. Although customized unit sizes can be built,
35 use of standardized sizes is more economical. In addition, using three 408-MW(e) units for the

(a) A baseload plant normally operates to supply all or part of the minimum continuous load of a system and
consequently produces electricity at an essentially constant rate. Nuclear power plants are commonly used for
baseload generation; i.e., these units generally run near full load.
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1 analysis would overestimate environmental impacts and tend to make the fossil alternatives
2 less attractive.
3
4 For purposes of analysis, SCE&G Identified Cope Station near Bamberg, South Carolina, as the
5 location for the coal-fired alternative (SCE&G 2002). Cope Station is the site of a new state-of-
6 the-art coal-fired unit. Similarly, for purposes of analysis, SCE&G identified the V.C. Summer
7 site as the location for the gas-fired alternative. This SEIS has been prepared taking account of
8 these preferred and potential sites, but the analyses were not limited to these particular sites.
9

10 8.2.1 Coal-Fired Power Generation
11
12 The coal-fired alternative is analyzed for both V.C. Summer and an alternate site in South
13 Carolina. As discussed in Section 8.2, the staff assumed construction of two 408-MW(e) units.
14 Co-location with an existing coal-fired unit would preclude the need to construct additional
15 transmission lines and other facilities needed to support coal-fired units.
16
17 Coal and lime or limestone for a coal-fired plant sited at V.C. Summer most likely would be
18 delivered via the existing rail line. Ume) or limestone is used in the scrubbing process for
19 control of sulfur dioxide (SO2) emissions. Rail delivery also would be the most likely option for
20 delivering coal and lime/limestone to an alternative site for the coal-fired plant. A coal slurry
21 pipeline Is also a technically feasible delivery option; however, the associated cost and
22 environmental impacts make a slurry pipeline an unlikely transportation altemative.
23 Construction at an alternative site could necessitate the construction of a new transmission line
24 to connect to existing lines and a rail spur to the plant.
25
26 The coal-fired plant would consume approximately 2.4 million MT (2.60 million tons) per year of
27 pulverized bituminous coal with an ash content of approximately 8.8 percent (SCE&G 2002).
28 SCE&G assumes a heat rate of 3.0 J of fuel /J of electricity (10,200 Btu/kWh) and a capacity
29 factor(b) of 0.85 in Its ER (SCE&G 2002). After combustion, 99.9 percent of the ash
30 (approximately 209,000 IMT/yr [230,000 tonstyrl) would be collected and disposed of at the plant
31 site. In addition, approximately 154,000 MT (170,000 tons) of scrubber sludge would be
32 disposed of at the plant site based on annual lime usage of approximately 86,000 MT
33 (95,000 tons).
34

(a) In a typical wet scrubber, lime (calcium hydroxide) or limestone (calcium carbonate) Is Injected as a slurry Into
the hot effluent combustion gases to remove entrained sulfur dioxide. The lime-based scrubbing solution reacts
with sulfur dioxide to form calcium sulfite which precipitates and Is removed In sludge form.

(b) The capacity factor Is the ratio of electricity generated, for the period of time considered, to the energy that could
have been generated at continuous full-power operation during the same period.
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1 Unless otherwise indicated, the assumptions and numerical values used in Section 8.2.1 are
2 from the SCE&G ER (SCE&G 2002). The staff reviewed this information and compared it to
3 environmental impact information in the GEIS. Although the OL renewal period is only
4 20 years, the impact of operating the coal-fired alternative for 40 years is considered (as a
5 reasonable projection of the operating life of a coal-fired plant).
a
7 8.21.1 Once-Through Cooling System
8
9 For purposes of this SEIS, the staff assumed that a coal-fired plant located at V.C. Summer

10 would use the existing once-through cooling system. The staff also assumed that a greenfield
11 site would use a once-through cooling system. In Section 8.2.1.2 of this SEIS, the staff
12 discusses the environmental impact differences between closed-cycle and once-through
13 cooling systems.
14
15 The overall impacts of the coal-fired generating system are discussed in the following sections
16 and summarized in Table 8-2. The extent of impacts at an alternate South Carolina/greenfield
17 site would depend on the location of the particular site selected.
18
19 * Land Use
20
21 The V.C. Summer site is approximately 909 ha (2245 ac). Construction of the power
22 block and coal storage area would Impact some land area and associated terrestrial
23 habitat. The existing facilities and infrastructure at V.C. Summer would be used to the
24 extent practicable, limiting the amount of new construction that would be required.
25 Specifically, the staff assumed that the coal-fired replacement plant alternative would
26 use the cooling system, switchyard, offices, rail spur, and transmission line rights-of-
27 way.
28
29 The coal-fired generation alternative would necessitate converting some of the unused
30 land at V.C. Summer to coal storage and ash scrubber sludge disposal. SCE&G
31 estimates that ash and scrubber waste disposal over a 40-year plant life would require
32 approximately 85 ha (210 ac) (SCE&G 2002). There is sufficient space at V.C. Summer
33 to accommodate the coal-fired plant (about 560 ha [1390 ad] based on estimates in the
34 GEIS [NRC 1996]) and the waste disposal area. After closure, the waste site would be
35 re-vegetated and the land would become available for other uses. Additional land-use
36 changes would occur offsite in an undetermined coal-mining area to supply coal for the
37 plant. In the GEIS, the staff estimated that approximately 8900 ha (22,000 ac) would be
38 affected for mining the coal and disposing of the waste to support a 1000-MW(e) coal
39 plant during its operational life (NRC 1996). Partially offsetting this offsite land use
40 would be the elimination of the need for uranium mining to supply fuel for V.C. Summer.
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1 Table 6-2. Summary of Environmental Impacts of Coal-Fired Generation at V.C. Summer Site
2 and an Alternate Greenfield Site Using Once-Through Cooling
3
4
6
6
7

V.C. Summer Site Alternate Greenfield Site

Impact
Category Impact Comments Impact Comments

Land Use SMALL to
MODERATE

Use of existing Infrastructure.
Uses about 560 ha (1390 ac) for
plant, waste disposal of coal ash
and scrubber sludge over 40-
year plant life. Additional offsite
land impacts for coal and
limestone mining.

SMALL to
LARGE

Uses approximately 860 ha
(1390 ac), for plant, offices,
parking and waste disposal;
additional land impacts for coal
and limestone mining; possible
Impacts for transmission line
and rail spur. Degree of impact
dependent on whether
alternative site Is disturbed:
SMALL to MODERATE impact
to previously developed site;
LARGE Impact to greenfield
site.

Ecology SMALL to
MODERATE

Uses mainly previously
disturbed areas at current
V.C. Summer site, plus rail
corridor. However, some
additional areas at the site will
be affected.

SMALL to Impact depends whether site is
LARGE previously developed (SMALL

to MODERATE) or greenfield
(MODERATE to LARGE).
Factors to consider include
location and ecology of site,
surface water body used for
Intake and discharge, and
transmission fine and/or rail
spur route; potential habitat
loss and fragmentation;
reduced productivity and
biological diversity.

i?
12

Water Use and
Quality

SMALL Once-through cooling would use
existing Intake structures;
surface water use should remain
the same as current uses for
V.C. Summer.

SMALL to
MODERATE

Impact ill depend on the
volume of water withdrawn and
discharged and the
characteristics of the surface
water body.

15
Groundwater
Use and Quality

SMALL Groundwater not used,
remaining the same as currently
for V.C. Summer.

SMALL Groundwater use similar to
impacts at V.C. Summer,
impacts depend on
groundwater use and
availability.
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1
2
3
4
5
6
7
a
9

Table 8-2. Summary of Environmental Impacts of Coal-Fired Generation at V.C. Summer Site
and an Alternate Greenfield Site Using Once-Through Cooling (continued)

V.C. Summer Site Alternate Greenfleld Site

Impact
Category Impact Comments Impact Comments

Air Quality MODERATE Sulfur oxides
* 5669 MT/yr (6249 tonstyr)

Nitgen oxides
* 582 MT/yr (642 tons/yr)

Particulates
* 102 MT/yr (113 tons/yr) of

total suspended particulates
which would include 24
MT/yr (28 tons/yr) of PM10.

Carbon monoxide
* 582 MT/yr (642 tons/yr)

Small amounts of mercury and
other hazardous air pollutants
and naturally occurring
radioactive materials-mainly
uranium and thorium.

MODERATE Potentially same impacts as the
V.C. Summer site, although
pollution-control standards may
vary.

10

11 Waste MODERATE Total waste volume would be
approximately 363,000 MT/yr
(400,000 tons/yr) of ash and
scrubber sludge requiring
approximately 85 ha (210 ac) for
disposal during the 40-year life
of the plant.

MODERATE Air Quality

12
13 Human Health SMALL Impacts are uncertain, but

considered SMALL in the
absence of more quantitative
data.

SMALL

14
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1
2
3
4

5
6

Table 8-2. Summary of Environmental Impacts of Coal-Fired Generation at V.C. Summer Site
and an Alternate Greenfield Site Using Once-Through Cooling (continued)

V.C. Summer Site Alternate Greenfield Site

Impact
Category Impact Comments Impact Comments

7 Socloeconomics SMALL to
LARGE

During construction, impacts
would be SMALL to
MODERATE. Up to 2500
additional workers during the
peak period of the 5-year
construction period, followed by
reduction from current V.C.
Summer work force of 740 to 70.
Tax base preserved. Impacts
during operation would be
SMALL to MODERATE.

Transportation impacts
associated with construction
workers could be MODERATE to
LARGE. Transportation Impacts
during operation would be
SMALL due to decreased work
force.

For rail transportation of coal
and lime/limestone, the impact is
considered SMALL to
MODERATE.

SMALL to Construction impacts depend
LARGE on location, but could be

LARGE if plant is located in a
rural area. Fairfield County
would experience loss of tax
base and employment with
potentially LARGE Impacts.
Impacts during operation at
alternative site would be
SMALL to LARGE, depending
upon the economy at the
alternate site.

Transportation mpacts
associated with construction
workers could be MODERATE
to LARGE. Transportation
impacts during operation would
be SMALL.

For rail transportation of coal
and lime/limestone, the impact
Is considered SMALL to
MODERATE. For barge
transportation, the impact Is
considered SMALL

8
9 Aesthetics SMALL to

MODERATE
Two coal-fired power plant units
and exhaust stack would be
visible In daylight hours from
oftsite. Outside lighting at the
plant would also be visible at
night. Rail transportation of coal
and limellimestone would also
have a MODERATE impact.
Mechanical sources of noise
would be audible offsite. These
impacts are SMALL to
MODERATE.

SMALL to
LARGE

Impact would depend on the
she selected and the sur-
rounding land features and
could be LARGE If a greenfield
site is selected. If needed, a
new transmission line or rail
spur would add to aesthetic
Impact. Rail transportation of
coal and lime/limestone would
be SMALL to MODERATE,
depending on the characteris-
tics of the alternative site.

10
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1 Table 8-2. Summary of Environmental Impacts of Coal-Fired Generation at V.C. Summer Site
2 and an Alternate Greenfield Site Using Once-Through Cooling (continued)
3
4

5
6

7
8
9

10
11
12

13
14
15
16
17
18
19
20
21
22

V.C. Summer Site Alternate Greenfleld Site

Impact
Category Impact Comments Impact Comments

Historic and SMALL to Some construction would affect SMALL to Alternate location would
Archeological MODERATE previously developed parts of MODERATE necessitate cultural resource
Resources V.C. Summer, cultural resource studies. Studies would likely

Inventory should minimize any be needed to identify, evaluate,
impacts on undeveloped lands. and address mitigation of the
Studies would likely be needed potential impacts of new plant
to identify, evaluate, and construction on undeveloped
address mitigation of the sites on cultural resources.
potential impacts of new plant
construction on undeveloped
sites on cultural resources even
at a developed site.

Environmental SMALL to Impacts on minority and low- SMALL to Impacts at alternate site will
Justice MODERATE income communities should be LARGE vary depending on population

similar to those experienced by distribution and makeup. Could
the population as a whole. be SMALL to LARGE. Fairfield
Some impacts on housing may County would lose significant
occur during construction; loss revenue, which could have
of 600 operating jobs MODERATE to LARGE impacts
(permanent and contractor) at on minority and low-income
V.C. Summer could reduce populations in terms of services
employment prospects for the County could provide with
minority and low-income the smaller property tax and
populations. Dependent, to employment base.
some extent, on the economic
growth of Columbia and.
surrounding area.

The GEIS states that approximately 405 ha (1000 ac) would be affected for mining the uranium
and processing it during the operating life of a 1000-MW(e) nuclear power plant (NRC 1996).

The impact of a coal-fired generating unit on land use at V.C. Summer is best characterized
as SMALL to MODERATE. The impact would definitely be greater than the OL renewal
alternative.

In the GEIS, the staff estimated that a 1000-MW(e) coal-fired plant would require
approximately 700 ha (1700 ac) (NRC 1996). Construction of a 816-MW(e) coal-fired
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1 generation alternative at an alternative site could impact proportionately less land (about
2 560 ha [1390 ac]). The degree to which the land use would be Impacted depends on
3 whether the alternative site is a greenfield site or a previously developed Industrial site (such
4 as Cope Station). Additional land could be needed for a transmission line and a rail spur to
5 the plant site. Depending on transmission line and rail line routing requirements, this
6 alternative would result in SMALL to LARGE land-use impacts.
7
8 * Ecology
9

10 Locating a coal-fired plant at V.C. Summer would alter ecological resources because of the
11 need to convert approximately 85 ha (210 ac) (SCE&G 2002) for ash and scrubber sludge
12 disposal. In addition, construction of the power block and coal storage area would impact
13 about 475 ha (1190 ac) and associated habitat. Some of this area would have been
14 previously disturbed. Operation of the coal-fired plant would use the existing cooling
15 system, which would have adverse impacts to aquatic resources. In summary, because the
16 coal-fired alternative is developed on a mainly previously disturbed area, is at an existing
17 industrial site, and makes maximum use of existing facilities, It is expected that the
18 ecological impacts would be SMALL to MODERATE, but still greater than renewal of the
19 V.C. Summer OL.
20
21 At an alternate site, the coal-fired generation alternative would introduce construction
22 impacts and new Incremental operational impacts. Even assuming siting at a previously
23 disturbed area, the impacts would alter the ecology. Impacts could nclude wildlife habitat
24 loss, reduced productivity, habitat fragmentation, and a local reduction In biological diversity.
25 Once-through cooling water withdrawal and discharge could have adverse aquatic resource
26 impacts. If needed, construction and maintenance of the transmission line and a rail spur
27 would have ecological impacts. Overall, the ecological impacts at an alternate site would be
28 SMALL to MODERATE (previously developed site) or MODERATE to LARGE (greenfield
29 site).
30
31 * Water Use and Quality
32
33 Surface water. The coal-fired generation alternative at V.C. Summer is assumed to use the
34 existing once-through system, which would minimize incremental water-use and quality
35 impacts. Thus surface-water Impacts are expected to remain SMALL; the impacts would be
36 sufficiently minor that they would not noticeably alter any important attribute of the resource.
37
38 For a coal-fired plant located at an alternate site, the Impact on the surface water would
39 depend on the volume of water needed for make-up water, the discharge volume, and the
40 characteristics of the receiving body of water. Intake from and discharge to any surface
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1 body of water would be regulated by the State of South Carolina. The impacts would be
2 SMALL to MODERATE.
3
4 Groundwater. The staff assumed that the two groundwater removal wells would
5 continue to be used to alleviate water seepage into the below-grade portions of coal-
6 fired plant buildings located at V.C. Summer. Groundwater withdrawals would be equal
7 to or less than the no-action and license renewal alternatives. Hence, impacts are
8 considered SMALL Use of groundwater for a coal-fired plant located at an alternative
9 site is a possibility. Groundwater withdrawals at an alternative site would likely require a

10 permit from the State of South Carolina. The impacts are considered SMALL.
11
12 * Air Quality
13
14 The air-quality impacts of coal-fired generation vary considerably from those of nuclear
15 generation due to emissions of sulfur oxides (SOJ, nitrogen oxides (NOJ, particulates,
16 carbon monoxide, hazardous air pollutants such as mercury, and naturally occurring
17 radioactive materials.
18
19 V.C. Summer is located within the Columbia Intrastate Air Quality Control Region
20 (40 CFR 81.108). The air quality in this region is designated as better than national
21 standards, in attainment, or unclassified for all criteria pollutants, in 40 CFR 81.341.
22 However, on August 23, 2002, the South Carolina Department of Health and Environmental
23 Control (SCDHEC) published a TNotice of Drafting3 in the State Register for an Early Action
24 Plan for measures to attain the 8-hour standard prior to any non-attainment designation.
25 The State intends to implement control measures in anticipation of future
26 U.S. Environmental Protection Agency (EPA) actions.
27
28 A new coal-fired generating plant located in V.C. Summer would likely need a prevention of
29 significant deterioration permit and an operating permit under the Clean Air Act. The plant
30 would need to comply with the new source performance standards for such plants set forth
31 in 40 CFR Part 60 Subpart Da. The standards establish limits for particulate matter and
32 opacity (40 CFR 60.42a), SO2 (40 CFR 60.43a), and NO, (40 CFR 60.44a).
33
34 The EPA has various regulatory requirements for visibility protection in 40 CFR Part 51
35 Subpart P, including a specific requirement for review of any new major stationary source in
38 an area designated as attainment or unclassified under the Clean Air Act. The air quality in
37 this region Is designated as better than national standards, in attainment, or unclassified for
38 all criteria pollutants, in 40 CFR 81.341.
39
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1 Section 169A of the Clean Air Act (42 USC 7491) establishes a national goal of preventing
2 future and remedying existing impairment of visibility in mandatory Class I Federal areas
3 when impairment results from human-made air pollution. EPA issued a new regional haze
4 rule on July 1, 1999, cited in the Federal Register (FR) as 64 FR 35714 (EPA 1999). The
5 rule specifies that for each mandatory Class I Federal area located within a State, the State
6 must establish goals that provide for reasonable progress towards achieving natural visibility
7 conditions. The reasonable progress goals must provide for an improvement in visibility for
8 the most-impaired days over the period of the implementation plan and ensure no
9 degradation in visibility for the least-impaired days over the same period

10 [40 CFR 51.308(d)(1)I. If a coal-fired plant were located close to a mandatory Class I
11 Federal area, additional air pollution control requirements could be imposed.
12
13 South Carolina has only one area (Cape Romaine Wildlife Area) designated in
14 40 CFR 81.426 as a mandatory Class I Federal area In which visibility Is an important
15 value. This Class I Federal area Is not within 80 km (50 mi) of V.C. Summer.
16
17 In 1998, the EPA Issued a rule requiring 22 eastern states, including South Carolina, to
18 revise their state implementation plans to reduce NOx emissions. Nitrogen oxide emissions
19 contribute to violations of the national ambient air quality standard for ozone. The total
20 amount of NO, that can be emitted by each of the 22 states In the year 2007 ozone season
21 (May 1 to September 3D) is set out at 40 CFR 51.121(e). For South Carolina, the amount is
22 111,656 MT (123,105 tons). Any new coal-fired plant sited in South Carolina would be
23 subject to this limitation.
24
25 Impacts for particular pollutants are as follows:
26
27 Sulfur oxides emissions. SCE&G states In its ER that an alternative coal-fired plant located
28 at Cope Station would use dry scrubber-calcium hydroxide for flue gas desulfurization
29 (SCE&G 2002).
30
31 A new coal-fired power plant would be subject to the requirements in Title IV of the
32 Clean Air Act: Title IV was enacted to reduce emissions of SO2 and NO, the two
33 principal precursors of acid rain, by restricting emissions of these pollutants from power
34 plants. Title IV caps aggregate annual power plant SO2 emissions and imposes controls
35 on SO2 emissions through a system of marketable allowances. The EPA Issues one
36 allowance for each ton of S02 that a unit is allowed to emit. New units do not receive
37 allowances, but are required to have allowances to cover their SO2 emissions. Owners
38 of new units must therefore acquire allowances from owners of other power plants by
39 purchase or reduce SO2 emissions at other power plants they own. Allowances can be
40 banked for use In future years. Thus, a new coal-fired power plant would not add to net
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1 regional S02 emissions, although it might do so locally. Regardless, SO2 emissions
2 would be greater for the coal alternative than the OL renewal alternative.
3
4 SCE&G estimates that by using the best technology to minimize SO, emissions, the
5 total annual stack emissions would be approximately 5669 MT (6249 tons) of SO
6 (SCE&G 2002).
7
8 Nitrogen oxides emissions. Section 407 of the Clean Air Act establishes technology-based
9 emission limitations for NO, emissions. The market-based allowance system used for SO2

10 emissions is not used for NO, emissions. A new coal-fired power plant would be subject to
11 the new source performance standards for such plants at 40 CFR 60.44a(d)(t). This
12 regulation, issued on September 16, 1998 (63 FR 49453 [EPA 1998]), limits the discharge
13 of any gases that contain nitrogen oxides (expressed as NO2) in excess of 200 ng/J of
14 gross energy output (1.6 IMWh), based on a 30-day rolling average.
15
16 SCE&G estimates that by using NO, burners with overtire air and selective catalytic
17 reduction the total annual NO. emissions for a new coal-fired power plant would be
18 approximately 582 MT (642 tons) (SCE&G 2002). This level of NO, emissions would be
19 greater than the OL renewal alternative.
20
21 Particulate emissions. SCE&G estimates that the total annual stack emissions would
22 include 102 MT (113 tons) of filterable total suspended particulates (particulates that range
23 in size from less than 0.1 pm up to approximately 45 pm). The 102 MT (113 tons) would
24 include 24 MT (26 tons) of PM1O (particulate matter having an aerodynamic diameter less
25 than or equal to 10 pm). Fabric filters or electrostatic precipitators would be used for
26 control. In addition, coal-handling equipment would introduce fugitive particulate emissions.
27 Particulate emissions would be greater under the coal alternative than the 01 renewal
28 alternative.
29
30 During the construction of a coal-fired plant, fugitive dust would be generated. In addition,
31 exhaust emissions would come from vehicles and motorized equipment used during the
32 construction process.
33
34 Carbon monoxide emissions. SCE&G estimates that the total carbon monoxide emissions
35 would be approximately 582 MT (642 tons) per year (SCE&G 2002). This level of emissions
36 is greater than the OL renewal alternative.
37
38 Hazardous air pollutants including mercury. In December 2000, EPA issued regulatory
39 findings on emissions of hazardous air pollutants from electric utility steam generating units
40 (65 FR 79825 [EPA 2000a]). The EPA determined that coal- and oil-fired electric utility
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1 steam-generating units are significant emitters of hazardous air pollutants. Coal-fired power
2 plants were found by EPA to emit arsenic, beryllium, cadmium, chromium, dioxins,
3 hydrogen chloride, hydrogen fluoride, lead, manganese, and mercury (EPA 2000a). The
4 EPA concluded that mercury is the hazardous air pollutant of greatest concern. The EPA
5 found that (1) there is a link between coal consumption and mercury emissions; (2) electric
6 utility steam-generating units are the largest domestic source of mercury emissions; and
7 (3) certain segments of the U.S. population (e.g., the developing fetus and subsistence fish-
8 eating populations) are believed to be at potential risk of adverse health effects due to
9 mercury exposures resulting from consumption of contaminated fish (EPA 2000a).

10 Accordingly, EPA added coal- and oil-fired electric utility steam-generating units to the list of
11 source categories under Section 112(c) of the Clean Air Act for which emission standards
12 for hazardous air pollutants will be issued (EPA 2000a).
13
14 Uranium and thorium. Coal contains uranium and thorium. Uranium concentrations are
15 generally in the range of 1 to 10 parts per million. Thorium concentrations are generally
16 about 2.5 times greater than uranium concentrations (Gabbard 1993). One estimate Is that
17 a typical coal-fired plant released roughly 4.7 MT (5.2 tons) of uranium and 11.6 MT
18 (12.8 tons) of thorium In 1982 (Gabbard 1993). The population dose equivalent from the
19 uranium and thorium releases and daughter products produced by the decay of these
20 isotopes has been calculated to be significantly higher than that from nuclear power plants
21 (Gabbard 1993).
22
23 Summary. The GEIS analysis did not quantify emissions from coal-fired power plants, but
24 implied that air-quality impacts would be substantial. The GEIS also mentioned global
25 warming from unregulated carbon dioxide emissions and acid rain from SO, and NO,
26 emissions as potential impacts (NRC 1996). Adverse human health effects such as cancer.
27 and emphysema have been associated with the products of coal combustion. The
28 appropriate characterization of air impacts from coal-fired generation would be
29 MODERATE. The impacts would be clearly noticeable, but would not destabilize air quality.
30
31 Siting a coal-fired generation plant at a site other than V.C. Summer would not significantly
32 change the air-quality impacts Identified in this section, although it could result in Installing
33 more or less stringent pollution-control equipment to meet applicable local requirements.
34 Therefore, the impacts would be MODERATE.
35
36 * Waste
37
38 Coal combustion generates waste in the form of ash, and equipment for controlling air
39 pollution generates spent selective catalytic reduction catalyst, additional ash, and scrubber
40 sludge. Two 408-MW(e) coal-fired plants would generate approximately 363,000 MT
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1 (400,000 tons) of this waste annually for 40 years. The waste would be disposed of onsite,
2 accounting for approximately 85 ha (210 ac) of land area over the 40-year plant life. Waste
3 impacts to groundwater and surface water could extend beyond the operating life of the
4 plant if leachate and runoff from the waste storage area occurs. Disposal of the waste
5 could noticeably affect land use and groundwater quality, but with appropriate management
6 and monitoring, it would not destabilize any resources. After closure of the waste site and
7 revegetation, the land could be available for other uses. Construction-related debris would
8 also be generated during construction activities.
9

10 In May 2000, the EPA issued a Notice of Regulatory Determination on Wastes From the
11 Combustion of Fossil Fuels (EPA 2000b). The EPA concluded that some form of national
12 regulation is warranted to address coal combustion waste products because (1) the
13 composition of these wastes could present danger to human health and the environment
14 under certain conditions; (2) EPA has identified 11 documented cases of proven-damages
15 to human health and the environment by improper management of these wastes in landfills
18 and surface impoundments; (3) present disposal practices are such that, in 1995, these
17 wastes were being managed in 40 percent to 70 percent of landfills and surface
18 impoundments without reasonable controls in place, particularly in the area of groundwater
19 monitoring; and (4) EPA identified gaps in state oversight of coal combustion wastes.
20 Accordingly, the EPA announced its intention to issue regulations for disposal of coal
21 combustion waste under subtitle D of the Resource Conservation and Recovery Act of 1976
22 (RCRA) (42 USC 6901).
23
24 For these reasons, the appropriate characterization of impacts from waste generated from
25 burning coal Is MODERATE; the impacts would be clearly noticeable, but would not
26 destabilize any important resource.
27
28 Siting the facility at a site other than V.C. Summer would not alter waste generation,
29 although other sites might have more constraints on disposal locations. Therefore, the
30 impacts would be MODERATE.
31
32 * Human Health
33
34 Coal-fired power generation introduces worker risks from fuel and limestone mining and
35 worker and public risks from fuel and limeAimestone transportation and inhalation of stack-
36 emissions. Emission impacts can be widespread and health risks difficult to quantify. The
37 coal alternative also introduces the risk of coal pile fires and attendant inhalation risks.
38
39 The staff stated in the GEIS that there could be human health impacts (cancer and
40 emphysema) from inhalation of toxins and particulates, but did not identify the significance
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1 of these Impacts (NRC 1996). In addition, the discharges of uranium and thorium from
2 coal-fired plants can potentially produce radiological doses In excess of those arising from
3 nuclear power plant operations (Gabbard 1993).
4
5 Regulatory agencies, including the EPA and State agencies, set air emission standards and
6 requirements based on human health impacts. These agencies also impose site-specific
7 emission limits as needed to protect human health. As previously discussed, the EPA has
8 recently concluded that certain segments of the United States population (e.g., the
9 developing fetus and subsistence fish-eating populations) are believed to be at potential risk

10 of adverse health effects due to mercury exposures from sources such as coal-fired power
11 plants. However, in the absence of more quantitative data, human health impacts from
12 radiological doses and inhaling toxins and particulates generated by burning coal are
13 characterized as SMALL
14
15 * SocloeconomIcs
16
17 Construction and operation. Construction of the coal-fired alternative would take
18 approximately five years. The staff assumed that construction would take place while
19 V.C. Summer continues'operation and would be completed by the time V.C. Summer
20 permanently ceases operations. The work force would be expected to vary between 1200
21 and 2500 workers during the five-year construction period (NRC 1996). These workers
22 would be in addition to the approximately 740 workers employed at V.C. Summer. During
23 construction of the new coal-fired plant, communities near V.C. Summer would experience
24 demands on housing and public services that could have SMALL to MODERATE Impacts.
25 These impacts would be tempered by construction workers commuting to the site from
26 outside the immediate area of the site, including Columbia, South Carolina. After
27 construction, the communities would be impacted by the loss of the construction jobs.
28
29 If the coal-fired replacement plant were constructed at V.C. Summer and the nuclear unit
30 were decommissioned, there would be a loss of approximately 670 permanent and contract
31 employees, as SCE&G estimates that the completed coal-fired plant would employ
32 approximately 70 workers (SCE&G 2002). There would be a commensurate reduction in
33 demand on socioeconomic resources and contribution to the regional economy. The coal-
34 fired plants would provide a new tax base to offset the loss of tax base associated with
35 decommissioning of the nuclear unit. For all of these reasons, the appropriate
36 characterization of nontransportation socioeconomic impacts for a coal-fired plant
37 constructed at V.C. Summer would be SMALL to MODERATE; the socioeconomic impacts
38 would be noticeable, but would be unlikely to destabilize the area. The impacts could be
39 mitigated by the site's proximity to the Columbia metropolitan area and might be additionally
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1 offset if economic growth in Columbia and surrounding areas continued as it has during the
2 last decade.
3
4 Construction of a replacement coal-fired power plant at an alternate site would relocate
5 some socioeconomic impacts, but would not eliminate them. Fairfield County would
6 experience the brunt of V.C. Summer operational job loss and would lose a significant tax
7 base. These losses could have potentially LARGE socioeconomic impacts to the County,
8 particularly over the short to Intermediate term (from 5 to 10 years following plant closure),
9 Communities around the new site would have to absorb the impacts of a large, temporary

10 work force (up to 2500 workers at the peak of construction) and a permanent work force of
11 approximately 70 workers. The staff stated in the GEIS that socioeconomic impacts at a
12 rural site would be larger than at an urban site because more of the peak construction work
13 force would need to move to the area to work. Alternative sites would need to be analyzed
14 on a case-by-case basis. Socioeconomic impacts at or near an urban, previously
15 developed industrial area would be SMALL. Socioeconomic impacts at a rural site would be
16 MODERATE to LARGE, depending on the relative location of the site to towns and cities
17 that might be able to accommodate such impacts.
18
19 Transportation. During the five-year construction period of replacement coal-fired units, up
20 to 2500 construction workers would be working at the site in addition to the 740 workers at
21 V.C. Summer. The addition of these workers could place significant traffic loads on existing
22 highways near V.C. Summer. Such impacts would be MODERATE to LARGE.
23
24 For transportation related to commuting of plant operating personnel, the impacts are
25 considered SMALL The maximum number of plant operating personnel would be
26 approximately 70. The current V.C. Summer work force is approximately 740. Therefore,
27 traffic impacts associated with plant personnel commuting to a coal-fired plant would be
28 expected to be SMALL compared to the current impacts from V.C. Summer operations.
29
30 Coal and lime/limestone would likely be delivered to V.C. Summer by trains. Each train
31 would have approximately 115 open-top rail cars, each holding about 90 MT (100 tons) of
32 coal. Additional cars would be needed for lime/limestone delivery. In all, approximately
33 224 trains per year would deliver the coal and lime/limestone for the two units. An average
34 of roughly nine train trips per week would be needed to transport the coal and
35 limeAimestone. For each full train delivery, an empty train would return. On several days
36 per week, there would be two to three trains per day using the rail spur to V.C. Summer.
37 Socioeconomic impacts associated with rail transportation, such as delays at rail crossings,
38 would likely be SMALL to MODERATE.
39
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I Transportation-related impacts associated with commuting construction workers at an
2 alternate site are site dependent, but could be MODERATE to LARGE. Transportation
3 impacts related to commuting of plant operating personnel would also be site dependent,
4 but can be characterized as SMALL due to a smaller work force.
5
6 At an alternate site, coal and lime/limestone delivery would likely be by rail, although barge
7 delivery would be feasible at a coastal location. Impacts of rail transportation would be
8 SMALL in a rural area and MODERATE in a more crowded suburban area. Barge delivery
9 of coal and lime/limestone would likely have SMALL socioeconomic impacts.

10
11 Aesthetics
12
13 The two coal-fired power plant units would be visible In daylight hours from offsite. The
14 exhaust stack would be about 160 m (525 ft) high. The stack would be visible for several
15 miles in every direction during daylight hours. The units and associated stacks would also
16 be visible at night because of outside lighting. Visual impacts could be mitigated by
17 landscaping and color selection for buildings that are consistent with the environment.
18 Visual impact at night could be mitigated by reduced use of lighting and appropriate use of
19 shielding or directional lighting.
20
21 Coal-fired generation would introduce mechanical sources of noise that would be audible
22 offsite. Sources contributing to total noise produced by plant operation are classified as
23 continuous or intermittent. Continuous sources include the mechanical equipment
24 associated with normal plant operations. Intermittent sources include the equipment related
25 to coal handling, solid-waste disposal, transportation related to coal and lime delivery, use
26 of outside loudspeakers, and the commuting of plant employees. The Incremental noise
27 Impacts of a coal-fired plant compared to existing V.C. Summer operations are considered
28 to be SMALL to MODERATE.
29
30 At an alternate site, there would be an aesthetic impact from the buildings and exhaust
31 stacks. This impact could be LARGE if a greenfield site is used. There would also be an
32 aesthetic Impact if construction of a new transmission line andfor rail spur were needed.
33 Noise impacts associated with rail delivery of coal and lime/limestone would be most
34 significant for residents living in the vicinity of the facility and along the rail route. Although
35 noise from passing trains significantly raises noise levels near the rail corridor, the short
36 duration of the noise reduces the impact. In a more suburban location, the impacts are
37 considered MODERATE. This Is due to the frequency of train transport, the fact that many
38 people are likely to be within hearing distance of the rail route, and the Impacts of noise on
39 residents in the vicinity of the facility and the rail line. At a more rural location, the impacts
40 could be SMALL. Noise and light from the plant would be detectable offsite. Overall, the
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1 aesthetic impacts associated with locating at an alternative site can be categorized as
2 SMALL to LARGE, depending on the characteristics of the alternative site.
3
4 * Historic and Archaeological Resources
5
6 At the V.C. Summer site or an alternate site, a cultural resource inventory would likely be
7 needed for any onsite property that has not been previously surveyed. Other lands, if any,
8 that are acquired to support the plant would also likely need an inventory of field cultural
9 resources, identification and recording of existing historic and archaeological resources, and

10 possible mitigation of adverse effects from subsequent ground-disturbing actions related to
11 physical expansion of the plant site.
12
13 Before construction at the V.C. Summer site or an alternate site, studies would likely be
14 needed to identify, evaluate, and address mitigation of the potential impacts of new plant
15 construction on cultural resources. The studies would likely be needed for all areas of
16 potential disturbance at the proposed plant site and along associated corridors where new
17 construction would occur (e.g., roads, transmission corridors, rail lines, or other rights-of-
18 way). Historic and archaeological resource impacts need to be evaluated on a site-specific
19 basis. The Impacts can generally be effectively managed, and as such, impacts would vary
20 between SMALL to MODERATE, depending on what historic and archaeologic resources
21 are present, and whether mitigation is necessary.
22
23 * Environmental Justice
24
25 No environmental pathways or locations have been Identified that would result in
26 disproportionately high and adverse environmental mpacts on minority and low-income
27 populations if a replacement coal-fired plant were built at the V.C. Summer site. Some
28 . impacts on housing availability and prices during construction might occur, and this could
29 disproportionately affect the minority and low-income populations to the extent housing
30 frequented by these populations could come into Increased demand. Closure of
31 V.C. Summer would result in a decrease in employment of approximately 600 permanent
32 and contract employees at the site. Resulting economic conditions could reduce
33 employment prospects for minority or low-income populations. Overall, mpacts would be
34 SMALL to MODERATE, and may be mitigated by the economic vitality/expansion of the
35 Columbia metropolitan and surrounding area.
36
37 Impacts at other sites would depend upon the site chosen and the nearby population
38 distribution. If a replacement coal-fired plant were constructed at an alternative site,
39 Fairfield County would experience a loss of tax revenue that could affect their ability to
40 provide services and programs. Fairfield County and surrounding counties would also lose
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1 670 jobs. These impacts would be MODERATE to LARGE. Impacts at the alternative site
2 would vary between SMALL and LARGE, depending on population makeup and distribution
3 and the economy.
4
5 8.2.12 Closed-Cycle Cooling System
6
7 This section discusses the environmental impacts of constructing a coal-fired generation
8 system at an alternate location site using a closed-cycle cooling system with cooling towers.
9 The impacts (SMALL, MODERATE, or LARGE) of this option are the same as the impacts for a

10 coal-fired plant using the once-through cooling system. However, there are some
11 environmental impact differences between the closed-cycle and once-through cooling systems.
12 Table 8-3 summarizes the incremental differences.
13
14 8.2.2 Natural Gas-Fired Power Generation
15
16 The environmental impacts of the natural gas-fired alternative are examined In this section for
17 both the V.C. Summer site and an alternate site. For the V.C. Summer site, the staff assumed
18 that the plant would use the existing once-through cooling system.
19
20 V.C. Summer is not served by natural gas pipelines. A dedicated, 0.6-m- (2-ft-) diameter
21 pipeline would have to be constructed to V.C. Summer from Aiken, South Carolina, a distance
22 of about 113 km (70 mi). The pipeline right-of-way would require 298 ha (737 ac).a)
23
24 The staff assumed that a replacement natural gas-fired plant would use combined-cycle
25 technology (SCE&G 2002). In a combined-cycle unit, hot combustion gases in a combustion
26 turbine rotate the turbine to generate electricity. Waste combustion heat from the combustion
27 turbine is routed through a heat-recovery boiler to make steam to generate additional electricity.
28
29 If a new natural gas-fired plant were built at an alternate site from V.C. Summer, a new
30 transmission line may be needed to connect to existing lines. In addition, construction or
31 upgrade of a natural gas pipeline from the plant to a supply point where an adequate and
32 reliable supply of gas would be available also may be required.
33
34 The following additional assumptions are made for the natural gas-fired plants (SCE&G 2002):
35
36 * two 408-MW(e) net electrical units would be needed, each consisting of a 135-MW
37 combustion turbine and a 138-MW heat recovery boiler,

(a) Calculated as follows: 70 ml x 100 ft easement = 298 ha or 737 ac.
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Table 8-3. Summary of Environmental Impacts of Coal-Fired Generation at an Alternate Site
with Closed-Cycle Cooling System

Change In Impacts from
Closed-Cyela Cooling System

.... Mwb. anew__.,

Land Use

6
7 Ecology

a
9

10
11

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

24
25
26

29
30
31
32
33
34
35
36
37
38

Surface Water Use and Quality

Groundwater Use and Quality

Air Quality

Waste

Human Health

Sociceconomics

Aesthetics

Historic and Archaeological Resources

Environmental Justice

10 to 12 additional ha (25 to 30 ac) required for cooling
towers and associated infrastructure.

Impact would depend on ecology at the site. Additional
impact to terrestrial biota from cooling tower drift
Reduced impact to aquatic ecology.

Discharge of cooling tower blowdown containing
dissolved solids. Discharge would be regulated.
Decreased water withdrawal and less thermal load on
receiving body of water. Consumptive use of water due
to evaporation.

No change.

No change.

No change.

No change.

No change.

Introduction of cooling towers and associated plume.
Natural draft towers could be up to 158 m (520 ft) high.
Mechanical draft towers could be up to 30 m (100 ft) high
and also have an associated noise impact.

No change.

No change.

* natural gas with an average heating value of 37 MJ/M3 (1037 Btu/ft3) will be the primary fuel,
and

* natural gas consumption will be 1.4 billion m3/yr (50 billion ft3/yr).

Unless otherwise indicated, the assumptions and numerical values used in Section 8.2.2 are
from the SCE&G ER (SCE&G 2002). The staff reviewed this information and compared it to
environmental impact information in the GEIS. Although the OL renewal period is only
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1 20 years, the impact of operating the natural gas-fired alternative for 40 years is considered (as
2 a reasonable projection of the operating life of a natural gas-fired plant).
3
4 8.2.2.1 Once-Through Cooling System
5
6 The overall impacts of the natural gas-generating system are discussed In the following
7 sections and summarized in Table 8-4. The extent of impacts at an alternate site will depend
8 on the location of the particular site selected.
9

10 Table 8-4. Summary of Environmental Impacts of Natural Gas-Fired Generation at
1 V.C. Summer and an Alternate Greenfield Site Using Once-Through Cooling
1
I
12
13
14
15
16

17
18

19
20
21

22
23
24

V.C. Summer Site Altemate Greenfield Site
Impact

Category Impact Comments Imnact Comments
Land Use SMALL to 45 ha (110 a) of previouslv SMALL to SMALL if nfrastructure Is n

MODERATE disturbed land needed for plant
site. Additional Impact of up to
approxrmately 295 ha (729 so)
for construction of an
underground gas pipeline.
Maxdmum use of eisting
Infrastructure at the site.

LARGE place, 45 ha (110 ac) for
powerblock, offices, roads, and
parking areas. MODERATE f
additional land needed for
transmission line andfor natural
gas pipeline. LARGE 
greenfield site and transmission
lines required.

Ecology

Water Use and
Quality

Groundwater
Use and Quality

SMALL to Uses some undeveloped areas
LARGE at V.C. Summer site, plus gas

pipeline.

SMALL Uses existing once-through
cooling system.

SMALL Groundwater not used,
remaining the same as currently
for V.C. Summer.

SMALL to Impact depends on greenfield
LARGE or previously developed site.

Also impact depends on biota
of the site, surface water body
used for intake and discharge,
and transmission and pipeline
routes; potential habitat loss
and fragmentation; reduced
productivity and biological
diversity.

SMALL to
MODERATE

SMALL

Impact depends on volume of
water withdrawal and discharge
and characteristics of surface
water body.

Groundwater use similar to
Impacts at V.C. Summer,
Impacts depend on
groundwater use and
availability.

25
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8

Table 8-4. Summary of Environmental Impacts of Natural Gas-Fired Generation at
V.C. Summer and an Alternate Greenfield Site Using Once-Through Cooling (continued)

V.C. Summer Site Alternate Greenfleld Site
Impact

CateqorV Impact Comments Impact Comments
Air Quality MODERATE Sulfur oxides MODEF

* 80 MT/yr (88 tons/"r)
Nitrogen oxides
* 301 MT/yr (332 tons/yr)

Carbon monoxide
* 395 MT/yr (435 tonslyr)

PM, particulates
* 118 MTtyr (30 tonsr)

Some hazardous air pollutants.
SMALL Small amount of ash produced. SMALL

RATE Same emissions as
V.C. Summer site.

9
10
11

Waste Small amount of ash produced

Impacts considered to be
minor.

Human Health SMALL Impacts considered to be minor. SMALL

12
13 Socioeconomics SMALL to During construction, impacts

MODERATE would be SMALL to
MODERATE. Up to 1200 addi-
tional workers during the peak of
the three-year construction
period, followed by reduction
from current V.C. Summer work
force of 740 to 150; tax base
preserved. Impacts during
operation would be SMALL to
MODERATE, due to loss of
employment in Fairfield County
and surrounding counties, which
may be offset by proximity to
Columbia economy.

SMALL to Impact depends on site
LARGE characteristics. During

construction, impacts on
receiving county could be
SMALL to MODERATE. Up to
1200 additional workers during
the peak of the three-year
construction period. Fairfield
County would experience loss
of V.C. Summer tax base.
Fairfield County and
surrounding counties would
experience loss of employment
with potentially MODERATE to
LARGE associated impacts.

Transportation impacts
associated with construction
workers would be SMALL to
MODERATE.

Some visibility of structures
offsite.

Aesthetics SMALL

Transportation impacts
associated with construction
workers would be SMALL to
LARGE.

SMALL to Impact would depend on the
LARGE site selected and the

surrounding land features.
SMALL if previously developed
site and site disturbance
minimal. MODERATE to
LARGE if a greenfield site is
selected.
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1
2
3
4
5
6
7
8
9

10

Table 8-4. Summary of Environmental Impacts of Natural Gas-Fired Generation at
V.C. Summer and an Alternate Greenfield Site Using Once-Through Cooling (continued)

U1 ef "Reirmr S:He Attrrnte GrParni1PIA sWt1

.

Impact
Catenory

Historic and
Archeological
Resources

Impal
SMALL t
MODER

It Comments
o Some construction would affect
ATE previously developed parts of

V.C. Summer, cultural resource
Inventory should minimize any
Impacts on undeveloped lands.
Studies would likely be needed
to Identify, evaluate, and
address mitigation of the
potential Impacts of new plant
construction on undeveloped
sites on cultural resources even
at a developed site. Any
potential Impacts can likely be
effectively managed.

o Impacts on minority and low-
ATE Income communities should be

similar to those experienced by
the population as a whole.
Some Impacts on housing may
occur during construction; loss
of 590 operating jobs at
V.C. Summer could reduce
employment prospects for
minority and low-income
populations. Proximity to
f'Ismhio mahi mit inftM mnnmts:

Ir
SM
MO[

npact Comments
LL to Alternate location would

)ERATE necessitate cultural resource
studies. Studies would likely
be needed to identify, evaluate,
and address mitigation of the
potential Impacts of new plant
construction on undeveloped
sites on cultural resources.

11 Environmental SMALL t
12 Justice MODER

SMALL to Impacts at alternate site vary
LARGE depending on population

distribution and makeup at site
could be SMALL to LARGE.
Fairfield County would lose
significant revenue, which
could have MODERATE to
LARGE Impacts on minority
and low-Income populations.
Proximity to Columbia may
mitigate Impacts.

13
14
15
16
17
18
19
20
21
22
23
24
25

* Land Use

For siting at V.C. Summer, existing facilities and infrastructure would be used to the extent
practicable, limiting the amount of new construction that would be required. Specifically, the
staff assumed that the natural gas-fired replacement plant alternative would use the once-
through cooling system, switchyard, offices, and transmission line right(s)-of-way. Much of
the land that would be used has been previously disturbed. In the GEIS, staff estimated
that 45 ha (110 ac) are needed for a natural gas-fired plant site (NRC 1996). At
V.C. Summer, this much previously disturbed land Is available within the boundaries of the
plant site (SCE&G 2002). There would be an additional impact of up to approximately
295 ha (729 ac) for construction of a natural gas pipeline to the V.C. Summer site
(SCE&G 2002). SCE&G states that it would apply best management practices during
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1 construction of the pipeline such as minimizing soil loss and constructing the pipeline along
2 existing utility corridors, if possible (SCE&G 2002). Land-use impacts at V.C. Summer
3 would be SMALL to MODERATE and depend on the extent to which ecological damage
4 could be minimized in the construction of the natural gas pipeline.
5
6 For construction at an alternate site, the staff assumed that 45 ha (110 ac) would be needed
7 for the plant and associated infrastructure (NRC 1996). A previously developed site with
8 substantial infrastructure in place (e.g., gas line and transmission line), would be
9 characterized as having SMALL impacts. For any new natural gas plant, additional land

10 could be Impacted for construction of a transmission line and/or natural gas pipeline to
11 serve the plant, in which case the impacts could be MODERATE. Land use impacts at a
12 greenfield site could be considered LARGE.
13
14 Offsite of V.C. Summer or alternative site, additional land would be required for natural gas
15 wells and collection stations. NRC staff estimated in the GEIS that approximately 1500 ha
16 (3600 ac) would be needed for a 1000-MW(e) plant. A replacement gas-fired plant for
17 V.C. Summer would be 816 MW(e) and would affect proportionately less land. Partially
18 offsetting these offsite land requirements-would be the elimination of the need for mining the
19 uranium and processing it during the operating life of a 1000-MW(e) nuclear power plant.
20 The staff estimated in the GEIS (NRC 1996) that approximately 400 ha (1000 ac) would be
21 affected for mining the uranium and processing it during the operating life of a 1000-MW(e)
22 nudear power plant. Because the two assumed replacement units for V.C. Summer would
23 generate 408 MW(e) each, the land needed for gas wells and collection stations (and the
24 land not needed for nuclear fuel) would be proportionately lower. Overall, land-use impacts
25 would be MODERATE to LARGE.
26
27 * Ecology
28
29 At the V.C. Summer site, there would be ecological, land-related impacts for siting of the
30 gas-fired plant; however the impacts would be SMALL considering the smaller footprint of
31 the new facility (compared to the existing nuclear facilities) and the fact that the land at the
32 site is previously disturbed. There would be ecological impacts associated with bringing a
33 new gas pipeline to V.C. Summer. Impacts would include losses of less mobile animals
34 such as mice, which are common throughout the area. Aquatic impacts could include
35 habitat disturbance at stream crossings, removal of shading vegetation, and erosion and
38 sedimentation. Habitat of State- or Federal-listed mussel species might be affected. Noise
37 and movement from workers would also disturb wildlife. SCE&G expects the Impacts to be
38 minor and temporary (SCE&G 2002). Overall, the ecological impacts are considered
39 SMALL to LARGE.
40
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1 Ecological impacts at an alternate site would depend on the nature of the land converted
2 for the plant and the possible need for a new transmission line and/or gas pipeline. At a
3 greenfield site, construction of a transmission line and a gas pipeline to serve the plant
4 could be expected to have ecological impacts. Whether these impacts are temporary or
5 permanent and the extent to which ecological resources are impacted Is highly
6 dependent on the location of the alternative site. Ecological impacts resulting from plant
7 siting and utility easements could include impacts on threatened or endangered species.
8 There could be wildlife habitat loss and reduced productivity, habitat fragmentation, and
9 a local reduction in biological diversity. Once-through cooling water withdrawal and

10 discharge could have aquatic resource Impacts. Aquatic impacts could Include habitat
11 disturbance at stream crossings, removal of shading vegetation, and erosion and
12 sedimentation. Habitat of State- or Federal-listed mussel species might be affected.
13 Hence, at a greenfield site the ecological impacts are expected to be MODERATE to
14 LARGE. If the alternative site selected already has been developed, then the terrestrial
15 ecological Impacts would be SMALL if the required infrastructure is already In place.
16 Aquatic impacts would be SMALL to MODERATE, depending on the site location and
17 aquatic habitats affected. Overall, the ecological impacts at an alternative site are
18 considered SMALL to LARGE, depending on the characteristics of the site selected.
19
20 * Water Use and Quality
21
22 Surface water. The gas-fired plant sited at V.C. Summer is assumed to use the existing
23 once-through cooling system. Each of the gas-fired units would include a heat-recovery
24 boiler from which steam would turn an electric generator. Steam would be condensed and
25 circulated back to the boiler for reuse. Overall, water use and quality Impacts at
26 V.C. Summer are considered SMALL as operation impacts are minimized by use of the
27 existing intake/discharge system. Water quality impacts from sedimentation during
28 construction of a natural gas-fired plant is characterized by the staff in the GEIS as SMALL
29 (NRC 1996). The staff also notes that operational water quality impacts would be similar to,
30 or less than, those from other generating technologies.
31
32 For alternative sites, the impacts on the surface water would depend on the volume of water
33 needed for makeup water, the discharge volume, and the characteristics of the receiving
34 body of water. Intake from and discharge to any surface body of water would be regulated
35 by the State of South Carolina. Water use and quality impacts at an alternative site are
36 considered SMALL to MODERATE, depending on the characteristics of the alternative site.
37
38 Groundwater. The staff assumed that the two groundwater removal wells would continue to
39 be used to alleviate water seepage into the below-grade portions of buildings located at
40 V.C. Summer. Groundwater withdrawals would be equal to the no-action and license
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1 renewal alternatives. Hence, impacts are considered SMALL. Use of groundwater for a
2 natural gas-fired plant located at an alternative site is a possibility. Groundwater
3 withdrawals at an alternative site would likely require a permit from the State of
4 South Carolina. For alternate greenfield sites, the impact to groundwater would depend on
5 the site characteristics, including the amount of groundwater available. Overall, the impacts
6 are considered SMALL.
7
8 * Air Quality
9

10 Natural gas is a relatively clean-burning fuel. The gas-fired alternative would release similar
11 types of emissions, but in lesser quantities than the coal-fired alternative. Hence, it would
12 be subject to the same air quality regulations as a coal-fired plant.
13
14 A new gas-fired generating plant located at V.C. Summer would likely need a prevention of
15 significant deterioration permit and an operating permit under the Clean Air Act. A new
16 combined-cycle natural gas power plant would also be subject to the new source
17 performance standards for such units at 40 CFR Part 60, Subparts Da and GG. These
18 regulations establish emission limits for particulates, opacity, SO2, and NO, Obtaining air
19 permits for construction of a combined-cycle plant would potentially require emission offsets
20 from other generating facilities.
21
22 Section 169A of the Clean Air Act (42 USC 7491) establishes a national goal of preventing
23 future and remedying existing impairment of visibility in mandatory Class I Federal areas
24 when impairment results from human-made air pollution. EPA has various regulatory
25 requirements for visibility protection in 40 CFR Part 51 Subpart P, including a specific
26 requirement for review of any new major stationary source in an area designated attainment
27 or unclassified under the Clean Air Act. EPA issued a new regional fiaze rule In 1999
28 (64 FR 35714; July 1,1999 [EPA 1999]). The rule specifies that for each mandatory Class I
29 Federal area located within a state, the State must establish goals that provide for
30 reasonable progress towards achieving natural visibility conditions. The reasonable
31 progress goals must provide for an improvement in visibility for the most impaired days over
32 the period of the implementation plan and ensure no degradation in visibility for the least-
33 impaired days over the same period [40 CFR 51.308(d)(1)]. If a natural gas-fired plant were
34 located close to a mandatory Class I Federal area, additional air pollution control
35 requirements could be imposed. South Carolina has only one area (Cape Romaine Wildlife
36 Area) designated in 40 CFR 81.426 as a mandatory Class I Federal area in which visibility is
37 an important value. This Class I Federal area is not within 80 km (50 mi) of V.C. Summer.
38
39 In 1998, the EPA issued a rule requiring 22 eastern states, including South Carolina, to
40 revise their state implementation plans to reduce NO, emissions. Nitrogen oxide emissions
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1 contribute to violations of the national ambient air quality standard for ozone. The total
2 amount of NOX that can be emitted by each of the 22 states in the year 2007 ozone season
3 (May 1 to September 30) is set out at 40 CFR 51.121(e). For South Carolina, the amount is
4 111,656 MT (123,105 tons).
5
6 SCE&G projects the following emissions for the natural gas-fired alternative (SCE&G 2002):
7
8 Sulfur oxides - 80 MT/yr (88 tonsyr)
9 Nitrogen oxides - 301 MT/yr (332 tons/yr)

10 Carbon monoxide - 395 MT/yr (435 tonsyr)
11 PM10 particulates - 118 MT/yr (130 tons/yr)
12
13 A natural gas-fired plant would also have unregulated carbon dioxide emissions that could
14 contribute to global warming.
15
16 In December 2000, the EPA Issued regulatory findings on emissions of hazardous air
17 pollutants from electric utility steam-generating units (EPA 2000a). Natural gas-fired power
18 plants were found by the.EPA to emit arsenic, formaldehyde, and nickel (EPA 2000a).
19 Unlike coal and oil-fired plants, the EPA did not determine that emissions of hazardous air
20 pollutants from natural gas-fired power plants should be regulated under Section 112 of the
21 Clean Air Act.
22
23 Construction activities would result In temporary fugitive dust. Exhaust emissions would
24 also come from vehicles and motorized equipment used during the construction process.
25 These would be similar to the coal-fired altemative, but smaller due to the smaller
26 construction work force.
27
28 The preceding emissions would likely be the same at V.C. Summer or at an alternate site.
29 Impacts from the above emissions would be clearlk noticeable, but would not be sufficient to
30 destabilize air resources as a whole. The overall air-quality impact for a new natural gas-
31 generating plant sited at V.C. Summer or at an alternate site is considered MODERATE.
32
33 * Waste
34
35 There will be small amounts of solid-waste products (i.e., ash) from burning natural gas. In
36 the GEIS, the staff concluded that waste generation from gas-fired technology would be
37 minimal (NRC 1996). Gas firing results in very few combustion by-products because of the
38 clean nature of the fuel. Waste generation at a gas-fired plant would be largely limited to
39 typical office wastes. Waste-generation impacts would be so minor that they would not
40 noticeably alter any important resource attribute. Construction-related debris would be
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1 generated during construction activities. Overall, the waste impacts would be SMALL for a
2 natural gas-fired plant sited at V.C. Summer or at an alternate site.
3
4 In the winter it may become necessary for a replacement baseload natural-gas fired plant to
5 operate on fuel oil due to lack of gas supply. Oil combustion generates waste in the form of
8 ash, and equipment for controlling air pollution generates additional ash and scrubber
7 sludge. The amount of ash and sludge generated would depend on the type and quantity of
8 fuel oil combusted, Number 2 fuel oil doesn't produce any appreciable ash, while the
9 heavier Number 6 fuel oil does. Overall, the waste impacts associated with fuel oil

10 combustion at a combined-cycle plant are expected to be SMALL because the amount of oil
11 combusted is expected to be relatively small. When natural gas is available, fuel oil is
12 generally not price competitive with gas.
13
14 * Human Health
15
16 In the GEIS, the staff identified cancer and emphysema as potential health risks from gas-
17 fired plants (NRC 1996). The risk may be attributable to NO, emissions that contribute to
18 ozone formation, which in turn contribute to health risks. NOemissions from a gas-fired
19 plant in South Carolina would be regulated by SCDHEC. Human health effects are not
20 expected to be detectable or would be sufficiently minor that they would neither destabilize
21 nor noticeably alter any important attribute of the resource. Overall, the Impacts on human
22 health of the natural gas-fired alternative sited at V.C. Summer or at an alternate site are
23 considered SMALL.
24
25 . Socloeconomics
26
27 Construction and Operation. Construction of a natural gas-fired plant would take
28 approximately three years. Peak employment would be approximately 1200 workers
29 (NRC 1996). The staff assumed that construction would take place while V.C. Summer
30 continues operation and would be completed by the time it permanently ceases operations.
31 During construction, the communities surrounding the V.C. Summer site would experience
32 demands on housing and public services that could have SMALL to MODERATE impacts.
33 These impacts would be tempered by construction workers commuting to the site from cities
34 such as Columbia. After construction, the communities would be impacted by the loss of
35 jobs. The current V.C. Summer work force (740 permanent and contract workers) would
36 decline through a decommissioning period to a minimal maintenance size. Approximately
37 150 workers would be needed to operate the natural gas-fired plant (a loss of about
38 590 jobs). The new natural gas-fired plant partially would replace the nuclear tax base in
39 Fairfield and surrounding counties. The impacts could be SMALL to MODERATE and may
40 be moderated by Fairfield County's proximity to Columbia.
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1 Siting at an alternative site would result in the loss of the V.C. Summer tax base and
2 associated employment in Fairfield and surrounding counties with potentially MODERATE to
3 LARGE socioeconomic Impacts. Socioeconomic impacts from locating the facilities at an
4 alternative site would depend on the characteristics of the site. Impacts of construction
5 could range between SMALL to MODERATE. Impacts during plant operation would be
6 SMALL (smaller work force), and the tax impacts could be SMALL to LARGE, depending on
7 the relative proportion of taxes paid by the plant to total county taxes. In the GEIS
8 (NRC 1996), the staff concluded that socioeconomic impacts from constructing a natural
9 gas-fired plant would not be very noticeable and that the small operational work force would

10 have the lowest socioeconomic impacts of any nonrenewable technology. Compared to the
11 coal-fired and nuclear alternatives, socioeconomic Impacts would be mitigated by the
12 smaller construction work force, the shorter construction time frame, and the smaller
13 operations work force.
14
15 Overall socioeconomic Impacts resulting from construction of a natural gas-fired plant at
16 V.C. Summer would be SMALL to MODERATE, and may be offset by the continued
17 growth of the economy in the Columbia and surrounding area. For construction at an
18 alternate site, socioeconomic Impacts would be SMALL to LARGE, depending on the
19 characteristics of the alternative site.
20
21 Transportation. Transportation impacts associated with construction and operating
22 personnel commuting to the V.C. Summer site would be SMALL to MODERATE. The
23 impacts can be classified as SMALL to LARGE for siting at an alternative site and would be
24 dependent on the characteristics of the alternative site, including transportation
25 infrastructure.
26
27 * Aesthetics
28
29 The turbine buildings and exhaust stacks would be visible during daylight hoUrs from offsite
30 creating incremental visual Impacts to those from existing V.C. Summer facilities. The gas
31 pipeline compressors would also be visible. Noise and light from the plant would be
32 detectable offsite. At V.C. Summer, these Impacts would result In a SMALL aesthetic
33 impact.
34
35 At an alternate site, the buildings and stacks could be visible offsite. Aesthetic impacts
36 could be mitigated If the plant were located in an industrial area adjacent to other power
37 plants or industrial facilities. Overall, the aesthetic impacts associated with an alternate site
38 are categorized as SMALL. The impacts would be greater If a new transmission line is
39 needed and could be considered MODERATE. The impacts could be LARGE if a greenfield
40 site is developed.
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1 * Historic and Archaeological
2
3 At both V.C. Summer and an alternate site, a cultural resource inventory would likely be
4 needed for any onsite property that has not been previously surveyed. Other lands, if any,
5 that are acquired to support the plant would also likely need an inventory of field cultural
6 resources, identification and recording of existing historic and archaeological resources, and
7 possible mitigation of adverse effects from subsequent ground-disturbing actions related to
8 physical expansion of the plant site.
9

10 Before construction at V.C. Summer or an alternate site, studies would likely be needed to
11 identify, evaluate, and address mitigation of the potential impacts of new plant construction
12 on cultural resources. The studies would likely be needed for all areas of potential
13 disturbance at the proposed plant site and along associated corridors where new
14 construction would occur (e.g., roads, transmission and pipeline corridors, or other rights-of-
15 way). Historic and archaeological resource impacts need to be evaluated on a site-specific
16 basis. The impacts can generally be effectively managed, and as such, impacts would vary
17 between SMALL to MODERATE, depending on what historic and archaeologic resources
18 are present, and whether mitigation is necessary.
19
20 * Environmental Justice
21
22 No environmental pathways or locations have been identified that would result in
23 disproportionately high and adverse environmental impacts on minority and low-income
24 populations if a replacement natural gas-fired plant were built at the V.C. Summer site.
25 Some impacts on housing availability and prices during construction might occur, which
26 could disproportionately affect minority and low-income populations. Closure of
27 V.C. Summer would result in a decrease in employment of approximately 590 permanent
28 and contract operating employees. Resulting economic conditions could reduce
29 employment prospects for minority or low-income populations in Fairfield County. The
30 impacts could be offset by projected economic growth and the ability of affected workers to
31 commute to other jobs in Columbia or eastern Fairfield County. Overall, impacts are
32 expected to be SMALL to MODERATE.
33
34 Impacts at an alternate site would depend upon the site chosen and the nearby
35 population distribution. Minority and low-income populations at the alternative site could
36 benefit from the plant's relocation through improved job prospects and the increased tax
37 base that could enable more services to be provided. These impacts could be SMALL
38 to LARGE. However, if a replacement natural gas-fired plant were constructed at an
39 alternative site, Fairfield County would experience a significant loss of property tax
40 revenue, as well as jobs, which would affect the County's ability to provide services and
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1 programs. Impacts to minority and low-income populations In Fairfield County could be
2 MODERATE to LARGE, again potentially offset by other economic growth in the area
3 not related to V.C. Summer.
4
5 8.2.2.2 Closed-Cycle Cooling System
6
7 This section discusses the environmental Impacts of constructing a natural gas-fired generation
8 system at an alternate location using dosed-cycle cooling. The impacts (SMALL, MODERATE,
9 or LARGE) of this option are the same as the impacts for a natural gas-fired plant using the

10 once-through system. However, there are minor environmental Impact differences between the
11 closed-cycle and once-through cooling systems. Table 8-5 summarizes the incremental
12 differences%
13
14 8.2.3 Nuclear Power Generation
15
16 Since 1997, the NRC has certified three new standard designs for nuclear power plants under
17 10 CFR Part 52 Subpart B. These designs are the 1300-MW U.S. Advanced Boiling Water
18 Reactor (10 CFR Part 52 Appendix A), the 1300-MW System 80+ Design (10 CFR Part 52
19 Appendix B), and the 600-MW AP600 Design (10 CFR Part 52 Appendix C). All of these plants
20 are light-water reactors. Although no applications for a construction permit or a combined
21 license based on these certified designs have been submitted to NRC, the submission of the
22 design certification applications indicates continuing interest in the possibility of licensing new
23 nuclear power plants. In addition, recent escalation in prices of natural gas and electricity have
24 made new nuclear power plant construction more attractive from a cost standpoint.
25 Consequently, construction of a new nuclear power plant at the V.C. Summer site using the
26 existing once-through cooling system and at an alternate site, using both closed- and open-
27 cycle cooling, are considered In this section. The staff assumed that the new nuclear plant
28 would have a 40-year lifetime.
29
30 NRC has summarized environmental data associated with the uranium fuel cycle In Table S-3
31 of 10 CFR 51.51. The Impacts shown in Table S-3 are representative of the impacts that would
32 be associated with a replacement nuclear power plant built to one of the certified designs, sited
33 at V.C. Summer or an alternate site. The impacts shown in Table S-3 are for a 1 000-MW(e)
34 reactor and would need to be adjusted to reflect replacement of V.C. Summer, which has a
35 capacity of 966 MW(e). The environmental Impacts associated with transporting fuel and waste
36 to and from a light-water cooled nuclear power reactor are summarized in Table S-4 of
37 10 CFR 51.52. The summary of NRC's findings on NEPA issues for license renewal of nuclear
38 power plants in Table B-1 of 10 CFR Part 51 Subpart A, Appendix B, is also relevant, although
39 not directly applicable, for consideration of environmental impacts associated with the operation
40 of a replacement nuclear power plant. Additional environmental impact Information for a
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1
2
3

Table 8-5. Summary of Environmental Impacts of Natural Gas-Fired Generation at an
Alternate Site with Closed-Cycle Cooling

Change In Impacts from
Closed-Cycle Cooling System4

5
Impact Catectorv

Land Use 10 to 12 additional ha (25 to 30 ac) required for cooling
towers and associated infrastructure.

6
7 Ecology Impact would depend on ecology at the site. Additional

impact to terrestrial biota from cooling tower drift.
Reduced impact to aquatic ecology.

8
9

10
11

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

Surface Water Use and Quality

Groundwater Use and Quality

Air Quality

Waste

Human Health

Socioeconomics

Aesthetics

Historic and Archaeological Resources

Environmental Justice

Discharge of cooling tower blowdown containing
dissolved solids. Discharge would be regulated.
Decrease water withdrawal and less thermal load on
receiving body of water. Consumptive use of water due
to evaporation.

No change.

No change.

No change.

No change.

No change.

Introduction of cooling towers and associated plume.
Possible noise impact from operation of cooling towers.

No change.

No chanae.

24
25

28
29
30

31
32
33

34

35

38
37

38

replacement nuclear power plant using once-through cooling is presented in Section 8.2.3.1
and using closed-cycle cooling in Section 8.2.3.2.

8±3.1 Once-Through Cooling System

The overall impacts of the nuclear generating system are discussed in the following sections.
The impacts are summarized in Table 8-6. The extent of impacts at an alternate site will
depend on the location of the particular site selected.
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1 Table 8-6. Summary of Environmental Impacts of New Nuclear Power Generation at the
2 V.C. Summer Site and an Altemate Greenfield Site Using Once-Through Cooling
3
4
5
6
7

V.C. Summer Site Ate
Impact

Category Impact Comments Impact

brmate Greenfield Site

Land Use MODERATE

8 Ecology

9
10
11

12
13
14

15
16

Water Use and
Quality

Groundwater
Use and Quality

Air Quality

Waste

Human Health

SMALL to
MODERATE

SMALL

SMALL

SMALL

SMALL

SMALL

Requires approximately 200 ha
(500 ac) for the plant

Uses undeveloped areas at
current V.C. Summer site.
Potential habitat loss and
fragmentation, and reduced
productivity and biological
diversity.

Uses existing once-through
cooling system.

Groundwater not used,
remaining the same as currently
for V.C. Summer.

Fugitive emissions and
emissions from vehicles and
equipment during construction.
Small amount of emissions from
diesel generators and possibly
other sources during operation.

Waste Impacts for an operating
nuclear power plant are set out
in 10 CFR Part 51, Appendix B,
Table B-1. Debris would be
generated and removed during
construction.

Human health Impacts for an
operating nuclear power plant
are set out in 10 CFR Part 51,
Appendix B, Table B-1.

MODERATE
to LARGE

MODERATE
to LARGE

SMALL to
MODERATE

SMALL

SMALL

SMALL

Comments
Requires approximately
200 ha (500 ac) for the plant.
Possible additional land if a
new transmission line needed.
Impact depends on location
and ecology of the site, surface
water body used for Intake and
discharge, and transmission
line route; potential habitat loss
and fragmentation; reduced
productivity and biological
diversity.

Impact will depend on the
volume of water withdrawn and
discharged and the characteris-
tics of the surface water body.

Groundwater use similar to
impacts at V.C. Summer,
impacts depend on
groundwater use and
availability.

Same impacts as
V.C. Summer site.

Same impacts as
V.C. Summer site.

17
18

19
20 SMALL Same impacts as

V.C. Summer site

21
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1
2
3
4
5
6
7

Table 8-6. Summary of Environmental Impacts of New Nuclear Power Generation at the V.C.
Summer Site and an Alternate Greenfield Site Using Once-Through Cooling (continued)

V.C. Summer Site Alternate Greenfleld Site
Impact

Catenory Impact Comments Impact Comments
Socioeconomics SMALL to During construction, impacts

LARGE would be SMALL to
MODERATE. Up to 2500
workers during peak period of
the five-year construction period.
Operating work force assumed
to be similar to V.C. Summer,
base preserved. Impacts during
operation would be SMALL
Transportation impacts
associated with construction
workers could be MODERATE to
LARGE. Transportation impacts
of commuting plant personnel
would be SMALL

SMALL No exhaust stacks or cooling
towers would be needed.
Daytime visual impact could be
mitigated by landscaping and
appropriate color selection for
builkings. Visual impact at night
could be mitigated by reduced
use of lighting and appropriate
shielding. Noise impacts would
be relatively small and could be
mitigated.

SMALL to Construction impacts depend
LARGE on location. Impacts at a rural

location could be LARGE.
Fairfield County would
experience loss of tax base and
employment, potentially offset
by economic growth of
Columbia area. Operation
impacts at an alternate site
would be SMALL to MODER-
ATE. Transportation Impacts of
construction workers could be
MODERATE to LARGE. Trans-
portation impacts of commuting
plant personnel could be
SMALL to MODERATE

SMALL to Impact would depend on the
LARGE site selected and the

surrounding land features.
SMALL if previously developed
site or adjacent to existing
industrial area. LARGE if a
greenfield site is selected. New
transmission lines would add to
the impact and would be
MODERATE depending on the
alternate site's characteristics.

Aesthetics

11
12
13

Historic and
Archeological
Resources

SMALL to
MODERATE

Some construction would affect
previously developed paits of
V.C. Summer, cultural resource
inventory should minimize any -
impacts on undeveloped lands.
Studies would likely be needed
to Identify, evaluate, and
address mitigation of the
potential impacts of new plant
construction on undeveloped
sites on cultural resources even
at a developed site.

SMALL to
MODERATE

Alternate location would
necessitate cultural resource
studies. Studies would likely
be needed to Identify, evaluate,
and address mitigation of the
potential impacts of new plant
construction on undeveloped
sites on cultural resources.
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1 Table 8-6. Summary of Environmental Impacts of New Nuclear Power Generation at the V.C.
2 Summer Site and an Alternate Greenfield Site Using Once-Through Cooling (continued)
3
4
5
6

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

V.C. Summer Site Alternate Greenfield Site
Impact

Category Impact Comments Impact Comments

Environmental SMALL Impacts on minority and low- SMALL to Impacts will vary depending on
Justice income communities should be LARGE population distribution and

similar to those experienced by makeup at the site. Impacts to
the population as a whole. minority and low-income
Some impacts on housing may residents of Fairlield County
occur during construction. associated with closure of

V.C. Summer - MODERATE to
LARGE. Impacts to receiving
county is site-specific and could
range form SMALL to LARGE.

Land Use

The existing facilities and Infrastructure at the V.C. Summer site would be used to the extent
practicable, limiting the amount of new construction that would be required. Specifically, the
staff assumed that a replacement nuclear power plant would use the existing once-through
cooling system, switchyard, offices, and transmission line right-of-way. Much of the land
that would be used has been previously disturbed. A replacement nuclear power plant at
the V.C. Summer site would alter approximately 200 ha (500 ac) of land, which likely would
be previously disturbed. V.C. Summer would continue to operate as the new nuclear power
facilities are being constructed.

There would be no net change In land needed for uranium mining because land needed
for the new nuclear plant would offset land needed to supply uranium for fuel for the
existing V.C. Summer reactor

The impact of a replacement nuclear generating plant on land use at the existing
V.C. Summer site is best characterized as MODERATE. The Impact would be greater than
the OL renewal alternative.

Land-use requirements at an alternative site would be approximately 200 ha (500 ac) plus
the possible need for a new transmission line (NRC 1996). In addition, It might be
necessary to construct a rail spur to an alternative site to deliver equipment during
construction. Depending on new transmission line routing, siting a new nuclear plant at an
alternative site could result in MODERATE to LARGE land-use impacts, and probably would
be LARGE for a previously undisturbed greenfield site.
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1
2 * Ecology
3
4 Locating a replacement nuclear power plant at the V.C. Summer site would alter ecological
5 resources because of the need to convert roughly 200 ha (500 ac) of land to industrial use.
6 Potential habitat loss and fragmentation and reduced productivity and biological diversity
7 could result. Most of this land, however, has been previously disturbed. Siting at
8 V.C. Summer would have a SMALL to MODERATE ecological impact that would be greater
9 than renewal of the V.C. Summer OL.

10
11 At an alternate site, there would be construction impacts and new incremental operational
12 impacts. The impacts would be greatest at an alternate greenfield site. Even assuming
13 siting at a previously disturbed area, the impacts would alter the ecology. Impacts could
14 include wildlife habitat loss, reduced productivity, habitat fragmentation, and a local
15 reduction in biological diversity. Once-through cooling water withdrawal and discharge
16 could have adverse aquatic resource impacts. If needed, construction and maintenance of
17 the transmission line would have ecological impacts. Overall, the ecological impacts at an
18 alternate site would be MODERATE to LARGE.
19
20 * Water Use and Quality
21
22 Surface water. The staff assumed that a replacement nuclear power plant at V.C. Summer
23 would use the existing once-through cooling system, which would minimize incremental
24 water-use and quality impacts. Surface-water impacts are expected to remain SMALL; the
25 impacts would be sufficiently minor that they would not noticeably alter any important
26 attribute of the resource.
27
28 For alternate sites, the impact on the surface water would depend on the volume of water
29 needed for makeup water, the discharge volume, and the characteristics of the receiving
30 body of water. Intake from and discharge to any surface body of water would be regulated
31 by the State of South Carolina. The impacts would be SMALL to MODERATE.
32
33 Groundwater. No groundwater is currently used for operation of V.C. Summer. Two
34 groundwater removal wells may be used to alleviate water seepage into the below-grade
35 portions of the new nuclear plant buildings located at V.C. Summer. It is unlikely that
36 groundwater would be used for an alternative nuclear power plant sited at V.C. Summer.
37 The impacts are considered SMALL.
38
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1 A nuclear power plant sited at an alternate site may use groundwater. Groundwater
2 withdrawal at an alternative site would likely require a permit. The impacts would
3 depend on availability and how water is withdrawn, but overall are considered SMALL.
4
5 * Air Quality
6
7 Construction of a new nuclear plant sited at V.C. Summer or an alternate site would result in
8 fugitive emissions during the construction. Exhaust emissions would also come from
9 vehicles and motorized equipment used during the construction. An operating nuclear plant

10 would have minor air emissions associated with diesel generators. Emissions would be
11 regulated by the SCDHEC. Overall, emissions and associated impacts are considered
12 SMALL
13
14 * Waste
15
16 The waste impacts associated with operation of a nuclear power plant are set out in
17 Table B-1 of 10 CFR Part 51, Subpart A, Appendix B. Construction-related debris would be
18 generated during construction activities and removed to an appropriate disposal site.
19 Overall, waste Impacts are considered SMALL.
20
21 Siting the replacement nuclear power plant at a site other than V.C. Summer would not alter
22 waste generation. Therefore, the Impacts would be SMALL.
23
24 * Human Health
25
26 Human health impacts for an operating nuclear power plant are set out in 10 CFR Part 51
27 Subpart A, Appendix B, Table B-i. Overall, human health impacts are considered SMALL.
28
29 Siting the replacement nuclear power plant at a site other than V.C. Summer would not alter
30 human health impacts. Therefore, the Impacts would be SMALL.
31
32 * Socloeconomics
33
34 Construction and Operation. The construction period and the peak work force associated
35 with new nuclear power plant construction are currently unquantified (NRC 1996). In the
36 absence of quantified data, a construction period of five years and a peak work force of
37 2500 Is assumed. The staff assumed that construction would take place while the existing
38 nuclear unit continues operation and would be completed by the time V.C. Summer
39 permanently ceases operations. During construction, the communities surrounding the
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1 V.C. Summer site would experience demands on housing and public services that could
2 have SMALL to MODERATE impacts. These impacts would be tempered by construction
3 workers commuting to the site from outside Fairfield County. After construction, the
4 communities would be impacted by the loss of the construction jobs.
5
6 The replacement nuclear unit is assumed to have an operating work force comparable to
7 the 740 permanent and contract workers currently working at V.C. Summer. The
8 replacement nuclear unit would provide a new tax base to offset the loss of tax base
9 associated with decommissioning of V.C. Summer. For all of these reasons, the

10 appropriate characterization of nontransportation socioeconomic impacts for replacement
11 nuclear units constructed at V.C. Summer would be SMALL to MODERATE; the
12 socioeconomic impacts would be noticeable, but would be unlikely to destabilize the area.
13
14 Socioeconomic impacts at alternate sites would need to be analyzed on a case-by-case
15 basis. In the GEIS (NRC 1996), the staff noted that socioeconomic impacts at a rural site
16 would be larger than at an urban site because more of the peak construction work force
17 would need to move to the area to work. Construction of a replacement nuclear power plant
18 at an alternate site would relocate some socioeconomic impacts, but would not eliminate
19 them. The communities around the V.C. Summer site would still experience the impact of
20 operational job loss and loss of tax base, and the communities around the new site would
21 have to absorb the impacts of a large, temporary work force (up to 2500 workers at the
22 peak of construction) and a permanent work force of approximately 740 workers. For
23 Fairfield County, the socioeconomic impacts could be LARGE. The impacts to the county at
24 the alternate location could be SMALL to LARGE depending on the degree of economic
25 development, the proportion of the county's property tax base represented by the new plant,
26 etc.
27
28 Transportation. During the five-year construction period, up to 2500 construction workers
29 would be working at the V.C. Summer site in addition to the 740 workers already employed
30 there. The addition of the construction workers could place significant traffic loads on
31 existing highways, particularly those leading to the V.C. Summer site. Such impacts would
32 be MODERATE to LARGE. Transportation impacts related to commuting of plant operating
33 personnel would be similar to current impacts associated with operation of V.C. Summer
34 and are considered SMALL
35
36 Transportation-related impacts associated with commuting construction workers at an
37 alternate site are site dependent, but could be MODERATE to LARGE. Transportation
38 impacts related to commuting of plant operating personnel would also be site
39 dependent, but can be characterized as SMALL to MODERATE.
40
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1 * Aesthetics
2
3 The containment buildings for a replacement nuclear power plant sited at V.C. Summer and
4 other associated buildings would likely be visible in daylight hours primarily from the
5 Monticello Reservoir along SC 215. Visual impacts could be mitigated by landscaping and
6 selecting a color for buildings that is consistent with the environment. The replacement
7 nuclear units would also likely be visible at night because of outside lighting. Visual Impact
8 at night could be mitigated by reduced use of lighting and appropriate use of shielding. No
9 exhaust stacks would be needed.

10
11 Noise from operation of a replacement nuclear plant potentially could be heard offsite under
12 calm wind conditions or when the wind is blowing in the direction of the listener. Mitigation,
13 such as reduced or no use of outside loudspeakers, can be employed to reduce noise levels
14 and maintain the impact of noise to SMALL.
15
16 At an alternate site, there would be an aesthetic impact from the buildings. There would
17 also be a significant aesthetic Impact if a new transmission line is needed. Noise and light
18 from the plant would be detectable offste. The lmpact of noise and light would be mitigated
19 If the plant is located in an industrial area adjacent to other power plants, or industrial
20 facilities, In which case the impact Is SMALL. The impact could be MODERATE If a
21 transmission line needs to be built to the alternative site. The impacts could be LARGE If a
22 greenfield site is selected.
23
24 * Historic and Archaeological Resources
25
26 At both V.C. Summer and an alternate site, a cultural resource inventory would likely be
27 needed for any onsite property that-has not been previously surveyed. Other lands, if any,
28 that are acquired to support the plant would also likely need an Inventory of field cultural
29 resources, Identification and recording of existing historic and archaeological resources, and
30 possible mitigation of adverse effects from subsequent ground-disturbing actions related to
31 physical expansion of the plant site.
32
33 Before construction at V.C. Summer or another site, studies would likely be needed to
34 identify, evaluate, and address mitigation of the potential Impacts of new plant construction
35 on cultural resources. The studies would likely be needed for all areas of potential
36 disturbance at the proposed plant site and along associated corridors where new
37 construction would occur (e.g., roads, transmission corridors, rail lines, or other rights-of-
38 way). Historic and archaeological resource impacts need to be evaluated on a site-specific
39 basis. The impacts can generally be effectively managed, and as such, impacts would vary

July 2003 8-45 Draft NUREG-1437, Supplement 15



Alternatives

1 between SMALL to MODERATE, depending on what historic and archaeologic resources
2 are present, and whether mitigation is necessary.
3
4 * Environmental Justice
5
6 No environmental pathways or locations have been identified that would result in
7 disproportionately high and adverse environmental impacts on minority and low-income
8 populations if a replacement nuclear plant were built at the V.C. Summer site. Some
9 impacts on housing availability and prices during construction might occur, and this could

10 disproportionately affect the minority and low-income populations. However, this is
11 expected to be mitigated by V.C. Summer's proximity to Columbia. After completion of
12 construction, it is possible that the local government's ability to maintain social services
13 could be reduced at the same time as diminished economic conditions reduce employment
14 prospects for the minority and low-income populations. However, Fairfield County's
15 economic health should be improved as the tax base of the older nuclear unit is replaced by
16 the new, higher-valued (i.e., less depreciated) plant. Hence, the ability of the County to
17 provide social services should improve because of the higher tax base, assuming
18 assessment rates remain stable. Overall, impacts are expected to be SMALL
19
20 Impacts at an alternate site would depend upon the site chosen and the nearby population
21 distribution. If a replacement nuclear plant were constructed at an alternate site, Fairfield
22 County would experience a significant loss of property tax revenue, which could affect the
23 county's ability to provide services and programs. Impacts to minority and low-income
24 populations in Fairfield County could be MODERATE to LARGE but potentially offset by
25 economic growth in Columbia. Impacts to the receiving county could be SMALL to LARGE
26 and depend on the relative increase to the tax base resulting from the new plant's
27 construction.
28
29 8.2.3.2 Closed-Cycle Cooling System
30
31 This section discusses the environmental impacts of constructing a nuclear power plant at an
32 alternate location site using closed-cycle cooling. The impacts (SMALL, MODERATE, or
33 LARGE) of this option are the same as the impacts for a nuclear power plant using the once-
34 through system. However, there are environmental differences between the closed-cycle and
35 once-through cooling systems. Table 8-7 summarizes the incremental differences.
36
37
38
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1 Table 8-7. Summary of Environmental Impacts of a New Nuclear Power Plant at an Alternate
2 Site with Closed-Cycle Cooling
3

4
5 Land Use

Impact Category
Change In Impacts from

Closed-Cycle Cooling System
10 to 12 additional ha (25 to 30 ac) required for cooling
towers and associated nfrastrncture.

6
7

8
9

10
11

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

24
25
26
27
28
29
30
31
32

Ecology Impact would depend on ecology at the site. Additional
Impact to terrestrial ecology from cooling tower drift.
Reduced Impact to aquatic ecology.

Surface Water Use and Quality

Groundwater Use and Quality

Air Quality

Waste

Human Health

Socioeconomics

Aesthetics

Historic and Archaeological
Resources

Environmental Justice

Discharge of cooling tower blowdown containing
dissolved solids. Discharge would be regulated.
Decreased water withdrawal and less thermal load on
receiving body of water. Cohsumptive use of water due
to evaporation.

No change.

No change.

No change.

No change.

No change.

Introduction of cooling towers and associated plume.
Natural draft towers could be up to 158 m (520 ft)
high. Mechanical draft towers could be up to 30 m
(100 ft) high and also have an associated noise
impact.

No change.

No change.
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1 8.2.4 Purchased Electrical Power
2
3 If available, purchased power from other sources could potentially obviate the need to renew
4 the V.C. Summer OL. SCE&G stated that power did not need to be purchased from out-of-
5 state importers (SCE&G 2002).
6
7 Imported power from Canada or Mexico is unlikely to be available for replacement of
8 V.C. Summer capacity. In Canada, 62 percent of the country's electrical generation capacity is
9 derived from renewable energy sources, principally hydropower (DOEtEIA 2002). Canada has

10 plans to continue developing hydroelectric power, but the plans generally do not include large-
11 scale projects (DOE/EIA 2002). Canada's nuclear generation is projected to increase by
12 1.7 percent by 2020, but its share of power generation in Canada is projected to decrease from
13 14 percent currently to 13 percent by 2020 (DOE(EIA 2001b). EIA projects that total gross
14 United States imports of electricity from Canada and Mexico will gradually increase from
15 46.5 billion kWh in year 2000 to 68.7 billion kWh in year 2005 and then gradually decrease to
16 28.6 billion kWh in year 2020 (DOE(EIA 2002). Consequently, it is unlikely that electricity
17 imported from Canada or Mexico would be able to replace V.C. Summer capacity.
18
19 If power to replace V.C. Summer capacity were to be purchased from sources within the United
20 States or a foreign country, the generating technology would likely be one of those described in
21 this SEIS and in the GEIS (probably coal, natural gas, or nuclear). The description of the
22 environmental impacts of other technologies in Chapter 8 of the GEIS is representative of the
23 purchased electrical power alternative to renewal of the V.C. Summer OL Thus, the
24 environmental impacts of imported power would still occur but would be located elsewhere
25 within the region, nation, or another country.
26
27 8.2.5 Other Alternatives
28
29 Other generation technologies considered by NRC are discussed in the following paragraphs.
30
31 8.2.5.1 Oil-Fired Generation
32
33 EIA projects that oil-fired plants will account for very little of the new generation capacity in the
34 United States during the 2000 to 2020 period because of higher fuel costs and lower
35 efficiencies (DOEIEIA 2001a). Oil-fired operation is more expensive than nuclear or coal-fired
36 operation. Future increases in oil prices are expected to make oil-fired generation increasingly
37 more expensive than coal-fired generation. The high cost of oil has prompted a steady decline
38 in its use for electricity generation. In Section 8.3.11 of the GEIS, the staff estimated that
39 construction of a 1000-MW(e) oil-fired plant would require about 50 ha (120 ac). Additionally,
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1 operation of oil-fired plants would have environmental impacts (such as impacts on the aquatic
2 environment and air) that would be similar to those from a coal-fired plant.
3
4 8.2.52 Wind Power
5
6 Most of South Carolina is in a wind power Class 1 region (average wind speeds at 10-m 30-ft]
7 elevation of 0 to 4.4 /s [9.8 mph]). Class 1 has the lowest potential for wind energy
8 generation (DOE 2001a). Wind turbines are economical in wind power Classes 4 through 7
9 (average wind speeds of 5.6 to 9.4 m/s [12.5 to 21.1 mph] [DOE 2001a]). Consequently, the

10 staff concludes that locating a wind-energy facility on or near the V.C. Summer site would not
11 be economically feasible given the current state of wind energy generation technology.
12
13 8.2.5.3 Solar Power
14
15 Solar technologies use the sun's -energy and light to provide heating and cooling, light, hot
16 water, and electricity for homes, businesses, and industry. Solar power technologies,
17 photovoltaic and thermal, currently cannot compete with conventional fossil-fueled technologies
18 In grid-connected applications due to higher capital costs per kilowatt of capacity. The average
19 capacity factor of photovoltaic cells is about 25 percent, and the capacity factor for solar
20 thermal systems is about 25 percent to 40 percent (NRC 1996). Energy storage requirements
21 limit the use of solar-energy systems as baseload electricity supply.
22
23 There are substantial impacts to natural resources (wildlife habitat, land use, and aesthetic
24 impacts) from construction of solar-generating facilities. As stated in the GEIS, land
25 requirements are high-1 4,000 ha (35,000 ac) per 1000 MW(e) for photovoltaic and
26 approximately 5700 ha (14,000 ac) per 1000 MW(e) for solar thermal systems. Neither type of
27 solar electric system would fit at the V.C. Summer site, and both would have large
28 environmental impacts at a greenfield site.
29
30 The V.C. Summer site receives approximately 4 to 5 kWh of solar radiation per square meter
31 per day, compared to 7 to 8 kWh of solar radiation per square meter per day in areas of the
32 western United States, such as California, which are most promising for solar technologies
33 (DOE/EIA 2000a). Because of the natural resource impacts (land and ecological), the area's
34 relatively low rate of solar radiation, and high cost, solar power is not deemed a feasible
35 baseload alternative to renewal of the V.C. Summer OL. Some solar power may substitute for
36 electric power in rooftop and building applications. Implementation of non-rooftop solar
37 generation on a scale large enough to replace V.C. Summer would likely result in LARGE
38 environmental impacts.
39
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1 8.2.5.4 Hydropower
2
3 South Carolina has an estimated 480 MW of undeveloped hydroelectric resources (INEEL
4 1997). This amount is less than the amount needed to replace the 966-MW(e) capacity of
5 V.C. Summer. As stated in Section 8.3.4 of the GEIS, hydropower's percentage of United
6 States generating capacity Is expected to decline because hydroelectric facilities have become
7 difficult to site as a result of public concern about flooding, destruction of natural habitat, and
8 alteration of natural river courses.
9

10 In the GEIS (NRC 1996), the staff estimated that land requirements for hydroelectric power are
11 approximately 400,000 ha (1 million ac) per 1000 MW(e). Replacement of V.C. Summer
12 generating capacity would require flooding nearly this amount of land. Due to the relatively low
13 amount of undeveloped hydropower resource in South Carolina and the large land use and
14 related environmental and ecological resource impacts associated with siting hydroelectric
15 facilities large enough to replace V.C. Summer, the staff concludes that local hydropower is not
16 a feasible alternative to V.C. Summer OL renewal on its own. Any attempts to site hydroelectric
17 facilities large enough to replace V.C. Summer would result in LARGE environmental impacts.
18
19 8.2.5.5 Geothermal Energy
20
21 Geothermal energy has an average capacity factor of 90 percent and can be used for baseload
22 power where available. However, geothermal technology is not widely used as baseload
23 generation due to the limited geographical availability of the resource and immature status of
24 the technology (NRC 1996). As illustrated by Figure 8.4 In the GEIS, geothermal plants are
25 most likely to be sited in the western continental United States, Alaska, and Hawail where
26 hydrothermal reservoirs are prevalent. There is no feasible eastern location for geothermal
27 capacity to serve as an alternative to renewal of the V.C. Summer OL. The staff concludes that
28 geothermal energy is not a feasible alternative to renewal of the V.C. Summer OL.
29
30 8.2.5.6 Wood Waste
31
32 A wood-burning facility can provide baseload power and operate with an average annual
33 capacity factor of around 70 percent to 80 percent and with 20 percent to 25 percent efficiency
34 (NRC 1996). The fuels required are variable and site-specific. A significant barrier to the use
35 of wood waste to generate electricity is the high delivered-fuel cost and high construction cost
36 per MW of generating capacity. The larger wood-waste power plants are only 40 to 50 MW(e)
37 in size. Estimates in the GEIS suggest that the overall level of construction impact per MW of
38 installed capacity should be approximately the same as that for a coal-fired plant, although
39 facilities using wood waste for fuel would be built at smaller scales (NRC 1996). Like coal-fired
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1 plants, wood-waste plants require large areas for fuel storage and processing and involve the
2 same type of combustion equipment.
3
4 Fairfield County is roughly 177,414 ha (438,400 ac) and developed or urban land comprises
5 just two percent of the County. The largest land use category Is forest, accounting for
6 87 percent of the total acreage. This includes public, commercial, and noncommercial forests,
7 as well as farm woodlands. Timber harvesting is a major agricultural sector in Fairfield County
8 where the 1999 delivered value of timber was $32.2 million, placing the county third out of 46 In
9 the state. The Clemson Agricultural Extension Service in Winnsboro estimates that tree

10 harvesting has increased considerably during the past 20 years while the labor needed has
11 decreased considerably.
12
13 However, due to uncertainties associated with obtaining sufficient wood and wood waste to fuel
14 a baseload generating facility, ecological impacts of large-scale timber cutting (e.g., soil erosion
15 and loss of wildlife habitat), and high inefficiency, the staff has determined that wood waste is
16 not a feasible alternative to renewing the V.C. Summer OL
17
18 8.2.5.7 Municipal Solid Waste
19
20 Municipal waste combustors incinerate the waste and use the resultant heat to generate
21 steam, hot water, or electricity. The combustion process can reduce the volume of waste by up
22 to 90 percent and the weight of the waste by up to 75 percent (EPA 2001). Municipal waste
23 combustors use three basic types of technologies: mass bum, modular, and refuse-derived fuel
24 (DOEIEIA 2001c). Mass burning technologies are most commonly used in the United States.
25 This group of technologies processes raw municipal solid waste as is," with little or no sizing,
26 shredding, or separation before combustion. The initial capital costs for municipal solid-waste
27 plants are greater than for comparable steam-turbine technology at wood-waste facilities. This
28 Is due to the need for specialized waste-separation and waste-handling equipment for municipal
29 solid waste (NRC 1996).
30
31 Growth in the municipal waste combustion industry slowed dramatically during the 1990s after
32 rapid growth during the 1980s. The slower growth was due to three primary factors: (1) the Tax
33 Reform Act of 1986, which made capital-Intensive projects such as municipal waste combustion
34 facilities more expensive relative to less capital-intensive waste disposal alternative such as
35 landfills; (2) the 1994 Supreme Court decision (C&A Carbone, Inc. v. Town of Clarkstown),
36 which struck down local flow control ordinances that required waste to be delivered to specific
37 municipal waste combustion facilities rather than landfills that might have had lower fees; and
38 (3) increasingly stringent environmental regulations that increased the capital cost necessary to
39 construct and maintain municipal waste combustion facilities (DOE/EIA 2002).
40
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I Municipal solid waste combustors generate an ash residue that is buried in landfills. The ash
2 residue is composed of bottom ash and fly ash. Bottom ash refers to that portion of the
3 unburned waste that falls to the bottom of the grate or furnace. Fly ash represents the small
4 particles that rise from the furnace during the combustion process. Fly ash is generally
5 removed from flue-gases using fabric filters and/or scrubbers (DOEIEIA 2001 b).
6
7 Currently there are approximately 102 waste-to-energy plants operating in the United States.
8 These plants generate approximately 2800 MW(e), or an average of approximately 28 MW(e)
9 per plant (Integrated Waste Services Association 2001). The staff concludes that generating

10 electricity from municipal solid waste would not be a feasible alternative to replace the
11 966 MW(e) of V.C. Summer and, consequently, would not be a feasible alternative to renewal
12 of the V.C. Summer OL.
13
14 8.2.5.8 Other Blomass-Derived Fuels
15
16 In addition to wood and municipal solid-waste fuels, there are several other concepts for fueling
17 electric generators, including burning crops, converting crops to a liquid fuel such as ethanol,
18 and gasifying crops (including wood waste). In the GEIS, the staff states that none of these
19 technologies has progressed to the point of being competitive on a large scale or of being
20 reliable enough to replace a baseload plant such as V.C. Summer. For these reasons, such
21 fuels do not offer a feasible alternative to renewal of the V.C. Summer OL.
22
23 &2.5.9 Fuel Cells
24
25 Fuel cells work without combustion and its environmental side effects. Power is produced
26 electrochemically by passing a hydrogen-rich fuel over an anode and air over a cathode and
27 separating the two by an electrolyte. The only by-products are heat, water, and carbon dioxide.
28 Hydrogen fuel can come from a variety of hydrocarbon resources by subjecting them to steam
29 under pressure. Phosphoric acid fuel cells are generally considered first-generation
30 technology. Higher-temperature, second-generation fuel cells achieve higher fuel-to-electricity
31 and thermal efficiencies. The higher temperatures contribute to improved efficiencies and give
32 the second-generation fuel cells the capability to generate steam for cogeneration and
33 combined-cycle operations.
34
35 The U.S. Department of Energy projects that two second-generation fuel cell technologies
36 using molten carbonate and solid oxide technology, respectively, will be commercially available
37 in sizes up to 2 MW at a cost of $1000 to $1500 per kW of installed capacity (DOE 2001b). For
38 comparison, the installed capacity cost for a natural gas-fired combined-cycle plant is on the
39 order of $500 to $600 per kW (NWPPC 2000). As market acceptance and manufacturing
40 capacity increase, natural-gas-fueled fuel cell plants in the 50- to 1 00-MW range are projected
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1 to become available (DOE 2001 b). Presently, fuel cells are not economically or technologically
2 competitive with other alternatives for baseload electricity generation. Fuels cells are,
3 consequently, not a feasible alternative to renewal of the V.C. Summer OL
4
5 8.2.5.10 Delayed Retirement
6
7 SCE&G has no current plans to retire any existing generating units. For this reason, delayed
8 retirement of other SCE&G generating units would not be a feasible alternative to renewal of
9 the V.C. Summer OL.

10
11 8.2.5.11 Utility-Sponsored Conservation
12
13 SCE&G has developed residential, commercial, and industrial programs to reduce both the
14 peak demands and daily energy consumption. These programs are commonly referred to as
15 DSM. SCE&G currently operates the following DSM programs: standby generator program,
16 interruptible service program, and real time pricing (SCE&G 2002). SCE&G stated that DSM
17 programs and activities have been scaling back and that the trend is expected to continue
18 (SCE&G 2002). However, SCE&G will continue their DSM.
19
20 Historic and projected reduction in generation needs as a result of DSM programs have been
21 credited in SCE&G's planning to meet projected customer demand. Because these DSM
22 savings are a part of the long-range plan for meeting projected demand, they are not available
23 offsets for V.C. Summer. Therefore, the conservation option is not considered a reasonable
24 replacement for the OL renewal alternatives.
25

26 8.2.6 Combination of Alternatives
27
28 Although Individual alternatives to renewing the V.C. Summer OL might not be sufficient on
29 their own to replace the capacity of this unit due to the small size or cost, It Is conceivable that a
30 combination of alternatives might be cost-effective.
31
32 As discussed In Section 8.2, V.C. Summer has a net electrical rating of 966 MW(e). For the
33 coal and natural gas alternatives, SCE&G assumes In Its ER two standard 408-MW(e) units as
34 potential replacements for V.C. Summer (SCE&G 2002). This approach Is followed In this
35 SEIS, although it results In some environmental Impacts that are roughly 16 percent lower than
36 if full replacement capacity were constructed.
37
38 There are many possible combinations of alternatives to replace that power. Table 8-8 contains
39 a summary of the environmental impacts of an assumed combination of alternatives consisting
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1 Table 8-8. Summary of Environmental Impacts for an Assumed Combination of Generating
2 and Acquisition Alternatives
3 V.C. Summer Site Alternate Greenfleld Site
4
5
6

7

Impact
PPnrrv Imnaeft

Land Use SMALL to
MODERATE

Comments
Nine ha (23 ac) for powerblock,
offices, roads, and parking areas.
Additional impact of up to
approximately 295 ha (729 ac) for
construction of an underground
gas pipeline.

-
Impact

SMALL to
LARGE

Comments
23 ha (34 ac) for powerblock,
offices, roads, and parking
areas. Additional impact for
construction and/or upgrade of
an underground gas pipeline
and transmission lines.

8 Ecology

9
10 Water Use and
I1 Quality

12
13 Groundwater
14 Use and Quality

SMALL to Uses some undeveloped areas at
LARGE current V.C. Summer site, plus

land for a new gas pipeline.

SMALL Uses existing once-through
cooling system.

SMALL Groundwater not used, remaining
the same as currently for
V.C. Summer.

SMALL to Impact depends on location
LARGE and ecology of the site,

surface water body used for
Intake and discharge, and
transmission and pipeline
routes; potential habitat loss
and fragmentation; reduced
productivity and biological
diversity. Greenfield site
increases impact.

SMALL to
MODERATE

SMALL

Impact depends on volume of
water withdrawal and
discharge and characteristics
of surface water body.

Groundwater use similar to
impacts at V.C. Summer,
impacts depend on
groundwater use and
availability.

15
16 Air Quality * MODERATE Natural Gas-Fired Units MODERATE. Same as siting at

V.C. Summer.
Some hazardous air pollutants
Sulfur oxides
* 40 MT/yr (44 tons/yr)

Nitrogen oxides
* 151 MT/yr (66 tonsr)

Carbon monoxide
* 197 MT/yr (217 tons/yr)

PM10 particulates
* 59 MT/yr (65 tons/yr)

Some hazardous air pollutants.
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I
2
3
4
5
6
7

Table 8-8. Summary of Environmental Impacts for an Assumed Combination of Generating
and Acquisition Alternatives (continued)

V.C. Summer Site Alternate Greenfield Site
Impact

Cate-gorv Impact Comments Impact Comments

8 Waste

9
10 Human Health

11
12 Socioeconomics

SMALL

SMALL

SMALL to
MODERATE

Small amount of ash produced. SMALL

Impacts considered to be minor. SMALL

During construction, impacts
would be SMALL to MODERATE.
Up to 1200 additional workers
during the peak of the three-year
construction period, followed by
reduction from current
V.C. Summer work force of 740 to
75; tax base preserved. Impacts
during operation would be SMALL
to MODERATE due to loss of
employment to Fairfield County.

SMALL to
LARGE

Transportation impacts
associated with construction
workers would be SMALL to
MODERATE. Transportation
Impacts during operation would
be SMALL due to smaller work
force.

Some visibility of structure offsite. SMALL to
LARGE

Same as siting at
V.C. Summer.

Impacts considered to be
minor.

Construction Impacts depend
on location, but could be
significant if location Is in a
more rural area than
V.C. Summer. Frfield
County would experience loss
of tax base and employment
potentially offset by potential
economic growth In Columbia
area. Impacts during
operation at an alternate site
would be SMALL to
MODERATE depending on
economy at alternate site and
relative impact of plant to tax
base.

Transportation impacts
associated with construction
workers would be SMALL to
LARGE and dependent on
population density at alternate
site. Transportation impacts
during operation would be
SMALL due to smaller work
force.

SMALL If alternate site
previously developed. MOD-
ERATE Impact from plant,
stack, cooling tower plume,
and new transmission lines.
LARGE If greenfield site.

13
14 Aesthetics SMALL

15
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1
2
3
4
5
6
7
8
9

10
11
12

Table B8-.Summary of Environmental Impacts for an Assumed Combination of Generating
and Acquisition Alternatives (continued)

V.G Summer Site Alternate Greenfleld Site

.

Impact
Category

Historic and
Archeological
Resources

Environmental
Justice

Impact
SMALL to
MODERATE

SMALL to
MODERATE

Comments
Some construction would affect f
previously developed parts of f
V.C. Summer; cultural resource
inventory should minimize any
impacts on undeveloped lands.
Studies would likely be needed to
identify, evaluate, and address
mitigation of the potential impacts
of new plant construction on
undeveloped sites on cultural
resources even at a developed
site.

Impacts on minority and low-
income communities should be L
similar to those experienced by
the population as a whole. Some
impacts on housing may occur
during construction; loss of 595
operating jobs at V.C. Summer
could reduce employment pros-
pects for minority and low-income
populations. Impacts could be
offset by projected economic
growth and the ability of affected
workers to commute to other jobs.

Impact
SMALL to
MODERATE

Comments
Alternate location would
necessitate cultural resource
studies. Studies would likely
be needed to Identify,
evaluate, and address
mitigation of the potential
impacts of new plant
construction on undeveloped
sites on cultural resources.

SMALL to Impacts at alternate site vary
LARGE depending on population

distribution and makeup at
site. Fairfield County would
lose significant revenue, which
could have MODERATE to
LARGE impacts to minority
and low-income populations.
Impacts to receiving county
could be SMALL to
MODERATE.

13
14
15
16
17
18
19
20
21
22
23
24
25

of one 408-MW(e) combined-cycle, natural gas-fired unit at V.C. Summer using the existing
once-through cooling system, and at an alternate location using a once-through cooling system.
Purchase from other power generators could account for 204 MW(e) of power, and 204 MW(e)
could be gained from additional DSM measures. The impacts associated with the combined-
cycle, natural gas-fired units are based on the impact assumptions discussed in Section 8.2.2,
adjusted for the reduced generating capacity. While the DSM measures would have few
environmental impacts, operation of the new gas-fired plant would result in increased emissions
and environmental impacts. The environmental impacts of imported power would still occur but
would be located elsewhere within the region, nation, or another country as discussed in
Section 8.2.4. The environmental impacts associated with purchased power are not shown in
Table 8-8. The staff concludes that it is very unlikely that the environmental impacts of any
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1 reasonable combination of generating and conservation options could be reduced to the level of
2 impacts associated with renewal of the V.C. Summer OL.
3

4 8.3 Summary of Alternatives Considered
5
6 The environmental Impacts of the proposed action, license renewal, are SMALL for all impact
7 categories (except collective offsite radiological impacts from the fuel cycle and from high-level
8 waste and spent fuel disposal, for which a single significance level was not assigned). The
9 alternative actions, i.e., no-action alternative (discussed in Section 8.1), new generation

10 alternatives (from coal, natural gas, and nuclear, discussed in Sections 8.2.1 through 8.2.3,
11 respectively), purchased electrical power (discussed in Section 8.2.4), alternative technologies
12 (discussed in Section 8.2.5), and the combination of alternatives (discussed in Section 8.2.6)
13 were considered.
14
15 The no-action alternative would require the replacement of electrical generating capacity by
16 (1) DSM and energy conservation, (2) power purchased from other electricity providers,
17 (3) generating alternatives other than V.C. Summer, or (4) some combination of these options
18 and would result in the decommissioning of V.C. Summer. For each of the new generation
19 alternatives (coal, natural gas, and nuclear), the environmental impacts would not be less than
20 the Impacts of license renewal. For example, the land-disturbance and aesthetics impacts
21 resulting from construction of any new facility would be greater than the Impacts of continued
22 operation of V.C. Summer. The impacts of purchased electrical power (imported power) would
23 still occur, but would occur elsewhere. Alternative technologies are not considered feasible at
24 this time and it is very unlikely that the environmental impacts of any reasonable combination of
25 generation and conservation options could be reduced to the level of Impacts associated with
26 renewal of the V.C. Summer OL.
27
28 The staff concludes that the alternative actions, including the no-action alternative, may have
29 environmental effects in at least some impact categories that reach MODERATE or LARGE
30 significance.
31

32 8.4 References
33
34 10 CFR Part 20. Code of Federal Regulations, Title 10, Energy, Part 20, "Standards for
35 Protection Against Radiation."
36
37 10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, Domestic Licensing
38 of Production and Utilization Facilities."
39
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1 10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental
2 Protection Regulations for Domestic Ucensing and Related Functions."
3
4 10 CFR Part 52. Code of Federal Regulations, Title 10, Energy, Part 52, Early Site Permits;
5 Standard Design Certifications; and Combined Licenses for Nuclear Power Plants."
6
7 40 CFR Part 51. Code of Federal Regulations, Title 40, Protection of Environment, Part 51,
a "Requirements for Preparation, Adoption, and Submittal of Implementation Plans."
9

10 40 CFR Part 60. Code of Federal Regulations, Title 40, Protection of Environment, Part 60,
11 "Standards of Performance for New Stationary Sources.
12
13 40 CFR Part 81. Code of Federal Regulations, Title 40, Protection of Environment, Part 81,
14 'Designation of Areas for Air Quality Planning Purposes.'
15
18 Clean Air Act (CM). 42 USC 7491, et seq.
17
18 C & A Carbone, Inc. v. Town of Clarkstown, New York, 511 U.S. 383, (U.S. Supreme Court
19 1994).
20
21 Gabbard, Alex. 1993. "Coal Combustion: Nuclear Resource or Danger," Oak Ridge National
22 Laboratory Review. Oak Ridge National Laboratory. Oak Ridge, Tennessee. Summer/Fall
23 1993. Accessed at http:/lwww.oml.gov/ORNLReview/rev2s-34/texVcolmain.html on
24 May 27, 2003.
25
26 Idaho National Engineering and Environmental Laboratory (INEEL). 1997. U.S. Hydropower
27 Resource Assessment for South Carolina. DOEIID-10430(SC) Idaho Fails, Idaho. June 1997.
28 Accessed at http://hydropower.inel.gov/statesc/sc.pdf on May 27, 2003.
29
30 Integrated Waste Services Association. 2001. About Waste to Energy.' accessed at
31 http.IVwww.wte.org/waste.htmi on May 27, 2003.
32
33 National Environmental Policy Act of 1969 (NEPA). 42 USC 4321, et seq.
34
35 Northwest Power Planning Council (NWPPC). 2000. "Northwest Power Supply Adequacy/
36 Reliability Study Phase I Repor. Accessed at http://www.nwcouncil.orglibrary/2000/
37 2000-4.pdf on May 27, 2003.
38
39 Resource Conservation and Recovery Act (RCRA) of 1976. 42 USC 6901, et seq.
40
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1 South Carolina Electric and Gas Company (SCE&G). 2002. Vrgil C. Summer Nuclear Station
2 Lcense Renewal Application. "Appendix E, Environmental Report." Docket Number 50/395;
3 Lcense Number NPF-12. Jenkinsville, South Carolina.
4
5 U.S. Department of Energy (DOE). 2001a. U.S. Wind Energy Resource Map." Available
6 online: http://www.eren.doe.gov/wind/we-map.html (Accessed May 27, 2003).
7
8 U.S. Department of Energy (DOE). 2001b. "Advanced Fuel Cells.' Available online:
9 http:/vww.fe.doe.gov/coal-power/fuelcelsindex.shtrnl (Accessed March 27,2002).

10
11 U.S. Department of Energy, Energy Information Administration (DOEIEIA). 2000. 'Energy
12 Consumption and Renewable Energy Development Potential on Indian Lands.'
13 SRICNEAF/2000-01, Washington, D.C.
14
15 U.S. Department of Energy, Energy Information Administration (DOE/EIA). 2001a. Annual
16 Energy Outlook 2002 Vith Projections to 2020.' DOE/EIA-0383(2002). Washington, D.C.
17
18 U.S. Department of Energy, Energy Information Administration (DOE/EIA). 2001b.
19 Renewable Energy 2000: Issues and Trends.' DOEIEIA-0628(2000). Washington, D.C.
20
21 U.S. Department of Energy, Energy Information Administration (DOEIEIA). 2002.
22 'International Energy Outlook 2002.' DOE/EIA-0484(2002). Washington, D.C.
23
24 U.S. Environmental Protection Agency (EPA). 1998. Revision of Standards of Performance
25 for Nitrogen Oxide Emissions From New Fossil-Fuel Fired Steam Generating Units; Revisions
26 to Reporting Requirements for Standards of Performance for New Fossil-Fuel Fired Steam
27 Generating Units, Final Rule.' Federal Register Vol. 63, No. 179, pp. 4944249455.
28 Washington, D.C. (September 16,1998.)
29
30 U.S. Environmental Protection Agency (EPA). 1999. Reglonal Haze Regulations, Final Rule
31 Federal Register Vol. 64, No. 126, pp. 35714-3577. Washington, D.C. (July 1, 1999.)
32
33 U.S. Environmental Protection Agency (EPA). 2000a. "Regulatory Finding on the Emissions of
34 Hazardous Air Pollutants from Electric Utility Steam Generating Units.' Federal Register.
35 Vol. 65, No. 245, pp. 79825-79831. Washington, D.C. (December 20,2000.)
36
37 U.S. Environmental Protection Agency (EPA). 2000b. "Notice of Regulatory Determination on
38 Wastes for the Combustion of Fossil Fuels.' Federal Register. Vol. 65, No. 99, pp.
39 33213-33237. Washington, D.C. (May 22, 2000) (65 FR 33213).
40
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9.0 Summary and Conclusions

1 By letter dated August 6, 2002, South Carolina Electric and Gas Company (SCE&G) submitted
2 an application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating
3 license (OL) for the Virgil C. Summer Nuclear Station (V.C. Summer) for an additional 20-year
4 period (SCE&G 2002a). If the OL Is renewed, State regulatory agencies and SCE&G will
5 ultimately decide whether the plant will continue to operate based on factors such as the need
6 for power or other matters within the State's jurisdiction or the purview of the owners. If the OL
7 is not renewed, then the plant must be shut down at or before the expiration of the current OL,
8 which expires on August 6, 2022.

10 Section 102 of the National Environmental Policy Act of 1969 (NEPA) (42 USC 4321) directs
11 that an environmental impact statement (EIS) is required for major Federal actions that
12 significantly affect the quality of the human environment. The NRC has implemented Section
13 102 of NEPA in 10 CFR Part 51. Part 51 identifies licensing and regulatory actions that require
14 an EIS. In 10 CFR 51.20(b)(2), the Commission requires preparation of an EIS or a
15 supplement to an EIS for renewal of a reactor OL; 10 CFR 51.95(c) states that the EIS
16 prepared at the OL renewal stage will be a supplement to the Generic Environmental Impact
17 Statement for Lcense Renewal of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2
18 (NRC 1996; 1999).(a)
19
20 Upon acceptance of the SCE&G application, the NRC began the environmental review process
21 described In 10 CFR Part 51 by publishing a notice of intent to prepare an EIS and conduct
22 scoping in the Federal Register (67 FR 65612 [NRC 20021) on October 25, 2002. The staff
23 visited the V.C. Summer site in December 2002 and held public scoping meetings on
24 December 11, 2002, in Jenkinsville, South Carolina (NRC 2002). The staff reviewed the
25 SCE&G Environmental Report (SCE&G 2002b) and compared It to the GEIS, consulted with
26 other agencies, and conducted an Independent review of the Issues following the guidance set
27 forth in NUREG-1 555, Supplement 1, the Standard Review Plans for Environmental Reviews
28 for Nuclear Power Plants, Supplement 1: Operating License Renewal (NRC 2000). The staff
29 also considered the public comments received during the scoping process for preparation of
30 this draft supplemental environmental impact statement (SEIS) for V.C. Summer. The public
31 comments received during the scoping process that were considered to be within the scope of
32 the environmental review are provided in Appendix A, Part 1, of this SEIS.
33
34 The staff will hold two public meetings in Jenkinsville, South Carolina, in August 2003, to
35 describe the preliminary results of the NRC environmental review and to answer questions to

(a) The GEIS was originally issued In 1996. Addendum to the GEIS was Issued In 1999. Hereafter, all
references to the "GEIS" Include the GEIS and its Addendum 1.
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1 provide members of the public with information to assist them in formulating their comments.
2 When the comment period ends, the staff will consider and disposition all of the comments
3 received. These comments will be addressed in Appendix A, Part 2, of the final SEIS.
4
5 This draft SEIS includes the NRC staffs preliminary analysis that considers and weighs the
6 environmental effects of the proposed action, the environmental impacts of alternatives to the
7 proposed action, and mitigation measures available for reducing or avoiding adverse effects.
8 It also includes the staffs preliminary recommendation regarding the proposed action.
9

10 The NRC has adopted the following statement of purpose and need for license renewal from
11 the GEIS:
12
13 The purpose and need for the proposed action (renewal of an operating license) is to
14 provide an option that allows for power generation capability beyond the term of a
15 current nuclear power plant operating license to meet future system generating needs,
16 as such needs may be determined by State, utility, and, where authorized, Federal
17 (other than NRC) dicisionmakers.
18
19 The goal of the staff's environmental review, as defined in 10 CFR 51.95(c)(4) and the GEIS, is
20 to determine
21
22 ... whether or not the adverse environmental impacts of license renewal are so great
23 that preserving the option of license renewal for energy planning decisionmakers would
24 be unreasonable.
25
26 Both the statement of purpose and need and the evaluation criterion Implicitly acknowledge that
27 there are factors, in addition to license renewal, that will ultimately determine whether an
28 existing nuclear power plant continues to operate beyond the period of the current OL.
29
30 NRC regulations [10 CFR 51.95(c)(2)] contain the following statement regarding the content of
31 SEISs prepared at the license renewal stage:
32
33 The supplemental environmental impact statement for license renewal is not required to
34 include discussion of need for power or the economic costs and economic benefits of
35 the proposed action or of alternatives to the proposed action except insofar as such
36 benefits and costs are either essential for a determination regarding the inclusion of an
37 alternative in the range of alternatives considered or relevant to mitigation. In addition,
38 the supplemental environmental impact statement prepared at the license renewal stage
39 need not discuss other issues not related to the environmental effects of the proposed
40 action and the alternatives, or any aspect of the storage of spent fuel for the facility
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Summary and Conclusions

1 within the scope of the generic determination in § 51.23(a) and In accordance with §
2 51.23(b).8)
3
4 The GEIS contains the results of a systematic evaluation of the consequences of renewing an
5 OL and operating a nuclear power plant for an additional 20 years. It evaluates
6 92 environmental issues using the NRC's three-level standard of significance-SMALL,
7 MODERATE, or LARGE-developed using the Council on Environmental Quality guidelines.
8 The following definitions of the three significance levels are set forth in the footnotes to
9 Table B-1 of 10 CFR Part 51, Subpart A, Appendix B:

10
11 SMALL - Environmental effects are not detectable or are so minor that they will neither
12 destabilize nor noticeably alter any important attribute of the resource.
13
14 MODERATE - Environmental effects are sufficient to alter noticeably, but not to
15 destabilize, important attributes of the resource.
16
17 LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
18 important attributes of the resource.
19
20 For 69 of the 92 issues considered in the GEIS, the staff analysis In the GEIS shows the
21 following:
22
23 (1) The environmental impacts associated with the issue have been determined to apply either
24 to all plants or, for some issues, to plants having a specific type of cooling system or other
25 specified plant or site characteristic.
26
27 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
28 impacts (except for collective off site radiological impacts from the fuel cycle and from high-
29 level waste [HLW] and spent fuel disposal).
30
31 (3) Mitigation of adverse impacts associated with the Issue has been considered in the analysis,
32 and it has been determined that additional plant-specific mitigation measures are likely not
33 to be sufficiently beneficial to warrant implementation.
34

(a) The title of 10 CFR 51.23 Is Temporary storage of spent fuel after cessation of reactor
operations-generic determination of no significant environmental mpact."
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I These 69 issues were identified in the GEIS as Category 1 issues. In the absence of new and
2 significant information, the staff relied on conclusions as amplified by supporting information in
3 the GEIS for issues designated Category 1 in Table B-1 of 10 CFR Part 51, Subpart A,
4 Appendix B.
5
6 Of the 23 issues that do not meet the criteria set forth above, 21 are classified as Category 2
7 issues requiring analysis in a plant-specific supplement to the GEIS. The remaining two issues,
8 environmental justice and chronic effects of electromagnetic fields, were not categorized.
9 Environmental justice was not evaluated on a generic basis and must also be addressed in a

10 plant-specific supplement to the GEIS. Information on the chronic effects of electromagnetic
11 fields was not conclusive at the time the GEIS was prepared.
12
13 This draft SEIS documents the staffs consideration of all 92 environmental Issues identified in
14 the GEIS. The staff considered the environmental impacts associated with alternatives to
15 license renewal and compared the environmental impacts of license renewal and the altema-
16 tives. The alternatives to license renewal that were considered include the no-action alternative
17 (not renewing the OL for V.C. Summer) and alternative methods of power generation. These
18 alternatives were evaluated assuming that the replacement power generation plant is located at
19 either the V.C. Summer site or some other unspecified greenfield location.
20

21 9.1 Environmental Impacts of the Proposed Action
22 License Renewal
23
24 SCE&G and the staff have established independent processes for identifying and evaluating the
25 significance of any new information on the environmental impacts of license renewal. Neither
26 SCE&G nor the staff has identified nformation that is both new and significant related to
27 Category 1 issues that would call into question the conclusions in the GEIS. Similarly, neither
28 the scoping process, SCE&G, nor the staff has Identified any new issue applicable to
29 V.C. Summer that has a significant environmental impact. Therefore, the staff relies upon the
30 conclusions of the GEIS for all Category 1 issues that are applicable to V.C. Summer.
31
32 SCE&G's license renewal application presents an analysis of the Category 2 issues that are
33 applicable to V.C. Summer, plus environmental justice and chronic effects from electromagnetic
34 fields. The staff has reviewed the SCE&G analysis for each issue and has conducted an
35 independent review of each issue. Three Category 2 issues are not applicable because they
36 are related to plant design features or site characteristics not found at V.C. Summer. Four
37 Category 2 issues are not discussed in this draft SEIS because they are specifically related to
38 refurbishment. SCE&G (SCE&G 2002b) has stated that its evaluation of structures and
39 components, as required by 10 CFR 54.21, did not identify any major plant refurbishment
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1 activities or modifications as necessary to support the continued operation of V.C. Summer, for
2 the license renewal period. In addition, any replacement of components or additional inspection
3 activities are within the bounds of normal plant component replacement and, therefore, are not
4 expected to affect the environment outside of the bounds of the plant operations evaluated in
5 the Final Environmental Statement Related to the Wrgil C. Summer Nuclear Station Unit 1
6 (AEC 1973).
7
8 Fifteen Category 2 Issues related to operational impacts and postulated accidents during the
9 renewal term, as well as environmental justice and chronic effects of electromagnetic fields, are

10 discussed in detail in this draft SEIS. Four of the Category 2 issues and environmental justice
II apply to both refurbishment and to operation during the renewal term and are only discussed in
12 this draft SEIS In relation to operation during the renewal term. For all 15 Category 2 issues
13 and environmental justice, the staff concludes that the potential environmental effects are of
14 SMALL significance In the context of the standards set forth In the GEIS. In addition, the staff
15 determined that appropriate Federal health agencies have not reached a consensus on the
16 existence of chronic adverse effects from electromagnetic fields. Therefore, no further
17 evaluation of this Issue is required. For severe accident mitigation alternatives (SAMAs), the
18 staff concludes that a reasonable, comprehensive effort was made to Identify and evaluate
19 SAMAs. Based on its review of the SAMAs for V.C. Summer, and the plant Improvements
20 already made, the staff concludes that none of the candidate SAMAs are cost-beneficial.
21
22 Mitigation measures were considered for each Category 2 issue. Current measures to mitigate
23 the environmental impacts of plant operation were found to be adequate, and no additional
24 mitigation measures were deemed sufficiently beneficial to be warranted.
25
26 The following sections discuss unavoidable adverse impacts, irreversible or irretrievable
27 commitments of resources, and the relationship between local short-term use of the
28 environment and long-term productivity.
29
30 9.1.1 Unavoidable Adverse Impacts
31
32 An environmental review conducted at the license renewal stage differs from the review
33 conducted in support of a construction permit because the plant is in existence at the license
34 renewal stage and has operated for a number of years. As a result, adverse Impacts
35 associated with the initial construction have been avoided, have been mitigated, or have
36 already occurred. The environmental impacts to be evaluated for license renewal are those
37 associated with refurbishment and continued operation during the renewal term.
38
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1 The adverse impacts of continued operation Identified are considered to be of SMALL
2 significance, and none warrant implementation of additional mitigation measures. The adverse
3 impacts of likely alternatives if V.C. Summer ceases operation at or before the expiration of the
4 current OL will not be smaller than those associated with continued operation of this unit and
5 they may be greater for some impact categories in some locations.
6
7 9.1.2 Irreversible or Irretrievable Resource Commitments
8
9 The commitment of resources related to construction and operation of V.C. Summer during the

10 current license period was made when the plant was built. The resource commitments to be
11 considered in this draft SEIS are associated with continued operation of the plant for an
12 additional 20 years. These resources include materials and equipment required for plant
13 maintenance and operation, the nuclear fuel used by the reactors, and ultimately, permanent
14 offsite storage space for the spent fuel assemblies.
15
16 The most significant resource commitments related to operation during the renewal term are
17 the fuel and the permanent storage space. V.C. Summer replaces approximately one-third of
18 the fuel assemblies in each of the two units during every refueling outage, which occurs on an
19 18-month cycle.
20
21 The likely power generation alternatives if V.C. Summer ceases operation on or before the
22 expiration of the current OL will require a commitment of resources for construction of the
23 replacement plants as well as for fuel to run the plants.
24
25 9.1.3 Short-Term Use Versus Long-Term Productivity
26
27 An initial balance between short-term use and long-term productivity of the environment at the
28 V.C. Summer site was set when the plant was approved and construction began. That balance
29 is now well established. Renewal of the OL for V.C. Summer and continued operation of the
30 plant will not alter the existing balance, but may postpone the availability of the site for other
31 uses. Denial of the application to renew the OL will lead to shutdown of the plant and will alter
32 the balance in a manner that depends on subsequent uses of the site. For example, the
33 environmental consequences of turning the V.C. Summer site into a park or an industrial facility
34 are quite different.
35
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1 9.2 Relative Significance of the Environmental Impacts of
2 License Renewal and Alternatives
3
4 The proposed action is renewal of the OL for V.C. Summer. Chapter 2 describes the site,
5 power plant, and interactions of the plant with the environment. As noted In Chapter 3, no
6 refurbishment and no refurbishment impacts are expected at V.C. Summer. Chapters 4
7 through 7 discuss environmental Issues associated with renewal of the OL Environmental
8 issues associated with the no-action alternative and alternatives involving power generation and
9 use reduction are discussed in Chapter 8.

10
11 The significance of the environmental Impacts from the proposed action (approval of the
12 application for renewal of the OL), the no-action alternative (denial of the application),
13 alternatives invohnng nuclear or coal- or gas-fired generation of power at the V.C. Summer site
14 and an unspecified greenfield site,3 and a combination of alternatives are compared in
15 Table 9-1. Continued use of a once-through cooling system for V.C. Summer Is assumed for
16 the V.C. Summer site alternatives.
17
18 Table 9-1 shows that the significance of. the environmental effects of the proposed action are
19 SMALL for all impact categories (except for collective offsite radiological impacts from the fuel
20 cycle and from high-level waste and spent fuel disposal, for which a single significance level
21 was not assigned [see Chapter 6]). The alternative actions, including the no-action alternative,
22 may have environmental effects In at least some impact categories that reach MODERATE or
23 LARGE significance.
24

25 9.3 Staff Conclusions and Recommendations
26
27 Based on (1) the analysis and findings in the GEIS (NRC 1996; 1999), (2) the Environmental
28 Report submitted by SCE&G (SCE&G 2002b), (3) consultation with Federal, State, and local
29 agencies, (4) the staffs own Independent review, and (5) the staff's consideration of public
30 comments received during the scoping process, the preliminary recommendation of the staff Is
31 that the Commission determine that the adverse environmental Impacts of license renewal for
32 V.C. Summer are not so great that preserving the option of license renewal for energy planning
33 decislonmakers would be unreasonable.
34
35
36
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Comments Received on the Environmental Review

I Part I - Comments Received During Scoping
2
3 On October 25, 2002, the U.S. Nuclear Regulatory Commission (NRC) published a Notice of
4 Intent in the Federal Register (67 Federal Register 65612), to notify the public of the staff's
5 intent to prepare a plant-specific supplement to the Generc Environmental Impact Statement
6 for Lkense Renewal of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2, to support the
7 renewal application for the Virgil C. Summer Nuclear Station (V.C. Summer) operating license
8 and to conduct scoping. The plant-specific supplement to the GEIS has been prepared in
9 accordance with the National Environmental Policy Act of 1969 (NEPA), Council on

10 Environmental Quality (CEO) guidelines, and 10 CFR Part 51. As outlined by NEPA, the NRC
11 Initiated the scoping process with the issuance of the Federal Register Notice. The NRC invited
12 the applicant; Federal, State, Tribal, and local government agencies; local organizations; and
13 individuals to participate in the scoping process by providing oral comments at the scheduled
14 public meetings and/or submitting written suggestions and comments no later than
15 January 6, 2003.
16
17 The scoping process included two public scoping meetings, which were held at the White Hall
18 A.M.E. Church in Jenkinsville, South Carolina, on December 11, 2002. Approximately
19 20 members of the public attended the meetings. Both sessions began with NRC staff
20 members providing a brief overview of the license renewal process and the NEPA process.
21 After the NRC's prepared statements, the meetings were open for public comments. Attendees
22 provided either oral or written statements that were recorded and transcribed by a certified court
23 reporter. The meeting transcripts are pn attachment to the Scoping Meeting Summary dated
24 January 14, 2003.
25
26 At the conclusion of the scoping period, the NRC staff and Its contractor reviewed the
27 transcripts and all written material to identify Individual comments. All comments and
28 suggestions received orally during the scoping meetings or in writing were considered. Each
29 set of comments from a given commenter was given a unique identifier (Commenter ID
30 number), so that each set of comments from a commenter could be traced back to the
31 transcript or letter by which the comments were submitted. Several commenters submitted
32 comments through multiple sources (e.g., afternoon and evening scoping meetings).
33
34 Table A.1 identifies the Individuals who provided comments and the Commenter ID number
35 associated with each person's set(s) of comments. The individuals are listed In the order in
36 which they spoke at the public meeting.
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Table A-1. Individuals Providing Comments During Scoping Comment Period

Commenters Comment Source and
ID Commenter Affilatlon (If Stated) ADAMS Accession Number

SU-A Pearson Afternoon Public Meetings
SU-B Marcharia Fairfield County Council Afternoon Public Meeting
SU-C Bursey Afternoon Public Meeting
SU-D Coleman Representative Afternoon Public Meeting
SU-E Robinson Fairfield County Council Afternoon Public Meeting
SU-F Wilder Fairfield County Schools Aftemoon Public Meeting
SU-G Murphy Fairfield County Council Afternoon Public Meeting
SU-H Hamon Pomaria-Garmany Elementary School Afternoon Public Meeting
SU-1 Byme V.C. Summer Nuclear Station Afternoon Public Meeting
SU-J Summer SCANA Services Afternoon Public Meeting
SU-K White South Carolina Public Service Commission Afternoon Public Meeting
SU-L Bowlers Irma/Chapin Recreation Commission Afternoon Public Meeting
SU-M Vickers Fairfield County Chamber of Commerce Afternoon Public Meeting
SU-N Cannon Pastor Evening Public Meetings
SU-B Pearson Evening Public Meeting
SU-P Sprott Fairfield County School System Evening Public Meeting
SU-Q Byrne V.C. Summer Nuclear Station Evening Public Meeting
SU-R Summer South Carolina Evening Public Meeting
SU-S White South Carolina Public Service Commission Evening Public Meeting
SU-T Rabb Evening Public Meeting
SU-U Caldwell Evening Public Meeting
SU-V Spratt United States House of Representatives Letter, December 11, 2002

(ML023540416)
(a) The afternoon transcript can be found under accession number ML030030808.
(b) The evening transcript can be found under accession number ML030030848.

Comments were consolidated and categorized according to the topic within the proposed
supplement to the GEIS or according to the general topic if outside the scope of the GEIS.
Comments with similar specific objectives were combined to capture the common essential
issues that had been raised in the source comments. Once comments were grouped according
to subject area, the staff and contractor determined the appropriate action for the comment.
The staff made a determination on each comment that it was one of the following:

* A comment that was actually a question and introduced no new information

* A comment that was either related to support for or opposition to license renewal in
general (or specifically, V.C. Summer) or that made a general statement about the
licensing renewal process. It may have made only a general statement regarding
Category 1 and/or Category 2 issues. In addition, it provided no new information and
did not pertain to 10 CFR Part 54.

Draft NUREG-1437, Supplement 16 A-2 July 2003



Appendix A

1 * A comment about a Category 1 issue that
2
3 . - provided new information that required evaluation during the review
4
5 - provided no new information.
6
7 * A comment about a Category 2 issue that
8
e - provided nformation that required evaluation during the review

10
11 - provided no such information.
12
13 * A comment regarding alternatives to the proposed action
14
15 * A comment that raised an environmental issue that was not addressed in the GEIS
16
17 * A comment outside.the scope of license renewal, which includes comments regarding
18 the need for power
19
20 * A comment outside the scope of the environmental review on safety issues pertaining to
21 10 CFR Part 54.
22
23 Each comment applicable to this environmental review Is summarized in this section. This
24 Information, which was extracted from the V.C. Summer Scoping Summary Report, is provided
25 for the convenience of those interested in the scoping comments applicable to this
26 environmental review. As part of its ongoing review, the staff has clarified some of the
27 responses included In the Scoping Report. The comments that are general or outside the
28 scope of the environmental review for V.C. Summer are not included here. More detail
29 regarding the disposition of general or Inapplicable comments can be found in the summary
so report. The ADAMS accession number for the summary report is ML030520583. This
31 accession number is provided to facilitate access to the document through the Public Electronic
32 Reading Room (ADAMS) http://www.nrc.gov/reading-rm.html.
33
34 The following pages summarize the comments and suggestions received as part of the scoping
35 process that are applicable to this environmental review and discuss the disposition of the
36 comments and suggestions. The parenthetical alpha-numeric identifier after each comment
37 refers to the comment set (Commenter ID) and the comment number.
38
39 Comments In this section are grouped in the following categories:
40
41 1. Comments Concerning Socioeconomic Issues
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1 2. Comments Concerning Air Quality Issues
2 3. Comments Concerning Human Health Issues
3 4. Comments Concerning Terrestrial Resource Issues
4 5. Comments Concerning Threatened and Endangered Species Issues
5 6. Comments Concerning Water Resources Issues
6 7. Comments Concerning Uranium Fuel Cycle and Waste Management Issues
7
8 Part I. Comments Received During Scoping
9

10 1. Comments Conceming Socioeconomic Issues
11
12 Comment: We also provide jobs for about 625 SCE&G employees and in excess of 100 long-
13 term contract employees. (SU-1-5)
14
15 Comment: We also are the largest employer in the county now. (SU-Q-7)
16
17 Comment: Summer Station's operations provide jobs for nearly a thousand people. (SU-V-3)
18
19 Response: he comments are noted. Information regarding impacts resulting from
20 employment of plant workers dunng the 20-year renewal term is discussed in Chapter 4 of this
21 SEIS.
22
23 Comment: SCE&G Is a wonderful partner for our county. Because they came online, we now
24 have some of the finest school facilities in the state. We also are able to offer, because of their
25 tax dollars, services to the people of this county that otherwise we could not afford because our
26 people cannot pay taxes to provide those services. (SU-E-3)
27
28 Comment: As far as an economic development impact on this county, this to me is a very
29 clean lake that they have provided. We then have people who are able to fish in this lake, and
30 we now have people who are selling property around this lake, which to us is an economic
31 development tool. And these people are coming in and building homes, which add to our tax
32 base. (SU-E-6)
33
34 Comment . .. that the plant has been a very vital part of the tax base in our county. (SU-F-2)
35
36 Comment: So if the plant were not to be licensed and, in my personal opinion, the industry
37 was not here to replace the plant that not relicensed, it would be devastating on the county.
38 And for the county to have a $16 million impact from one plant, that's a big impact into our
39 economic base on the county level. (SU-F-3)
40
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1 Comment: The school district is fortunate that the V.C. Nuclear Summer Plant is the largest
2 tax base in the county. We get in excess 11 million dollars per year in taxes from the plant.
3 (SU-F-4)
4
5 Comment: The benefits of the taxes that's been bir]ought in, over $17 million to the county.
6 Where would we be if It wasn't for V.C. Summer? (SU-G-3)
7
8 Comment: We're also the largest taxpayer in the county. You've heard a lot about that. We
9 pay about 17-1/2 million dollars in taxes and represent about 67 percent of the tax base.

10 (SU-1-6)
11
12 Comment: Aside from being the largest employer, we're also the largest taxpayer. Prior to
13 Macks closing, we were 67 percent of the tax base. ... V.C. Summer pays about 17-1/2 million
14 dollars a year in property taxes to the county. (SU-Q-8)
15
16 Comment: There Is a big tax check that keeps our schools going. (SU-T-5)
17
18 Comment: There are many things I could touch on that SCE&G has done in this community
19 but just to give you an overall picture of how they became our neighbors and how good they are
20 and the things that they have done. My husband had a vision many years ago for a fire
21 department. ... And so SCE&G said, No problem, we will come up with the building. ... Then
22 came EMS, which Is a vital part of the community, very much needed, through SCE&G.
23 (SU-T-3)
24
25 Comment: Then they became customers of the Jenkinsville Water Company, very good
26 customers, for that we appreciate. They keep us going, they keep the post office going,
27 because we're a small community. We're just thankful for the things that they have done.
28 (SU-T-4)
29
30 Comment: SCANA owned companies pay more than 17.5 million in taxes to Fairfield County,
31 money that helps support vital public services and provides for a better quality of life. (SU-V-4)
32
33 Response: The comments are noted. Public seMces, offsite land use, taxes, and education
34 are discussed in Chapters 2 and 4 of this SEIS.
35
36 2. Comments Concerning Air Quality Issues
37
38 Comment: . ..want to make certain that SCE&G continue to follow guidelines to ensure that we
39 are subjected to clean air and a safe environment. (SU-F-1)
40
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1 Comment: Reliable operation of the Summer Station, a non-greenhouse gas emitter,
2 precludes the requirement to use greenhouse gas from any generation and is economical for
3 our customers. (SU-K-4)
4
5 Comment: Reliable operation of Summer Station, a non-greenhouse gas emitter, precludes
6 the requirement to use greenhouse gas from any generation and is economical for our
7 customers. (SU-S-5)
8
9 Response: The comments are noted. Air emissions are regulated through the U.S.

10 Environmental Protection Agency and the State of South Carolina. Issues associated with air
11 quality are discussed in Chapters 2 and 4 of this SEIS. The impacts resulting from the use of
12 fossil fuel to generate electricity are discussed in Chapter 8 of this SEIS. The comments
13 provide no new information and, therefore, will not be evaluated further.
14
15 3. Comments Concerning Human Health Issues
16
17 Comment: I've had constituencies ask me over the last 15 years - there appears to be a
18 substantial increase in different types of cancer, particularly with our senior citizens. What can
19 you say to assure the community that this plant has no direct impact in regards to these
20 questions? (SU-B-3)
21
22 Comment: ... does your agency also check environmentally any of the medical records to see
23 whether or not these perceptions of increase of different types of cancers, ... do you also check
24 whether or not there is an increase of health risk to citizens in the area?.(SU-B-4)
25
26 Comment: I did get asked the question about the perception of cancer. Fairfield County leads
27 the state in terms of diabetes, ... and the perception that the environment might complicate
28 these conditions. So I'm just raising this because we do need an independent study. That's
29 why I asked for a medical explanation. Have DHEC or other folks, the agency for this area, and
30 just for the public safety to make sure that these conditions and perceptions, that they are not
31 found, they're not authentic, and I think that will go a long ways to some uncertainties. (SU-B-6)
32
33 Comment: As far as health issues, we have a lot of health issues in Fairfield County, and a lot
34 of contributory things that have been done. We're unique in different things. We have a fault
3a line that runs right through here. We also have a great deposit of granite in the county that lets
36 off radon gas and all these other things that's not attributed to the Summer plant. (SU-G-2)
37
38 Response: The comments are noted. The NRC's regulatory limits for radiologicalprotection
39 are set to protect workers and the public from the harmful effects of radiation. The limits are
40 based on the recommendations of standards-setting organizations. Radiation standards reflect
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1 extensive study by national and international organizations (International Commission on
2 Radiological Protection fICRP, National Council on Radiation Protection and Measurements,
3 and NationalAcademy of Sciences) and are conservative to ensure that the public and workers
4 at nuclearpowerplants are protected. The NRC radiation exposure standards are presented in
5 10 CFR Part 20, "Standards for Protection Against Radiation, "and are based on the
6 recommendations h ICRP26 and30. Emissions and effluents that are below the limits set by
7 the NRC are not considered to pose any significant risk to public health or safety. V.C. Summer
8 monitors its radiological emissions and effluents to ensure that any radioactive releases are
8 within allowable imits. SCENG reports the results of its monitoring program on an annual basis

10 in two documents that are available to the public and are provided to the NRC. These reports
11 are (1) Annual Effluent and Waste Disposal Report, Virgil C. Summer Nuclear Station, and
12 (2) Radiological Environmental Monitoring Report, Virgil C. Summer Nuclear Station.
13
14 The NRC does review the annual amounts of radiological emissions and effluents released into
15 the environment by V.C. Summer and has found them to be well within the acceptable limits. In
16 the past, the State of South Carolina independently monitored the environment around
17 V.C. Summer for radioactive contamination and their results were consistent with those
18 reported by SCE&G. To ensure that the exposure limits to the public are met, NRC sets limits
19 on radiological effluents, requires monitoring of effluents and foodstuffs. SCE&G monitors its
20 effluents and calculates potential offsite doses caused by radioactive liquid and gaseous
21 effluents. These calculations are performed to demonstrate the licensee's compliance with its
22 technical specifications and the NRC regulations. Based on the information provided by
23 SCE&G, radiological emissions and effluents from the station have been well below the limits
24 set by the NRC and, therefore, pose no significant risk to public health or safety.
25
26 Numerous scientficaly designed, peer-reviewed studies of personnel exposed to occupational
27 levels of radiation (versus life-threatening accident doses or medical therapeutic levels) have
28 shown minimal effect on human health, and any effect was from exposures well above the
29 exposure levels of the typical member of the public from normal operation of a nuclear power
30 plant.
31
32 The NRC does notroutinefrevaluate medical records. The NRC is notaware of anyincrease
33 in health risk to citizens in the area around V.C. Summer that could be linked to station
34 operations or emissions and effluents.
35
36 Radiation exposures to the pblic and workers were evaluated In the GElS and determined to
37 be Category 1 issues. Information regarding the expected radiological Impacts on human
38 health isdiscussedin Chapters2and4 ofthis SEIS. The commentsprovide no new
39 information and, therefore, will not be evaluated further.
40
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1 4. Comments Concerning Terrestrial Resource Issues
2
3 Comment: We're a haven for wildlife. (SU-1-9)
4
5 Comment: On our site, you will hear a little bit more about this [haven for wildlifel, but you will
6 find deer, turkeys, obviously fish, eagles and more buzzards than I can count, and an
7 occasional arrowhead. (SU-O-10)
8
9 Response: The comments are noted. Information regarding aquatic and terrestral biological

10 resources and cultural resources is discussed in Chapters 2 and 4 of this SEIS. The comments
11 provide no new information and, therefore, will not be evaluated further.
12
13 5. Comments Concerning Threatened and Endangered Specles Issues
14
15 Comment: The creation of Summer Station and its companion generating plant, Fairfield
16 Pumped Storage Facility, have provided an environment which has been conducive to the
17 expansion of the bald eagle population. (SU-J-2) (SU-R-2)
18
19 Comment: This survey found no evidence of threatened or endangered species on the plant
20 site or the transmission corridors. (SU-J-5)
21
22 Comment: This survey found no evidence of threatened or endangered species on the plant
23 site or the transmission corridors, with the exception of the eagles that are not nesting on the
24 site now, but they do come onto the site. (SU-R-7)
25
26 Response: The comments are noted. Information regarding threatened and endangered
27 species at the V.C. Summer site is discussed in Chapters 2 and 4 of this SEIS.
28
29 6. Comments Conceming Water Resources Issues
30
31 Comment: ... it's just very important for me to know that we're protecting those lakes, because
32 at some point, that may be the only source of drinking water we're going to have. So water is
33 just a very important element to each of our lives. (SU-E-1)
34
35 Response: The comment is noted. nfornation regarding water resources is discussed in
36 Chapters 2 and 4 of this SEIS. The comment provides no new information and, therefore, will
37 not be evaluated further.
38
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1 7. Comments Concerning Uranium Fuel Cycle and Waste Management Issues
2
3 Comment: As stewards of the environment, management of Summer Station has reduced the
4 tri-annual cycle volume of low-level radioactive waste by 90 percent over the last six cycles for
5 18 years, recycling Items previously disposed of and training the workforce to exercise prudent
6 utilization and materials have accomplished the significant reduction. (SU-K-2) (SU-S-3)
7
8 Response: The comment is noted. Information regarding low-level waste management is
9 discussed in Chapters 2 and 6 of this SEIS. The commentprovides no new information and,

10 therefore, will not be evaluated further.
11
12
13 Part II. Comments Received on the Draft SEIS
14
15 (Reserved for comments received on the draft SEIS.)
16
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Contributors to the Supplement

1
2
3
4
5
6

7

8

9
10
11
12
13
14
15
16
17
18
19
20

21

22
23
24
25
26
27
28

29

30
31

32

33

34

35

The overall responsibility for the preparation of this supplement was assigned to the Office of
Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission (NRC). The statement was
prepared by members of the Office of Nuclear Reactor Regulation with assistance from other
NRC organizations and the Los Alamos National Laboratory, Pacific Northwest National
Laboratory, Lawrence Livermore National Laboratory, and Argonne National Laboratory.

Name Affiliation Function or Expertise

NucLEAR REGuLAToRY COMMISSION

Gregory Suber Nuclear Reactor Regulation Project Manager
John Tappert Nuclear Reactor Regulation Section Chief
Barry Zalcman Nuclear Reactor Regulation Technical Monitor
Michael Masnik Nuclear Reactor Regulation Aquatic Ecology
James Wilson Nuclear Reactor Regulation Ecology
Tom Kenyon Nuclear Reactor Regulation Socioeconornics, Alternatives
Robert Palla Nuclear Reactor Regulation Severe Accident Mitigation
Richard Emch, Jr. Nuclear Reactor Regulation Radiological Safety
Robert Schaaf Nuclear Reactor Regulation Project Management
Stacey Fox Nuclear Reactor Regulation Principal Project Support
Tomy Nazarlo Nuclear Reactor Regulation Principal Project Support
Christina Guerrero Nuclear Reactor Regulation General Scientist

Los ALAUos NATIONAL LABORATORY

Ted Doerr Task Leader
Ellen Taylor Deputy Task Leader
Tum Haarmann Terrestrial Ecology
Tony Ladino Radiation Protection
Dan Pava Socioeconomics
Hector Hinojosa Editor
Teresa Hiteman Document Design

ARGONNE NATIONAL LABORATORYb

David Miller Water Use, Hydrology
Elisabeth Stull Aquatic Ecology

PACFC NoumwEsT NATIONAL LABORATORY(q

Tara Eschbach Cultural Resources

LAWRENCE LVERMORE NATIONAL LABORATORY

David Armstrong Air Ouality

36
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I INFORMATION SYSTEMS LABORATORY

2
3
4
5
6
7
8
9

I(m Green Severe Accident Mitigation Alternatives
Jim Meyer Severe Accident Mitigation Alternatives

(a) Los Alamos National Laboratory is operated for the U.S. Department of Energy (DOE) by the University of
California.

(b) Argonne National Laboratory Is operated for DOE by the University of Chicago.
(c) Pacific Northwest National Laboratory is operated for DOE by Battelle Memorial Institute.
(d) Lawrence Livermore National Laboratory is operated for DOE by the University of California.
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Chronology of NRC Staff Environmental Review Correspondence
Related to South Carolina Electric and Gas Company's

Application for License Renewal of
Virgil C. Summer Nuclear Station

This appendix contains a chronological listing of correspondence between the U.S. Nuclear
Regulatory Commission (NRC) and South Carolina Electric and Gas Company (SCE&G) and
other correspondence related to the NRC staff's environmental review, under 10 CFR Part 51,
of SCE&G's application for renewal of the Virgil C. Summer Nuclear Station (V.C. Summer)
operating license. All documents, with the exception of those containing proprietary
Information, have been placed in the Commission's Public Document Room, at One White Flint
North, 11555 Rockville Pike (first floor), Rockville, MD, and are available electronically from the
Public Electronic Reading Room found on the Internet at the following web address:
http://www.nrc.gov/reading-rm.html. From this site, the public can gain access to the NRC's
Agencywide Document Access and Management Systems (ADAMS), which provides text and
image files of NRCs public documents in the Publicly Available Records (PARS) component of
ADAMS. The ADAMS accession numbers for each document are Included below.

August 6, 2002

August 20, 2002

August 20,2002

August 26, 2002

August 27, 2002

Letter from Mr. Stephen A. Byrne, SCE&G to NRC, submitting the
application for the renewal of the operating license for V.C. Summer
(Accession No. ML022280018).

Letter from NRC to Ms. Sara McMaster, Fairfield County Ubrary,
regarding the maintenance of reference material for the V.C. Summer
license renewal application (Accession No. ML022340250).

Letter from NRC to Mr. William Suddeth, Thomas Cooper Ubrary,
University of South Carolina, regarding the maintenance of reference
material for the V.C. Summer license renewal application
(Accession No. ML022340274).

Letter from NRC to Mr. Stephen A. Byrne, SCE&G, regarding the receipt
and availability of the license renewal application for V.C. Summer
(Accession No. ML022390066).

NRC press release announcing the availability of the license renewal
application for V.C. Summer (Accession No. ML022390116).
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September 3, 2002 Federal Register Notice of receipt of application for renewal of Facility
Operating License No. NPF-12 for an additional 20-year period
(67 FR 56316) (Accession No. ML022390066).

September 27, 2002 Letter from NRC to Mr. Stephen A. Byrne, SCE&G, forwarding
determination of acceptability and sufficiency for docketing, proposed
review schedule, and opportunity for a hearing regarding an application
from SCE&G for renewal of the operating license for V.C. Summer
(Accession No. ML022730054).

October 23, 2002 Letter from NRC to Mr. Stephen A. Byrne, SCE&G, forwarding notice of
intent to prepare an environmental impact statement and conduct scoping
process for license renewal for V.C. Summer
(Accession No. ML022960556).

October 23, 2002 Federal Register Notice of intent to prepare an environmental impact
statement and conduct scoping process for V.C. Summer
(Accession No. ML022960605).

November 27, 2002 NRC press release announcing public meetings on V.C. Summer license
renewal (Accession No. ML023310303).

November 27, 2002 Letter from NRC to Catawba Indian Nation inviting participation in
scoping process for V.C. Summer license renewal
(Accession No. ML023380747).

November 27, 2002 Letter from NRC to Cherokee Indian Nation inviting participation in
scoping process for V.C. Summer license renewal
(Accession No. ML023380701).

November 27, 2002 Letter from NRC to Eastern Band of the Cherokee Indian Nation inviting
participation in scoping process for V.C. Summer license renewal
(Accession No. ML023380734).

November 27, 2002 Letter from NRC to United Keetoowah Band of Cherokee Indian Nation
inviting participation in scoping process for V.C. Summer license renewal
(Accession No. ML023380754).
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December 11, 2002

December 11, 2002

December 23, 2002

January 9, 2003

January 14, 2003

January 17, 2003

January 27,2003

February 21, 2003

March 19, 2003

April 2,2003

Letter from Mr. John M. Spraft, Jr., to the NRC providing scoping
comments on the V.C. Summer license renewal
(Accession No. ML023540416).

Placement of presentation slides from December 11, 2002, scoping
meeting In the public domain (Accession No. ML023470019).

Letter from NRC to Mr. Stephen A. Byrne, SCE&G, forwarding revision of
schedule for the review of the V.C. Summer license renewal application
(Accession No. ML023580338).

Letter from Mr. Stephen A. Byrne, SCE&G, transmitting additional
information requested during site audit in support of V.C. Summer license
renewal (Accession No. ML030300730).

Summary of public scoping meetings to support review of V.C. Summer
license renewal application (Accession No. ML030140468).

Request for additional information regarding severe accident mitigation
alternatives for V.C. Summer (Accession No. ML030230467).

Note to File: Summary of teleconference between NRC and SCE&G in
support of the staffs review of the V.C. Summer license renewal
application (Accession No. ML030270182).

Letter from NRC to Mr. Stephen A. Byrne, SCE&G, regarding issuance of
the environmental scoping summary report associated with the staffs
review of the application for renewal of the operating license for
V.C. Summer (Accession No. ML030520531).

Letter from Mr. Stephen A. Byrne, SCE&G, providing a response to a
NRC request for additional information regarding severe accident
mitigation alternatives (Accession No. ML030920551).

Letter from SCE&G to NRC transmitting a copy of a modification to the
V.C. Summer NPDES permit (Accession No. ML030920169).
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April 16,2003

May 19,2003

June 13, 2003

June 26, 2003

Letter from NRC to U.S. Fish and Wildlife Service providing summary of
conversation regarding protected species within the area under
evaluation for the V.C. Summer plant license renewal
(Accession No. ML031060341).

Note to File: Summary of teleconference between NRC and SCE&G in
support of the staffs review of the V.C. Summer license renewal
application (Accession No. ML031390642).

Letter from NRC to South Carolina Department of Archives and History
regarding National Historic Preservation Act and the Section 106 Review
Process (Accession No. ML031710717).

Letter from NRC to U.S. Fish and Wildlife Service transmitting biological
assessment for V.C. Summer plant license renewal (Accession No.
ML031770358).
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Organizations Contacted

During the course of the staffs independent review of environmental impacts from operations
during the renewal term, the following Federal, State, regional, and local agencies were
contacted:

Catawba Indian Nation, Catawba, South Carolina

Central Carolina Economic Development Alliance, Columbia, South Carolina

Central Midlands Council of Govemments, Columbia, South Carolina

Cherokee Nation, Tahlequah, Oklahoma

Clemson University Agricultural Extension Service, Winnsboro, South Carolina

Eastem Band of the Cherokee, Cherokee, North Carolina

Fairfield School District, Winnsboro, South Carolina

Fairfield County Planning, Winnsboro, South Carolina

Fairfield County Finance Director, Winnsboro, South Carolina

Holmes Realty, Winnsboro, South Carolina

Institute for South Carolina Archaeology, Columbia, South Carolina

National Oceanic and Atmospheric Administration, Columbia, South Carolina

South Carolina Department of Archives and History, Columbia, South Carolina

South Carolina Department of Natural Resources, Land and Water, and Conservation Division

South Carolina Institute of Archaeology and Anthropology, Columbia, South Carolina

United Keetoowah Band of Cherokee, Tahlequah, Oklahoma

United States Department of Interior, Bureau of Indian Affairs, Nashville, Tennessee

United States Fish and Wildlife Service, Charleston, South Carolina

United States Forest Service, Francis Marion & Sumter National Forests, South Carolina

United Way of the Central Midlands, Columbia, Columbia, South Carolina

Town of Winnsboro, South Carolina
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V.C. Summer Compliance Status and Consultation Correspondence

The list of licenses, permits, consultation, and other approvals obtained from Federal, State,
regional, and local authorities for Virgil C. Summer Nuclear Station (V.C. Summer) are shown in
Table E-1. Following Table E-1 are reproductions of correspondence prepared and sent during
the evaluation process of the application for renewal of the operating licenses for V.C. Summer.
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Table E-1. Federal, State, and Local Ucenses, Permits, and Consultations and other Approvals for V.C. Summer

Expiration
Agency Authority Description Number Issue Date Date Remarks

NRC Atomic Energy Act, Operating NPF-12 8/611982 816/2022 Authorizes operation of V.C. Summer
10 CFR Part 50 license

FWS and NMFS Endangered Species Consultation NA Consultation Requires a Federal agency to consult
Act, Section 7 initiated with FWS regarding whether a
(16 U.S.C. 1538) proposed action will affect

endangered or threatened species.
Depredation and salvage permit.
Renewal annually.

FWS Migralory Bird Treaty Depredation MB040209-0 Annual Annual Removal and relocation of migratory
Act Permit. bird nests.
(16 U.S.C. 703-712) Salvage Permit M88379-0 Retrieve dead birds.

SCDHEC-Bureau of Clean Water Act, NPDES SC0030856 12/3/2002 4/30/2007 Discharges to Monticello Reservoir
Water Section 402 wastewater and Broad River

permit
SCDHEC-Bureau of Clean Air Act Air emissions CM-1000- 8/10/1999 7/31/2004 Establishes emissions limits from
Air Quality permit 0012 diesel emergency generators,

miscellaneous diesel engines, and
other miscellaneous units

SCDHEC-Dision Atomic Energy and Radioactive No. 517, 9/30/1999 9/30/2004 Authorizes storage of radioactive
of Radioactive Radiation Control Act Material Amendment material In three stream generators
Waste (S.C. Code of Laws, License 02 removed from service in 1994.
Management, Sections 13-7-40, et
Bureau of Land and seq.)
Waste Management

IC-
c
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Table E-1. (cont)
Explratlon

Agency Authority RequIrement Number Issue Date Date Remarks
SCDHEC-DMslon South Carolina RadioactIve 0183-3902 Annual Annual Authorizes shipment of radioactive
of Waste Radioactive Waste Waste waste to licensed
Management Transportation and Transport collecting/processing facilities within

Disposal Act (S.C. Permit state of South Carolina.
Code of Laws 13-7-
110 et seq.)

Tennessee Dept Tennessee Code License to Ship T-SCOOI-102 Annual Annual Authorizes shipment of radioactive
of Environment Annotated 68-202- Radioactive waste to licensed
and Conservation- 206 Material disposallprocessing facilities within
Division of state of Tennessee.
Radiological
Health

SCDAH National Historic Consultation NA Consultation The National Historic Preservation
Preservation Act, * Initiated Act requires Federal agencies to take
Section 106 (16 Into account the effect of any
U.S.C. 4701) . undertaking on any district, site,

building, structure, or object that is
Included in or eligible for Inclusion In
the National Register of Historic
Places.

I

CFR - Code of Federal Regulations
EPA - U.S. Environmental Protection Agency
SCDHEC - South Carolina Department of Health and Environmental Control
SCDAH - South Carolina Department of Archives and History
FWPCA - Federal Water Pollution Control Act (also known as the Clean Water Act)
FWS - U.S. Fish and Wildlfe Service
NMFS - National Marine Fisheries Service
NPDES - National Pollutant Discharge Elimination System
NA - Not applicable
IUS - Unitod Sttaes Cnde

CD

a
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Apri 16, 2003

M& SandyAbbot
Field Supervisor, Ecolgica Services
US Fish and Wide Service
176 Croghan Spur Road, Sulte 200
Charlestn, SC 29407 -

SUBJECT SUMMARY OF CONVSATION REGARDINO PROTECTED SPECES
WITHIN THE AREA UNDEa EVALUATION FOR THE V.C. SUMMERS PLAK
LICENSE RENEWAL

Dear M. Abbot

The U.S. Nudear Regulatory Commission (NC Is prepa"ing a Supplemental Environmental
Impac Statement (SEIS) for th propoed lkense- reneam i thre VrgI C Summer Nuclear.
Statio (V.C Summer) wh exie August202 To supp1 the SEIS preparation prDcess
and ensure cpa with Secton 7 oitUoEndangered SpedesAct NRC met with your
office on December 12.2002, to dscosth cudent d of spades and Intomatin on
protected, proposed, and candiate ipe c haba that may be wfthin th area d
t proposed'action per 50 CFR 402.12

The plant Is loced Fafild Cuty. South Caroa appriately 15 mies west o the--
county seat of W lrsbo sd2 miles northwed of Columbla, the state capital The Broad
Rivet fbws In a northwesd-tosoutheas direction appiroimately one milewesdof the site and
serves as the botndary between Fairfield Coy (o the east) and Newbeny County (to t
west). The sb covers approximately 2245 acre, an area that Indudes portions o.Mortelo
Reservoir. Beginig at the V.C Swnmer StatIr., lt South Caroi ecgkGas
Company (SCE&G) tnsm gen unin a soutl o wth f 
termitn vy near V.C Summer Sta00h, ow nea Akei South Car and twone
Columbla, South Caroina. The Sarte Cooper line un appto.4mately east an west to
substations new BWhewood and Newbterry, Soult Carolina especv*. In loW, for the
speci purpose df coinecting to to transmlsson system. apprw natoly 160 miles of
transmission lnes (120 miles o corridor) t occupy apprtba 2.000 acres c corridor
were constructed.

License renewal would Includeuse andcontinued maintenance df exdsting faciies and
transmission Ines for an additional 20 yeas of operadon The proposed action would not result
In new construction or disturbanc*.

SCE&U contacted your office y 16tt datedJantar 19. 200t, requesting iormation on
threatened endangered, and candidate spedeo.tatPotentay ccur In the vicnity of t plart
Your office esponded on March 15 2001 wffla ist t spodes. Duri. te course d ou
December12' discussion regarding threatened 4n endangerd (TE w spaes and other
species of Interest whin the area, t was noted that the pdmay spedes of interest Is the Bald
Eagle t b found near the plat I was also noted athe lslprMd on March 15 2001,
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:S.Abbot -:....:-2; ..-.-

IsstIl th.currnt 1st -t Is obrktent to use this hformation as we bIitiate and wrteout. .
BiogWalAssinent andprepare ourcense.renewal SEIS.

The NBC looks forward.to tulngo wor* Wth fthe.U.& FUsh and Widlife Service to ensure .
:hat the.-SWS nd SEctionS compliance acvWtles Adequately ate p ial effects o
blological resources. if you have any questns concemng i-s mater please contact regory
*Subr by phone ea130415-1 124 orby imall al GXSO .go..

Sinerelr. - :
:.JW -

Pao Tsln Kuo, Program Dir
Ucense-Renewal and egit alImcts Prgram
Dhlslon of RegWatoyinproverment Programs

.> - -.- Office ofNulear Reactr Reulation.; .:

Docket No.: 60395

cc: See nextpage
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.~ ~ ~ ~ ~~~~Jn 13 200

Dr. Rodger E Stro.p Director
Sauth Carolina Depatment of ArchIMe
andHsay.

'Archives and ftoyCne
8301 Parklane Road
Co1urnblk SO 2922

SUBJECT: V.. SUMMER NUCLEAR STATION UCENSE RENEWAL REVIEW AND
NATIONAL HISTR1C PRESERVATION ACT-, SECTION 10S REVIEW 
PROCESS

Dow Dr. tro. .

The U. S. Nudet Regul Commision (NRC) Is evaluating an appcation .ubit by
South Caroina Eeptuli and GasCompany (SCE&G) far terenewi of theopeating licnse far
the V. C. summer Nuear Station (V 0. Sunmaer, ocated In the southeastem oer of rural
Falld oDunty, S0UtI11Carrilina aproxfnatety. 28 Tles northest af Coumia Sut
Carolia. As part of liereview oheproposed iction'teN~lC.Staff Is prepa"5A siesecific
SupplemientaI Envltonmentat Impact staterreantS). t. 'G eticn6nm=n Im~~ac

-~~~~~ies iidv o Nu:PWkR

Statement for C43. The SEIS wi
Includ analyses of relevant environinental ssies hircudkigpotntl 1nPact on historic and'
=cltral resources from reublshmeat actt~s and for thaentdudepetod of oprto.The - -.

app1. ao opeatd : - -

appicationfor renewal was submitted bySCE&Mair Augusti, 20 .pursuah toNRC.
rum Nt htI~ OoAL dIe d ~EdSEgft bONA PalT 54(10 CFR PaRI4). SC'E&G

has Indicated thattdoes nct'pln n nymorsfurbismet activtythat wouldresult hi
add.ionallahdlaurbanceIn Me site area- -

-o )u refereceie AUenc officIAl( Viec Oar Nu Reactor Regulaion) haW
dmhe atna ther area of poten effe (WE) ar aleserenewal loI ter althe
PW 11t.NI sGte and1tmmedle envIronr chd n al
land dsturIn op thion oru, prected refubismn Il id wt 9hu
actioL. The APE may end beyond the Immed~at enirons itoeIsace hr o
lCesrb ewalland d dstu bing r xpos t urbisnar b actiities speciical
retupdd ttle ni renewd ci tenear pwer plant potentia have an effect on known or
-roSed h.stof1 ae~. Thil determination Is made oitespeive 61 owerhoa onro= d of the
l o irtand.steret.

On January 19, 2D01. SCE&G sougjht feedb~ack hrun the South Catiolkna Stat HIstolo,
Preeion Offic (SHPO) regadhrncen renewal M-. Simer, in It laer SCEp -
stated tht there atno pt walt 5rt operats nplstoeande ce

has Hd~~~~ed Sa .ds'ot' fZnwglp acllkiesa wu~

nojplaetOlmplemer mafrstutua modifications no:OMan to InIate new construct -and
no plans for additional ln Zsunese lspt of censerenewAt.On january 29.2001.
the Saudi Carofn SHPO responded to SCE&G.letter aid stated that icerse renewal far 

th cninuin cperation C, plat* sursti n y.al basefc nhsoi properfis

w~h s 9- Or tY hupieo fom.stofts se~v

The SHPOen ca yed Cey t I edarh th H pIlnomon ystm (G)
database fore mor1,a rate up-o-date source of I oataon

Draft NUREG-1437, Supplement 15 E-6 July 2003
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2

Dun ourinMw,oho NR ff me reseatve of your offce on
December1i2, 2002 to disoud fe polentia hipas lthe piiposeV. G Sumer gcense.
renewaL Endosed Is h NRCs alural resoums eview forths action. This revewreports

fe sLt f e literatn revew condutd y te.iaff and nonatknfom hstkm and
cuual rechrdsu which dUces I4nnatlfn lrMIe SlIPO GIS database (Encosu 1). The
sts hdicate tf ts udertadg ii have no eaontectn stolc .

We plantobswetheDraft SEISo e V. C.-Summerlcense e nwatnfor publc.
commet hJine 2003; 1 i retleit our Iteraccos date. If you have aq queswm orn ,

requIre adtoal rmton, pbeie axcoact Gregoiy S r, the NRC Envirnmental Prodct
Lanager orS t V. C. Summer Ne ewa projec, at 301415-1 24 or GXS nc.

8lncerey

Dockst No.::S-395

Encbsu~s 'As tated

ccWo/encL: See net

.Pao-Tedn rKo, Progam Direr
License Renewaland Envirnma kipacts
D. slon ot Reo y mprovmn Programs
Oiceof Nucle ReactorReoguafton

)

;. -,

Pp
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CULTURAL RESOURCES REPORT NARRATIVE

- U.& NUCLEAR REGULATORY COMMISSION(NRC)
OFFICE OF NUCLEAR REACTOR REGULATION

DIVISION OF REGULATORYIMPROVEMENT PROGRAMS

CULTURAL RESOURCES REPOR NARRATIVE.
VIRGIL C. SUMMER NUCLEAR STA;iON LICENSE RENEWAL

May, .3
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e

ill~~~~~~~l
a ~'ai

Uf::

C 

CD

en 
m



Appendix E

On December12.20.RCsafietwt Maraathews and Chad Leong at the South
Carlna SHPasoffceand KeWtDerdng andDlan'* Boyd at theSothCarolin a Intittef
Archaeology and Anthropology (SCAAK ArdhaeoftW~a skoe fie searches wore conducted at 
SCAAL The G1s-database and iles atihe SOuth Croline SHPO's office were searched for
cufturfesource InforMation hatmy pertibhtofthepoposed cdo A"hetme ci tIs vi

Dv~ attewsandW Lng aisd te Isueci iot n*tImpact oulturalresourcesouswed by

durn fth sit vis In the section cafle denfifcatlon of Historic Propeulles".

Four Naiv Anmeufcan TrIbes were sent letterson No4vember7, 2002. provkdig them an
opporturity to havi kinpu regarding cultural res ourc Issues In the vkciit of V. C. Summper and
invit them to participae h the Niatfonal EHrnntal Poftc Act (NEPA) soping process
The Tribes were the Catawba ndlan Nation, Eastern'Band of the Cherokee. Cherokee Nation.
(Western Cherokee In Olahom a nd the Uted Keetowiahi.Band of Cherokee (Attachment 4
contaisan examleoithis leter

The NRCpublickiwovemeriprocess Ipcoductedln cordasmwith NEPA prtxclps; i
general the NtC actively pursues stakholder engagemen in excessof teminmm

reqfrenetS~Th Comisio ha dterine tat heNRCwE reareanenvironmental
Impact staement (EIS as that isaissed I Sec.tlonioa ci NEP (42 US~4332) t assess

wheherth liene rneal cton oud a tcanlyaffcthe uaityofthe human
~ 1.envlrcnertt. TheNR~stalf will prepare er~ElS ar4'bw the case c~cesjs~ renewal, I Is a site

speifc sppenint(S~S)to heNRCGeerI ~forLiena Rne~oiNuclear Power:
Plats(GlS) NRE-137,orth rne~afci rectr peatig cese(01.). NUREG,-

1437 consklered almrdst 100 envIronmental 1ts acioss.a ~ze power plants odetermhrie
whether Issue bould bi resbivd geeial.ThepcInta niattoc~ultus resources cannot

~~~~~geeial. . O nt& -

lie resole g11feeicallY and. thereors, must be addressed, OmAstesef basis In each
SeIS.

On October24, 2002 tNRO publshed a Nqtic of Intent In the PedeWa Rgsterto notiy the
pubic of the saWs kntt to prepare p le-speclfstaipplernerdtoi theG13 to assess Uie
environmental Impacts of the proposed action'(enewd ofthe OL for the V. C. $ummr platand D _ cond 202scoplrg The NRC invted tho applc - State. and local government

w id o nd Daiuod cam "isP a d

* agendesTibe local owrgaat and idivals to participate in the sebfgprocess by
provn hoGal cnd Ineat atS theSchec dpubi meatins nder suboritingwutten
sDgest s and cMmeonts to thue NCno lei than January 8. 200O Tfw pubia sopng
meetings were hold on December 1'.2002 at the Fellowship Hall at the Whitehall AM

* Cutc InJendnaile, out Caolia 1 to aford the pubic yet another opportunty to provide
comments.

The draft Supplemental e ironmental p Statemnt (SEIS) regardi en newal at
- . . Summe is scheduled to be Issued I July 20o The NRC: staff pls to conduct two
pubnc meefins on pAu25r 2003. to present an oV'ew ol the draft V. C. Summer ste-,
specic supplement. the Ga andto aoEspub m ment on heoce rt The public
cmentpelod nd on September15, 203 The Fina 52E1w be Issued In February
2004.

I Draft NUREG-1437, Supplement 15 E-10 July 2003
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.3.

Information regardn Ecense renewa and documents as ed wth Ecense renewal at V. C.
Summer can be viewed at the NRCs websltejrwyjmgy. -w,. 

IDENF ICAnON OF HISTORIC PROPERTIES

Histor ad ach~eooglcal steile erhes were conduc at tf South Caro sMaster Fle
ihe South Carn Depatrment o lArchi and story and te lute A:haology and
Anthropoogy at ie University of Siuth Carolina to dntlfycUfturAI TesourcOs that might be.
present at .C Summer. M addition, cord searches wpr conducted for. nearby locato

* gain perspective on the ypes of historicsourcs Ithat maybe prsent in the previously
undeveloped nd unsurveyed portions of V. C. Summer.

.The F nB m Satement (FES) (AEC 1973) forthe uon V. C. Summer
:sted mree historic stes in the vicinity of the tatiorL that Mg te.was determined ha none
of the stes were endangered by the construction and operation of the proposed
V. C..Summer plant Four archaeological.sites were dicovered within or near the site

-boundary and Dr. Robert L Stephenson,Sate Atchaololst, r d at the area be
sureyed and tat two of e known stes be excavated (AEC 1973).

In 1972 SCE&G supported an archaeological survey tat was conducted by a team frm the
. merslty d South CrolDnalInstitute d Ahaeology and Anthropology (ue 1979). The

-'archaelogikal surey was ond fdIssss t nature .ad dbution d the sItes pr t
and to assess he effect d e P r r PoJect n historic and archaeological -
*resources. The Parr Hydroelectic Project hIuded raising the level'of the Parr Reservoir by
evatg tfe Parr Resenroir Damconstuct ofaserles d dams on Frees Creek to create
the upper reservoir for ew pumpesoge futy and supply cooling waterfor V. C.
Summer and constuctin of the Fairleld Pumped Storage Facility and V. C Summer.

The nte dArchaeology and Anthpology teami kdenttfed 27 addtiional tes and
excavated two others. Four ofth five sites were nundated by iaterwhen ontcelo Reservolr
was ied hI 1078 and are now inacces lbe emani stes e along lhe banks df

.Moticelo and ParrReservos. Periods repesnted iudtEarlyArctap.-dcle
Archaic, Wood sissippi and Ea soc (SCG 2002).

Since he pctionof te 1973 FES. 4t sies havebi nadded Ithe National Register of
HistoricPlacforF ield Couty. Ten,d 0ese sites fil wthiIn a6-mile radus 
. C. Summer. Twenty-ight stes have been added to the National Registerfor Newberry

County. Fourd o1hese sites fall wn ast~nf radius d V. C. Summer. "No sites Usted en the
National Register of Historic Places fall within a 1.mfle radius of V. C. Summer.

Two other historic stesexist win a 6-e radius of V. C.Sunmerhat are not isted on the
Natonal Regter f HIstodic Placs but re ptectedby$ CE&G. OneIs te Mayo family
cemetery, which Is i waooded rea apprwdmately 2.5 mles south of V. C Sum r en land
thatis owned by S G. but is not within the e6ccizslbw ara boundary of the V.C. Summer.
dte. This small family plot contains headstones dcltirig back to 1895. The other historc Ite.
appromately 1..miles southwest d V. C. Summer. Is abe monument erected In 1943 by
the Daughters of Ihe American Revolution markng te grave of General John Pearon -a
Fairfield County rative who served with distinction in te Revohionary Wa. This mnment Is

July 203 E-1 1 Draft NUREG-1437, Supplement 15
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.

s - . : - '
. . .

S8FA.47 -2qoartze fikes (5 were - ivluaed Wihnl mie Of
. -cofected). The'site has been C' C. Summer

dlstwbed by a load but and no
. .Irdat arohaedt' dlodg ' ' - . - '.t':L.

38-FAt61 . U arUt flaes were collected. Not Eutd Undewaer- Lke
.h .sh e currently underwater . . Mortcello ;

38F53 5 .60 qtiarzlakes.and2 projecile Not tid :ndenrWer- Lke
points were seen; The projectile Mot .,el .o
polnti were collected. This'ite: i..
currentlyunklerwater.

38-FA-S6 Davis Plantation -,two aoy house Nominated or South f Monticello.
built ibout 1840450 lhe National .o02t5 - outside

. . . .-: .'; terot -. 1 imileaiusof
Historic Places , V. C.,Summer

. . e . . : . 3kl 97l .. ,e 
-. * .74000775 __._ _._.

38-FA-125 iord proecle ponts f ' Notvaluated - Underwater. Lake
. . 510mkpolnt ' ''. ' .aaia '~n . nticf
~~~~pon, , inely shaped a1intblade.,,, ;
. Thlis dlte Is cunrr under'water. . - --

38-FA-298 2 Steatite bowd f-gent. Not EuSd 'Boat Ramp north
Artifacts were collected. ' Site orm - end dtake'
Suggests I associated wlt an Monticello -outside
rcaleooical dsie It Would be 1 mle radius of

._'_'_'_-. underwater. :__ _ -. C. Summer

I .

.. w

Cj . ,

On archaeological ie /S8-FA i47)s located withn adle rdus d .V. C Summer. This
alto hasiotbeen evaluated forlnduslon onIh NationalRgister of Histoic Places. At the
tie of racoarn, ft site consisted.of 12qIe 1kes (5 ecolected). Uponvew

.the ' i i alRegister 6iterlkforEvauions ite 38-FA-47, b q&b fely to be oligible br t
National R .star.

Several af heairhaeological dteds were tlboded by the h d r Montiello Li. The
mjorty these stes have not been evaluated for incluson on the *lWnd Register of istoric

Places. Tse sites are not kel t be eOgbe for Inclusion wheh'ns ng the criteria for
evaluatioL.

The ViM ee Rock Shelter (38-FA41) was evaluated an nominated to het ational Pegister
.b-t974, h site was iecorded, excavated and evaluated. Ps are documntedh the 19
'rcaeootal swrveytht was conducd by i team from lfiethlv y of Caoina.

h hte df Aha dogyend eu ' 1978): ,~Meldn Rock Shelter is
curently underwater nd Is located outside of the Vnle rau d V. C. Summer.

July 2003 E-13 Draft NUREG-1 437, Supplement 15
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Pe Davis Plaration (38-FA-58 was evaluated and nominated to t National Reisr in
1971. The bsts atstoyhouse builtinapp dmaely 184 and I ted south dte
town d Monticeo on SC 21. he Davis Pbnon is located outsIde the 1-ms d ofV. 
Sunmer. The Davis Plantaon Is rot ocaP on ths shreDne of Monticelo Lake.

Several a o kal site were i d ungthe atura res r evew due to her-
proxdmilyto the shoreline dl Monticello Lake and fe potntal concern of impacts assciadd
with eroskon Durngthe envirnmental s u cndcted for te NEPA review In Deeber
2002. the NRC team of evroruental specialsts toured V. C. Summer and the suffodng
area Theteam walked poro the Montce Lake orlin EirOnmental impacts 0at:
cotld be associated with emsin were not observed The team Included specialists In

sao , aquade and testl bo , and hyd . The tear visted several fctons
o known arological sies In the area. No atl matera were obsered at andf the:
iocations'"-'''''. 

SCE&G has established a lard use and shorellne'managemnet plan (SCE& 2002). The
purpose d this plan Is to help maintain and conserve the area's natural and man-made
resources as well as assist hI prviding a balance between recreationa use, development
environmetapresrv and comtr.b his management plan addreses environmental
policies includn the excukio area and publIc access for MM boatIng hunt and other.
shorelne activities. Erosloncoine r as r ed as ar.restriotlon t removal

,, - - . , . - ,

FINDINGS

In Oclober 1972, upon revewig the cultural resoures Dmrature ssodated with the
construction O.V. C Sumnet, the Soulh Carolna SHPO (Atthment ) determined that no
adverse effects to historic poperteswould result fm SCE Prect M1894.

MaJor refbishment d V. C. Sner Is not anticipated forcoanued operation duing the
lcense renewal perbd; therefor, theroe na epectation that land In the undeveloped poutions
of the sie wiD be disturbed for operations during the renewal period. Operation d Y. C
Summer. as planned under the appikaton for license renewal, would proted undlsored
historic or archaeological resoums on the sit b th udvlped natura landscape
and vegetation would remain undshbd and acess to the site would remain restted.

In Januay 200t, SCE&O wrote tho South Carolna SHPO (Atachment), requestg their
comments on the V. C Summer license renewal process. In Its etter, SCE& suggested that
the continued operation d V. C. Summer will have no effect on historlo properties (SCE&G
2001). In a response date4lanuary 29,2001, the Soutl Carolina SHPOAtachmen 2) stat
that license renewal for the continuing operation of plants such as this one tIca has no
effect on histori propeses (SHPO 2001).

Operatig procedures di SCE&O consider actions uporl the Inadvertent IScOeswy histori
and arqaeobgk remains at V.. Summer. Bsed on the cultural resources analysis, the
representation by SCE&B tat It dos not plan to undertake major refutbishment activbtles
related to the renewal d V. C. Summer, and the epectation that operations wlg continue wth

Draft NUREG-1437, Supplement 15 E-14 July 2003
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ft bouds of pvily anayzed condftion, as evated t the FES WC 1973) and
subsequent envirownentl assessmerts, the NRC staff concludes tat were wm be no effect on
hlstorc pperties within e APE and no additonal mtgation Is wfarnted.

July 2003 E-15 Draft NUREG-1437, Supplement 15



Appendix E

-~ ~ ~~~ -, C,. . -u'u . : ,i'.g 
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renewala V er. Incdes Map of, V C.Summer and surundin
onvironment.

2 Letter - Januzy29,2001 South Carolia 3SHPOresponded to SCE&G leter - agreed.
that licese renewal for the ccining operation of plants sih. as this one typaly has
no effect on histod properties.

3. .- Letter October 20,1972 SHP wrote letter to lederal Power CCmmlsslon reg
the-SCE& constructlonProject 1894- determined that no adverse ffects to histoic
properties would result 'om t pro'ec'

4. Letter November 27,2002 the NRC wroteetters to theoar Tnbe - ex ple of the
tetter that was. sentto the Catawba Indian Nation.

Draft NUREG-1437, Supplement 15 E-16 July 2003
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CERTIFICATION OF RESULTS

I certify that I conducted the kwestigation reported here tat my observations and methods are
fully docunented, and that thMs report Is complete and accurate to the best of my lowledge.

Tara O. Eschbacl -
Reporter, Sgnature
Pacific Northwest Nationai
Laboratory on behalf of the
U.S. Nuclear Regulatory Commission

Date

-Darby C. Staw. Ph.D.. RPA
Reviewer C
Pacifid Northwest National
L Laboratory on behalf of the
U.S. Nudear Regulatory Commission

oncence (Signature) Date
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASINGTON, .C.205554O1..

June.26, 2003
.,V* -, PI

I

Ms. Sandy Abbot
U.S. Fish and Wildlife Service
Ecological ServIces Office
.176 Crogham Spur Road
Sulte 200

trlaenn i~ OOQf7

I

.

SUBJECT: BIOLOGICAL ASSESSMENT FOR.LCENSE RENEWAL AT V. C. SUMMER
NUCLEAR STATION AND REQUEST FOR INFORMAL CONSULTATION
I. A~ .IU .M. . .

Dear Ms; Abbot

The U.S. Nuclear Regulatory Comnmission (NRC) staff has prepared the enclosed Siological
Assessment to evaluate whether t proposed renewlof the .V.C. Summer Nuclear Staton -
(V.C. Summer) operafing license for a period of an additional 20 years would harve adverse
effects on ted species. This 'ological Assessment covers the-site, which is appradmately
909 hectares '(2245 acres) and hIcludes porlions of Monticello Reservoir es well as the
193km- (120-ml-) long transmission ine corridor. ,

The NRC has Identified eleven specles Ested as threatened or endangered underthe Federal
Endangered Spedies Ac and one Cardidate specles with the potential to be-affected by this
action. The prry spedes of concern Is the bald eagle, which has been found win an -km
(5-mi) radius of V.C. Sumrnmer. The staff has determined h the:proposed.acton Is not amajor
construction activity and that k may affect, but Is not likely to adversely affect, the bald eagle.
No designated crWcal habitat forany Ested speces Is locaed near the project area. We are
placing his Biological Assessment In our project fies and.are requesting your concurrence with
our determination.'

In reaching Its coiclusion, the NRC staff reied on the Information avallable through local, State,
and Federal agencies, on research performed by the NRC staff and cbntctors, and a current
listing of speces proided by the South Carolina field Office of the Fish AndWldlife Service.

. q. . . . ....

July 2003 E-1 9 Draft NUREG-1 437, Supplement 15
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S. Abbot -2-.

If you have any questions regarding this Biological Assessment or the staffs request, please
contact the cense renewal project manager, Gregory Suber, by telephone at (301) 415-1124 or
by -mal at GXS¢ ncgov.

Sincerely, Ad :

P sin , Deco
o Ren and Enionmental Impacts

slon of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket No.: 50-395.

Enclosure: As stated

cc Yden : See next page

Draft NUREG-1437, Supplement 15 E-20 July 2003
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Biological As s .
ssesmen

Virgil C. Sumer Nuclear
Station

Liconse Renewal Review

Jenkinsville, South Carolina

3une 2003

U.S. Nuclear Regulatory
C y asnion

Rockville, Maryland
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-loloska Asmit of the Effects of hthsV.C Summer Power Plant Ucense
Renwal on Thted or Endangerd Specles

This Biologial Assessment evalna ehbpo impacs of tlicese r a of the rg
C Summie Nilear Station .C Suim)nFedraylsted ated or endangered
specie. TheX will be no major co onrfirbislmen;or re pl activities -
associa witl this aion. U . Nulear Rilatoiy Coinssion (NRC has
that license renewal V.C Summer will have no effect onthe 'ood stor, red-cockaded
woodpecker, shoilniso sbffgwn, Carolina h^eclsplitte, pool spdz Geoia aster, smooth''
coneflowe, rouhleavd loossr, Cy' dopwort, hrerl or rict Xum h
licensernea may aecbt is notlkl to adeeyaffect, th bald eagle.

.~ ~ ~ ~~~~~~~~~~~~ad-ge -

The NRC licens oprion f domestic nuclear power plants in acxordanc with the
Atomic EneW Act of 1954, as amended, ad NRC impmentinregula South Ca a
Electric A Gas Company (SCE&G) operates V.C Summer Unit 1vursuant to NRC Operating
1lcensaNumberNPF12, wicb expres August6, 2022.

'SCE&G ha Prepared an'devironental report inconjunction with its aplication to NRC to:
renew the V.C° Summer operating license, as provided by the folowing NRC regulations:

Title 10, Ener, Cod of Federal Regulations (CFR), Part 54, Rquirt for Renewal
of Operating i =ses for Nuclear Power Plants, Section 54.23, Contet of Appicaton-
Environmental Informatio (1 OCFR 54.23) ai

* Tile 10 Enegyi CM at 51, Envioment ftion Requireet for Domestic
licensing and Related RegulatmyFnctions. Sect51.3 Potosrco
Environmental Reports Subsection 5153(e), OpdtMng Ltce Renewal Stage [10 CFR
51J3(c).

Th renewed operating license would allow 20 additional years f plant operation beyond the
cu~zent V.C Summer licensed operating period of 40 years.

No major ibi r reacement of im rt systems, scuresx orcomponents are
expected dring the V.C Summer license renewal period. I1 addition, no consftuctioa
actvie aepected tobe associated with tbi V.C' Su=erlicee renewaL

V.C Summer is'located in Fairfield Couty, South Caoli ppimately4 n (15 mi)
west of the county seatof Wimnsboro and 42 km (26 mi) norwest of Columbia, t State
capital (Figare 1). V.C Summer is ajointprojet between SGE& operato and two-thids
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own=, and th'South Carolina Public Service Atoity (Santee Cope), owner of the

remaining oe iIy poplatdlrgely aea, th frests and
sman firms comprisighe domnant land use. The broad River i1owS in a porhwesto-
southea direction rxiaely im (1 M) west of the site and ervsas the bocuba '
between Fairfield County (to the eaist) mdNewbeny Conty (to the west).

The V.C. Sumimer sitecovers i xiay n ha (2 ac ai area thClbd rtions.
of Mo odleivol ad the Faifield Pumped Strge Fciit (FPP. Aprxnae
*348 ha (8 ecovered b e wa of Monficelo Rsv. Asinific p of
the j~roperty (app lSQmately 150 ha [370 acl ists of 'i tmd mainten e fciies,
ladown.aras, paring ltrodadmoved . Some ha(125 ac)&ededicated to

siolin riwgs-way. Howeivenncd of he 6V.C. Sum property consists of
forsted areas (aproximately3 a te trihabitau at V.C.

'Summer ae pin fre deciduous r a ixd p dwoodforest (SCANA 2000)..
The pine- foreSts V..C. S I cdl ine and nial1y vegetated pines. Most of
the deciduous frest at t te ae can su nig lpe .

Forested areas vibin the V.C. Smer A are eNA Services' Forestry
Operatonsgroup, butimber isotroutinely a a eeo provides m lmited
feshwsat marsh ihbitati shalsowb at i lands, andinanareacast
o the FPSF larae that was used i the 1970s for te disposal of drdge El. i
marshes ind adjacent thalfows are sd by a g d including mallard. Wack
duc and teal. i o s nd i int also provId teting areas for
wintringwatefowl and provide 1arroud habitat fornon-ingratnry Candagee.

TerIesin! widl species found n thde foinsted portdons of the V.C. S p r
those typicaly found in the Piedmont forests of South CaroiN ame rac y
found In the pine s and mie pie-rd:w of e P diont hiclude toads (eg.;
Fowers's toad), lthards (e.g., Carolina unolk, fpce li i s, snke (e.g., biacki
racer, rat n ,ineck inake).sogbirds ( c iblejay towhee, Various e),
bis of pry (e. led haw ch red hawkc, ad ie f ies
(e g. gray uel eastern cottonta raccoon, whtie d deer).

In totaL for the specific pupose of connetg V.C. SumMer to e t
SCES& and Santee Cooper constructed p i e 7 kni (160 nm) ftransmission lines
(193 km t20 mil f cordor) that u poximateb 809 ha (2000 ac) of cridor. These
tasmission lines cross the countes of Fifed N bery, Sahida, A iRivhland, and'.
Edgefield (ir 2. The reas ae mosly , i lowpulation d s. longer
lines cross nu s state and U.S. hihays, Ie 26 Itersta .
SCE&O and Santee Cooper plan mainin these a n lines,'whlch are integra to the

'rg transmissisystm ldefntely. ese a ssionlines arexpec oma
permanent pat f the regional tansmiion a V.CS r is
decommismln .'.--- 

- . -. . ;.,2
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Figure 1. Location of V.C. Summer 80-fm, (50-m) Region
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Most Of t tais coridoard situated wihn te Pledmont PhYsiogahic Region, but'
t sout nost pordons of th Sn ins eSumevny Tcmce No. 2 and
S _ r-Pieindco'dori are siuadwthi t S il Pysiogrphic Region. Most of
the areas crossed by th tasmission corridors a ftland' agri a lands pasture
or row crops). Forest habitats along tanmissin corridor cnis t primaly of pine forest
pinhardwod fbrest, and botozalan hardwood foresL anism!sion corridors that run west
from V.C Sumer cross morm agrutral lands (mstyIat ) than crors that run to
the east Conveslycoridorthai rmfot astcrossmo f tdnsand redntia1
areas (lO s~ubb of Columba) than cridos that mi o the WestL

No areas designated by the U.S. .Fish and rldlif Service (USFWSY as cdic habtat for
endangered spece aist at th :V.C Summer site o or adjacent to associated tranission
l& Ih addition, fte nsmission corridors do na:crOss any State or Federl parka. wildl i
refs, wi an 

ThM transmission corrdos aitaid by mowing, by trimming of undesirable vegetation
from the sides Df orridors, and by use o' approved herbcide Under normal 
circumstanc, the mowi an de scedle follow a lo-year cycl. Trees a
si*d&imrzm d every 10 yar by heicopters carrying hydmulicaly opratd saw. Aerial

parhs of r o odos arconducted four times A yearby SCE&O and twic aytar
by Sant CoaL Dead a iea trees at d edges of coridors aroemoved if appe
that ty d and s the es O spport sw*-ture

Periodic mowing in . upla is of ta s coridrs create suy open
conditis favorable for plasndani n iiy found ie-mi r ecosystemas.,
such as ucs lrslnsandlog i-wwasscommunitie Prirancutand
seasonalwetlands-lon tnsmissi ncri orshldpitendtlfrharbng anumber of othe
plant speacrnllistd bbe fUFWS and South C na Deat of Nahal
Resources (SCDNR). incuding the roghleaved looiestr. awl Canbys dropwort. Wetands
also phovidhbi forvealisted anil cies nd s mi Sp (eg, t wood sto
are found onlyinweands y anmal species however.ighlymobioand uii
mon than one hab type. transmission corrd prov a open canopy andofferan
abnac of hedceous ground cover. Therefore, they can be natural avenues for movement
and frgg by soanimal

Aquaticandparian cmmunities th vin ofV.C Summein ucedbyth
-ydloy and wter quality of te Broad River and movementof water between the Broad
RiverJPaw Reservoir and Montelo Reservokn Th. Broad River'oiginates on the eastern
dope oatho Blue Ridge Mutains near 1L ii North C li and flows 354 km
220 m is eainto SoubCarola b joinig tho Saluda River at Co b South
Carolin tD forti the Cdngaree River. To ogaree kiveris the Vateree River
approximatly 80 km:(50 mi) s ast of baSC to become th Sante River. Te
Santee River flowisoueast 230 (143 m) to empty Int the Atlantic Ocean. In South
Carolia, the Broad River basin ecompasses an approxi y 7242-km?(450miz)

S
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wteshed drained by 7594 km (4719 ml) of seams (SCDE 1998). j -or tibutwis
lukd tb Pacolet Tyger, dEnoree rivers aowhich et troad Riv ftm t.h
west ThEadiverst -in s beu Caroina is eney *dthln the Piedmont eo w
Is han raofgentlywRoling to hily teranwit zla iybr6ad steam valleys; elvatins'
rang from uS to 30 Im (6 to 1000 ft) abbve n saea l (SCDHEC 1998). Forn of
Its Ingfth n l ugh il andfor.stedlnd.
'nduding the S Naonl Foes which boundsthe v rsome 48}km (30 above. vc
PairReservoir. . above

Par Reservoir was ceaed in 1914 by Amin te Broad River at Parr Shoals,
qFoxbnately 42 km (26 n) upstam of ie anflue of t Broad and Saludarivers for
PaTr Hydro, i ama! (15 megawat) nmaof-the-iver h ic ait. Po 1977, the
'smervoi srface aa was 749 ha (185Dac)(SCE&G 1978). In 1977, zt level of Parr
tsarvolrwas aisedby3m (9t), which Ir~czeaseditsuwrface ato app a 1781 ha.
(4400 ac). This modification wis necsary to upof the dovel t of FPSF, which was
bulk on llies Creek. asmall.ibutary of Bioad River. aResevoir 

was cre as the pper seroir fOr FPSF and be olg atsou for V.C
Summer. PanResrvir. which bad historicaly been te source of water for Parr Hydro..
assume a al funio pvidingabeadwstxrpool forParrydro and t taflwatepool for

PSF. .e dai y cyclef operan the FPSF tasfer up o 35.,771,181 m? (29,000 C'-
ft)perd iofwa f oParResmv toMonticedloes nd bac (NRC 1l1).
Opersdaons Viry, deparding on the season knd systemueeds. In summer,FPSF generilly:
pumps- atr Pahr servoir to Motclo1eerieeen the hours of 11 pm and 8 S 
amndeeratespowe (by reasi u ) bte teou amand 11 pm. In
witr, FPS getally pips water fm Parr Resvoir t6Monticelo Resevoir betwee 1I.
pm and 6 al u4 wbn the bows of 6i amaitd 1 pm.. The leve of geatdo

aries from one utrip to tiraimu oupt oif elgbt depigx demand.
-Mnnniututy ote Z neesr n l as Pupg'oly onatiaiu

cpalty FPF s nrmalyopeated seven days awe& -

As aesult of FPSFa s, ParRevoirls subject to dalylcha In waterlvel of
as much as 3 m(10) (NRC 1981).butt te 1y averageisa pr bmtely I m(4 ft) aies
& Moore 198). T-ese waer level fluctation a expose -d en Weinuidateup to 1032 ha
(2550 ac) of Parr Reservoir wit each cyle of pumpbakand (reae Of waer).
The m m t of water pumped fmm and ttrned to Par Reservor "daily press as much as
88perc tofItstotalvomeNRC 1981).

V.C Sumr fi on ft sth SbosCf Jont-ie R=Voir (igue 3), which serves as ts
coolingwater soce andheat in ldontcelo Resvoirwas foredby da i rees
Qeck, a sall t ibutaryoftheBroadRierthatflowedIntoParReservoiramt L9km (12

.) utam of he Parr Shoaldam. As pviomslydisdussed MonticeloReservoirwas-
deged to e be th as a ooling pond for V S mer andt p o for the FPSFw,

. . . . . . . .~~~
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Figure 3 Locatbn of V.C. Summer 1-Ikn (8-mi) Region
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with an enlarged Pr Rservoir serving as the lower pool. Water flow frm the FRees Creek
waershed intothe newly eatRd Moce rvoirwas eible,and FPSFs pumps were
used bitally to fil the wih water firm Parr Oi RC 1981). Monticello
Reservoirg small watershed drains ansiea of only 4452 ha.(11,000 ac), including the reservoir
and its lddisserin this section).-

Monticello Resrvoir is a 10 km (6 mi) long with a surfce area of 2630 ha
(6500 ac Theavage depth s8 m(59 A)ad th t*h S = y38 m
(126 f) (SCDHEC 1998). F operations can Sm se waterlevl Monficello Resroi.to
fluctuate as much as IA m(4.5 At) daily. D.aly waterlevel changes iazdepending on sst
-needs; his caretly rted as one of heleast trpi ri in South Carolina. and is
charactalied. by IOl nutrient (total phs rs and tot ntrogen) concenrations..

In prrmg forrenewal of its opetnglcenc,. Simerassessedawidevaiety of
potential Impacts inuding those to ecological resources, in an environental reportthat was

bmitted to SeNRC on Angus? 6, 2002, as part of'a Ueseneiew Applicati The
* Thin dwd&~ ddng dSpe~iei.dSw (SCE&O w k2upresents the results of field
surveys of the V.C. Summere and cssociadt ors conducted in late spring
(My) and summer (Junefly, ad Agt) 2002 to update information in te SCE&O
.evironmental port (SCE& 20b) on ecological resources, emphaszing tatened and
endangered species. Information Obtained during fhe su ys was used*y the NRC in Its -
assesmei of the ji tial impact of the V.C Su operationover elcnse renewal term
on threatened endangered s s Biological Assessmentdescribsthe se reas,
presents alist of p ntially oc ing peci, ess techI-ques, and discusses the
results of the srveys

TheNRC has fid 11 spcies able 1) lis as e orendangered under the Fede
danged Specis At and oneCadite species with the potential to be affected by this 

action Informati eceived from FWS during a meetig of NRC and USFWS staff
held at the WS aresto fldOffice in South Carolina oh Pecember 2002. The list
was again confirmed ina lttefm NRC to USFWS Apei16,2003. NRC 2002). lbe Sou th
Carolina counties included in theiNRC sss t are Fairfield, Newby, Saluda, Ae n
Richnd and .E.,efi.ld.

Additionally, SCEhG cdcted field nves ab ey th presence or sence of these species
-(SCE&O 20a)Bfoin going Into the field, prqect biologists conducted a lisrture review to
identify species known to occur in the Counties ossed by .V.C Smmr tnsmisson lines.
Pvios rescch for the V.C. Su m ironmetalrtport had showntha y one listed.
species the bald egle. was known to occur on the VC; Summer as and there were no records
of e d d endangred species occuring along the V.C. S trasmision corridors.
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Table 1. Federa Endanger rdThreated, and Candiato Specs hai pol occur hi the
-vocntytV.C. Sumrtet :.bjjcrsstrsmisbilne .

Sclentiflo Nm C Na -' Feder6il Detenninatlon

Irvtebrae :-

Acomsarbwhosuw
Rirlds 

Catrlna heelspllutr.. .i .

. . . . - .

Otrios srgeon

E-S 
. No Effect

No Effect

* Halkfeet . bald eagle 
I~Weux r~ wo

-Myceted amotdana woodstork E
Pb id s b oi affsred -co ckad edE

woodpecker

AmphlanthuLlzi -pool sprte- T
Astegoirgnw Georgaaste C

'dzlacea .bevita smoothoonefloweri E

Qxpolla canb)E Cariby's dr wwt 

Ptfinhm ni7osm harperella -.-
Ttms r0iu' relic tnum - E

INot lkelyto adversely:
ailed

r .

No Effect. .
i No Effect

' No EU ect
N Effect
No Effect

- No Effect
- . No Effect

' No Effect

No Effect

-E.i Endangered; 7oThreatene& 0 ziCandate foikr:Hs*IG
ource: USFWS 2002

Th fdely Lsted species.known to occur in the counties crossed by V.C Sumer-associated
Uasmission canid ae shown*i Tablo l' Altbougb this sp list was based pia on
informion btained fi the USMWS. am berof other sources and ithole were
consulted includlngMWanuaofti VaszularFlora of t etCala (Adford taL l973),
Endmrgera niv=4 and rR-. VaScuar Flora of tirSa R'Awr Site (Knox and Shaft
1990. AN fwand Repties of e Carolias ad Vlrgkda (Matof et aL M98 Guide to the
Reptiz WAmph of e SavcaRIwrSlt(Gtibbonand Sni l A 9) XSouth
Carolia BirdZif (Spunt ad Cambedain 1970), Od Mwymb of te S.& h River Sie
(Cothu et al. 1991).

9
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he nde oped porns of the V.C Summer sitewereSUryed o foot e nsission
cortdors, becamse of ffiaze were surveyed bynentting eforts In areas oferminge
Sgreatest potetial for harboring listed pecies. as ierest ditiied i U..
Geologic Smvq (USOS) 7.5 minu tpographic maps, co'ty silas, and sI photogrps

pro o dcting grodlnd suvy.This initial dleAo suveWalwed bio~zlogIst i~dly.-.oo 6,d v Y .:I .d op w-5-Uy 'Y
cdimnati from conid on cropland, pstures, mndpther areas of poor-quality habital foristed
species. Following.this phasef the survey, biologists drove to ae Potential .. d
ccd surveys n foot. Tesurvey otkhe V S ite s iducten late:
May 2002. Surveys of the coidos w oicted overthe - ui 2002 iod (SCE&G
-200 - -

Surv tehniues are desc in detai in the 27hrearenaednd dangeredpeesFictd.
SUnwy (SCEO 20 a he y uso b' bis ammals, s and amphibians
we designed to pde ienformation on the occurrence and pdl for ocu e ld
species at V.C. Summer and along the tranmission corridors. Biosts 6onducted the survey.
af he VC Sdumersite by syteawcwalor whin all lhabitats, such thateach babitat
tpew searched. Sroeysn along coridors we focused
-an areas Identified.hrobgh the examination of aeridphot imd. piMu aps as

g pOt labita for lsted anfimal specis Dring each y l e es re
identified tronghactual observations, as wel as ft= tacksqazt ,d birdcals:

Noes egrding eies observed. s l a rtie data adg h a wea
condtions, time of day, ec, were S idot app r ot colecting
activities wer6onducte except Where sg or s
band und teleased after Identification. Beause many imal species sre mobileand secreive,
te absence Of s duin a us not e cc ie nc are spci
doeSnotIe thra i question. Therefore, thepowtei forseof V.C.Sm d
tanssion rcoridors by listed ildlfe species was &sl eiailmaied. based on ft qtity of .
habitats oberve d.

Me V.C Sunmer site contains substantiacreage of intact ftestlnd (exclusive ofpnted
ines), and an attempt was m to visit ll forested dts, especiallthose fetiring steep
topography and seam ana , nce se would be expected to support e b estdiveit
of vasculaipe Simiady p sof tnission coridors with intactforest on one or -
bothaideswere p most lifly to hrborIrUe pblnts. A total of 75 11cations reresenting
mo t than97 n #60mi) of taission corridor were e ot. MostOfthese sits
were chosen based on terain features (fron topo maps), soIls (fium county so surveys)w and
use in te urea (from aeial photographs), and existing vegetation (from arial photophs)
Otr site were added due to proximity so kown popuations of tratened mid endangered
species. Sevra access poio were: fockedtated ndus i cessle; Itese sites greneay
ftre acsturdeand thatherjse er little In the way of habitat foarsa c

10
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:held globe!posiingystemunt wiisd mto cordthelcatis of aeasihad
Notwee taseat each area searia habiats andplat spea:e resent Fe l
survep invlved cgrfl. Study of al Vegetation iq endtargelt areaI the'case Of proimae
genera, specien were colected for furth's and pla intprss: Spemns
collected and esrvedduring s s s st hC. Mom U a of the

- U#ivrait of South Carolina. -

Befo fieldwork bega, th iransmission corridors wMS evaluatedusing USGS tOgapW
:maps, aelalphotg s, soil maps, anad other c . n c or that appeared to
hav potenial lbs su g a igh levelof bicl diversityor haboring one or mor rm

Inerebns:. .- -:* ;

*lox- &or.. Caro. heisp-tt-

Betre 197 ISFW smeytheCarolina heelsplittehad not been recordied In the stat
since the =d th centur (Kefed and ShdIM 198as cited InUSFWS 1993, eferd 1991
as citedin USFWS 1993). li& listed (Endangred) frsbwater mussel was historically
found inSouth Carolina in the PeeEe iR~ item1.(ask 1983 as citedin USFWS
1993, Wi and Sbey 1988 as cited In U 1993, lfd 1991 as citedn. USPWS,
1993). lhe USFWS co :udu1 9ntesvseysben1987 and 990=d nd oy
tvo survi p opuatons C'DMlin itr th eoRva ssmth
Goos Creek and Lynches Rer Creek pio f 1991 ascitedIUSFW
1993). uDming t USFWS surv ,a a of 0ot121 idvildaabwar fot ln l Fla
Crek(Ig7-19 and two dviduabwtoidl L-s Rvr(bo undmn
1990. Becaui t Carolina hedsplittabplations have been found only iN other -
trbtre to dbo hibe dir and notj V md Rvr* h .CS
si or _ tnn, theaNRC st s determined that th proposed license renewal
would have no effect on the Carolina helspfim.:-.

Tbo shottnos sturgeon islisted asEadagered. The shortnose sturgon histricaly
occurred id the Broad River-ln eingtoa ani Newbvoy counties, but was likely
extripeted -fn that stretch of the Broad Rve, Pasw of this species up theBroad
Riva i, blocked by dam (SCt&W 2002i) n South CArolinaft factors
affecting popuationi of thb speci ar alteration, due to drdging and dam-

c i nd pollution.Currenaf, in South Carolina they inhabit Winyah By
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Rivas those that dn int ae Marion, t4 Santee, Cooper, and Savannah rivers, and
t .Ihe ACE (Asepoo, Combahc, and Edisto Rifivz) Basin. h the latter shonose
sturgeon, are tpially foutnd at e fe shwate-idtwater interfae. The shornose sturgeon
has not been fond near t V.C. Summer site or tansmission lines. Thf1re, the NRC
staff has determed tbat fie proposed license renewal would have effect an the
sdortaosen. rgeo-

Birds:

Hdaadetus w kalw, bald .agle

ie bald eagle 1s generally associated with lakes, uivas, and coastal es (USACE'.
2002) Id gsar commonly obseved f ging ound Monceo Reseroir, the

SF salrace canal, Parr Reservoir. and on the Broad River downstream of Par Shoals
dam. Thebaldeagleis isted as Tt nd d he p ons of the aged
Species Act The bW eagle was the anylisted observed duIghe SCE& fid
SurVeYS

The are no secorded bald eagle nests atidf V.C. Summer site, but a six s
wihin 8 km (S mil) of the V.C. Sm site, the nearest being approxidately 3.2km
(2 mil) from the site (Holling2001). Four df these sx nests mu believed to be active
nesting es, While the status of two nest is u own (SCDNR 200I). Ther am four
bald eagle nesting sites on Pa srvoir. Thr (one acti, two unknown ast ) u
within .8 km (0.S ml) of one anothe, on the western aore of the reservoir
q*ppo atdy3.2 km (2 in) west of V.c. Summer.. e forth is one Hele.Creek
am of Pa Reservoir, approxiately 6 km (4 ml) acrthwest of V.C. Smmer. Thee is a
single bald agle nesting ite on th astershore af Monticlo eor, 
5.6 knm(35 ml).north of V.C. Smmr. There is alsonesting site 3maty 
(2ni) east of Monticello Reservoir (6 km [4 ml nxrtet of V.C. Summer) on a
tutay of the Uttle River. One active bald cagle nest in Saluda County is
approximately 08 kn (0.5 ) west of the Summerrniteville ansmission line, and
one bald eagle estinlicland Countyi located approximately IA km (09 mi) south of
the Summer.Denny Terrace transmission Ne (SCDNR 2001). The crret status of the
Richland County nest Is unknown, but the nest was viable as recently as 1995 (SCDNR
2001).

The Habi Managmet Gde n r for BafEagk ne Soud w Region (USFWS
1987) presn-e two management zones mud eagle-nests. ight oosts, and shoreline
use areas in which the provisions of vwaous laws and their implementing regulatins may
apply. The two management zones prescrbed In th report mue primarym (fm 229 to

12
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457 m 750t 150 fDan ( apm23S ft to .6t [.miDUSFWS
1937) Theflabiat Mnikinrtntzgdelnes trnrio reommenatios, eCluds certain
activitis within t so, to iit d cagk.- The V.C. S 'uer
.sith hlocated beyand thq ndtc3.'hi atv
Comequmtly~ th potential rot acii~it~nrstheiVC. Summer sittdistu
breeIntng at theesm t5 uit a. 

Lehman (2001) mmzed tta r na co o w lines
and emphaid that nealy all eetroctutio i the UnitedStates oc on comparative
Row-voltage ditribution li spjbli in uer Vd bsims nat tranison
lines. Because of their acute visioo, mauvAbiiy, aln the fyt tha te migrate
nei in flcske at nilgh the lkdiood tt lo collisions ivllV ibg th.
eage hrem. Tere arm noh ow rots ofbada isins with tV.C ' -
Summer tansmiss ins aer strctre Based oa eiew of te literatu and 't
absense of anyrtd eeccuns asociaezd ih; thiV".C Smmerr tn n
lns ft staffo toenta ete losses dtoassn linerelated

e cut a highy unlikey. In th1 eent that aWm et e bid eagle were to be
found, SCEs p nrqwda zcq t a Raptordeid Rort be fild

*,Based on theoc s ofte d# eagle nets relatie to r V. Summer sit aitd
ssocited tsmissio lines, theo pnil for dtbno durig nesig/breeding either.
fm activities at the V.C. SUnmer sitb or from ni no I i anc, is hihly
unll SCE&'s ii i follow tib USM Habitat Manag
Guidelinso r the bal e~go in tho So Reoa 

-Addionally, t substantial nu of bild eagles and oiher birds co ly seen
foragng at th SP as it tan swater f a Rservoir to Moutielo Resenri.
iely, the mbstanil nuberof bald gap othe birdsfoig a the E .

indi tedailypminof wtcreats apteersed fogn ar: fo t birds, t
is possil ft wa. mor specfically. 
t FPSP, Ineass e a a of fisl l o, based On t alle
information, tbu NRC staff makes ^a WiP affet not lil tof advsly afed

-. ebaldageforpoedl-.eiwg '' '.' -

hocde;a ui wood stock

t-e wood sto, istd as Eagred, Is 1nwntoocmrin Ancen County. bo Summaer
-GraniteviftaissOn line twrmiaes t1l"io them part of Alke= Co mor tn
80ko (50 ml) from the V.C. Summe sit Although they do no nest In Ake Canty
:ro - Bdviitfl Colony Mlleii~kGeorgaa) fam in shalloi.

-13
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wetlands on the U.S. Dpatnt of Eaegy's Savannah RiverShe and in specially
constructed ponds on the NaWinal Audubon Socies Silver Bluff Sanctuary nar
Jackson, SouthlCarolina (DOE 19o7; S dad. No unsMiission corridors
associated with V.C. Sumer crs or approach heSavannah River Site or the Silve
Bliuff Sanicaiy. 'nd wood tos' hWe " been r e ear te site -
its transmission line coridors. herefotjhe'NRC staff has. d m d that the
:-proposed license renewalwold a oefft on tewood storL

Pico'da boredi xed-co add woodpcer" 

The d d woodpeckested as dgred, Is non to eccur Ia Alken
-dge-ed, Saluda, uanRichland counties (SCDNR2002). Av n cavities of this
cooperative breeder occur in open, ure pMine nds whpse i dstoyvegetation
(USFWS 2002). When the hrdwood ldst w m (15 ft cavity
abandonmentziually occurs (oopereta. 980Y. P eh for ts species is
notfound t the V.C Summer i nor Is itfOund g te ssio corridor
Th is one it-onothe Smn ummer transnisso
corrio passes rough mature, marginally open pine forests. this location, however,
-numerous oaks of considerable egh are scattered amon the pies, dg canDy
decaing e p at re d wo eckers would occur tiee Although
the firest a t t kication was ho ared during the 2002 fid sureys,
no aive or abandoned nestcavities were found.: Because pitable babitt-does not occur
at he:VA.6 suner site or asociatedtii i lins tbe NRC staffbadrtertmined
-hat the proposedlic:nse renewal would have no effect on the cocadd wood er.

Plants:

Aster georgius, Georgia aster.

The Georgi aster, a Candidate for listi s found In dry,,open woodlands and disturbed.
areas, such as roadsides and uility ibts-of-wzy a Ai regulariy mowed Populations
have been fod nEdgefield, Pfied, and Richind counties (SCDNR 2002).
Howeve, tbere have been no iec occces of tbis species in or adjnt to he
transmission corridor s r at ez V.C. Su site (SCDNR 20P1). Furthermozr, tie
.eo'a astr was not foimd during the 2002 field srveys. Therfore, the NRC staff has
detmed dat e proposed lice rcnewa woldhave no effect a the Ge aster.

14
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The smooth cobeflower lsted as Efidangcred isknown to ocr ii Alke anzdRichland
counties&. There Is no known recod of smooth cone iver in airfield Cony(SCDNR
2002) abitat for this penilherb US ope wbds, cedabarmnsroisdcear cutsv
itmestona blufs, and transmisslo'n he coiridors. Fir. or other disturbanc* such aw-e.--
timed moing cotcearing. Isntl tomitiiteoe Ita requiredt-rthis
species (USFW 2002) osdr4'teasneo tr Uly diuniet~lsoils oii ,.-
transmission corriorssturdie, teabsencebto azut haia neighboring lmi~and
the hactha fi a in the trniio s t s y
ulikeyt smooth coneflower evr hai bee'a resdntof thee re.M Athoughb iti was
sogt lb orid faturin s oc tth rohi thisproject a d
the2O dsuRveyat 5 have bee no r do thia speciesinar -
adjacent toD¢ the ansdnlssioa ine conidiws associred widh YC simisb ci at t sitell
(SCDNR 2001 T o theoNRC siaff has detirznd that theprposed lIce
renewal would have no effec onthe smooth coneflower

* Lpmacla ~wend~lla rgh-leavce loosestrifs
The rouhleaved coosesfe Islsteandae Habitat ft this perennial herb

dl i i b ii.-J*ao leo itt is high
: #iioth ctmefiowe~~~r dvr~ f-lhohia 

ston f Corolna bay and t eotohes between on 1 pin upland t and pond pinc
*pocosus. The onyknw octo o h rog-leaved loosestrife within South Carolina

airoitlackson in Rich.o (US 2002 thfiire lno recorded ocauences
of ti spens in ada h ss lecorrid.r associated with V.C
Suaneror at doh site (SCDNR 21). soexists that this species couldivo a und power no izflistde 'felbutthere ar on

*uvi b. - - 012i SUM y.., , .- .

two s ;ies'thai could reasonably be considerd;and neither orthem Is brned. Portion of -

~~~~~~~;0 vW thouOilc ve loose triais

c~ Granittvlle ransmission corridor would be t git ytm potentialy support sif. 
but no sa seepag bogs weM scovirei i hi.Oly lky tha roagh-lafed:
loosestrife has ce grown anywere within the stu are.Frthermoem rough-leaved
loosestri was notf. gte 20 field sreysU Thereforie, the NRC staff has
* dtermined tathe dien renewal would haei effect on the rougshlavedOzj o i eplh c~bo3 Certbyliunisd ropwoleat

Cab' drpor slised as En aee This to perennia ianti nw l u to ocur 1

counties within South Carolina, one owhich Ia s crossed byV.C Sunner
.. : . . . -..-

transmission lin es SCDNR 2002 This' ainpi grows inwet meadows, wet
pineland savanna. ditches soughaandAon&becdgs cpress-pine pond (USFWS
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Appendix E
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Engered Speies Ac 16 US.C. et sq.
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.HIng,1 .2001. Ltteir yue,S&G, resoding tquest frinfomation on lited
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February 15.

Holr,R 0.,-A.F. Robinsti, ad 1. A. Jackson. 1980. The rdcokdd wopkr:
notes on lifhisto and maagement. USDA Fort S uce General RRtSA.GR9;

Kiox, L N. and. IL Shartz. 1990. E ndangiere4 Thranetmdta Vasculaoaf-
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Forestry Operations (S. . Coli).. May 18,

SotuthCarolinaDpaziD of Heath and En onmtnl Control (SCDHEC). 1998.Wtrshed
Water Qlaa4Mmagemem Sate roadBasi, Technica Report No. 001.-98, Bmeaof
Wa', .. u;bi, C,.

South CaOiu Depae o Natra (SCDN}). 200L South Carolina .arn,
Threatena aedSpeciesInen
httyJxwww~rherltag*I_-Ntpedes~login. Nte: Thi s1 aprotecte website that Is
accessible only .through SCDNR airi-:.- -

South Carolina Deprten of Natr Resources (SCDN)-.`2002. South Carolina re,
Threaned& Endagered Species ln'.nntoq (spcies county). Aailabo on-line at

w Accessed April 4,.
2002.

South olina Electric & Gas Company (SCE&G). 1978. Wrgir C .SwmiunerNzclwSW=
Operatng Ucesrse Dbwm n Report (Volume 1)X ATPdm 3, South Carolin Electric &
Gas Comp , SC

South Carolina Eectc and Gas Company (SCE&G 202 Vrg C Swmm r N .wiw
StatlOn LiCw&ReewalApplkatoi. "Apenix , Evironmantl Repor Docket Number
5Y95; UAqewNumberNPF-l2. Jenklnville, SC.

South Carolina Elctic OnGa Company (SCE&O). Q~.Traw n Ednee pcl~

*Codnb% SC

Sprun:4A. and . .Chamberli SoUA Caroli= BdrL UnVeSty Of South
Carolina Press. Coh.nbl,

U.S Army Ccps of E.ieers (USACE). 200.. en E S of. t
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U.S. Fih andildlife S*refor the Bald
Eagle intbe Soligt Reg-on- Thd ' -''' ' '

US. Fish and WilieU l S, e lad S
.ind~nals mid Plants (SpciesJ.lfoation Available f . - -

httr~kdaner~.SvovffWlie~ItmL.A~se a 502

U.S. Fish mid WMife Servie (9WS). 1993. ailinasier risedfteco
pla vaie for View. US. Fis and Wildlife Sece oU gion NewsRdeA4.

d 2. Awaille wi-line ait hup:si easwgovMwsI1996c e}. ed
November 14.2000: -

U.S. Ncea Reg-laory'Commission (NRC). 981. ....:o al-.a - :-te.eled&,

Uwr Operation of VI C. Swr NudearStadiii Uni Ofice 4 of Ruclear Reactor
ea W non, DC. - _-.
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Appendix F

GEIS Environmental Issues Not Applicable
to Virgil C. Summer

1 Table F-1 lists those environmental issues listed in the Generic Environmental Impact Statement for
2 License Renewalof NuclearPlants (GEIS) (NRC 1996; 1999)(s) and 10 CFR Part 51, Subpart A,
3 Appendix B, Table B-1, that are not applicable to the Virgil C. Summer Nuclear Station (V.C. Summer)
4 because of plant or site characteristics.
5
6
7

8
9

10

11

Table F-i1. GEIS Environmental Issues Not Applicable to V.C. Summer

12

13
14

15

16

17

ISSUE-10 CFR Part 51, Subpart A, Category GEIS
Appendix B. Table B-1 Sections Comment

SURFACE WATER QuAum, HYDROLOGY, AND USE (FOR ALL PLANTS)

Altered salinity gradients 1 4.2.1.2.2 V.C. Summer cooling system
4.42.2 does not discharge to an

estuary.

AQUATIC ECOLOGY (FOR PLANTS WITH COOUNG TOWER BASED HEAT-DISSIPATION SYSTEMS)

Entrainment of fish and shellfish in early 1 4.3.3 This issue Is related to heat-
life stages dissipation systems that are

not Installed at V.C. Summer

Impingement of fish and shellfish 1 4.3.3 This Issue is related to heat-
dissipation systems that are
not Installed at V.C. Summer.

Heat shock 1 4.3.3 This Issue Is related to heat-
dissipation systems that are
not Installed at V.C. Summer.

GROUNDWATER USE AND QUALITY

18 Groundwater-use conflicts (Ranney
19 wells)

20 Groundwater quality degradation
21 (Ranney wells)

2 4.8.1.4

1 4.8.2.2

V.C. Summer does not have
or use Ranney wells.

V.C. Summer does not have
or use Ranney wells.

-

1 (a) The GEIS was originally issued In 1996. Addendum 1 to the GEIS was Issued In 1999. Hereafter, all references
2 to the 'GEIS Include the GEIS and Its Addendum 1.
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1
2

3
4

5

6
7

8
9

10
11
12

13
14
15

16

17
18

19

20

21

Table F-i1 (contd)

ISSUE-10 CFR Part 51, Subpart A, Category GEIS
Appendix B, Table Bi1 Sections Comment

GROUNDWATER USE AND QUALITY

Groundwater quality degradation 1 4.8.2.1 V.C. Summer is not in a
(saltwater intrusion) coastal area.

Groundwater quality degradation (cooling 1 4.8.3 This issue is related to salt
ponds in salt marshes) marshes which are not

present at V.C. Summer.

Groundwater use conflicts (potable and 2 4.8.1.1 V.C. Summer uses less than
service water, and dewatering; plants 4.8.1.2 100 gpm groundwater.
that use >100 gpm)

Groundwater-use conflicts (plants using 2 4.8.1.3 This issue Is related to heat-
cooling towers withdrawing makeup 4.4.2.1 dissipation systems that are
water from a small river) not installed at V.C. Summer.

TERRESTIAL RESOURCES

Cooling tower impacts on crops and 1 4.3.4 This Issue is related to a
ornamental vegetation heat-dissipation system that

is not installed at V.C.
Summer.

Cooling tower impacts on native plants 1 4.3.5.1 This issue isrelated to a
heat-dissipation system that
is not installed at V.C.
Summer.

Bird collisions with cooling towers 1 4.3.5.2 This issue is related to a
heat-dissipation system that
is not installed at V.C.
Summer.

HUMAN HEALTH

22 Microbial organisms (occupational
23 health)

1 4.3.6 V.C. Summer does not have
or use a cooling tower for
condenser cooling.

24
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1 F.1 References
2
3 10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, Environmental Protection

4 Regulations for Domestic Ucensing and Related Regulatory Functions."
5
6 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement for

7 License Renewal of Nuclear Plants. NUREG-1437, Volumes 1 and 2. Washington, D.C.

8
9 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement for

10 License Renewal of Nuclear Plants Main Report, "Section 6.3 -Transportation, Table 9.1, Summary of

11 findings on NEPA issues for license renewal of nuclear power plants, Final Report." NUREG-1437,
12 Volume 1, Addendum 1. Washington, D.C.
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I Appendix G
2

3 NRC Staff Evaluation of Severe
4 Accident Mitigation Alternatives for
5 V.C. Summer Nuclear Station In
6 Support of License Renewal Application
7
8
9 G.1.0 Introduction

10
11 South Carolina Electric & Gas Company (SCE&G) submitted an assessment of SAMAs for
12 V. C. Summer as part of the Environmental Report (ER) (SCE&G 2002). This assessment was
13 based on the most recent V. C. Summer Probabilistic Risk Analysis (PRA) available at that
14 time, a plant-specific offsite consequence analysis performed using the MELCOR Accident
15 Consequence Code System 2 (MACCS2), and insights from the V. C. Summer Individual Plant
16 Examination (IPE) (SCE&G 1993) and Individual Plant Examination of Extemal Events (IPEEE)
17 (SCE&G 1995). In identifying and evaluating potential SAMAs, SCE&G considered SAMA
18 analyses performed for other operating plants which have submitted license renewal
19 applications, as well as industry and NRC documents that discuss potential plant
20 improvements, such as NUREG-1560 (NRC 1997a). SCE&G dentified 268 potential SAMA
21 candidates. This list was reduced to 12 unique SAMA candidates by eliminating SAMAs that
22 were not applicable to V. C. Summer due to design differences, had already been implemented,
23 are related to changes that would be made during the design phase of a plant rather than to an
24 existing plant, or had high implementation costs. SCE&G assessed the costs and benefits
25 associated with each of the potential SAMAs and concluded that none of the candidate SAMAs
26 evaluated would be cost-beneficial for V. C. Summer.
27
28 Based on a review of the SAMA assessment, the NRC Issued requests for additional
29 information (RAI) to SCE&G by letter dated January 17, 2003 (NRC 2003a), and by fax dated
30 April 28, 2003 (NRC 2003b). Key questions concerned: dominant risk contributors at V. C.
31 Summer and the SAMAs that address these contributors, the impact on dose consequences If
32 all release categories are considered rather than just large early release categories, the
33 potential Impact of uncertainties and external event initiators on the assessment results, and
34 detailed information on several specific candidate SAMAs. SCE&G submitted additional
35 information by letters dated March 19, 2003 and May 21, 2003 (SCE&G 2003a and 2003b). In
36 these responses, SCE&G provided tables containing Importance measures for various events
37 and their relationship to evaluated SAMAs, results of a revised screening based on
38 consideration of uncertainties, an assessment of risk reduction benefits for external events, and
39 the costs and benefits associated with several lower cost alternatives. SCE&G's responses
40 addressed the staff's concerns and reaffirmed that none of the SAMAs evaluated would be cost
41 beneficial.
42
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1 An assessment of SAMAs for V. C. Summer is presented below.
2
3 G.2.0 Estimate of Risk for V. C. Summer
4
5 SCE&G's estimates of offsite risk at V. C. Summer are summarized in Section G.2.1. The
6 summary is followed by the staff's review of SCE&G's risk estimates in Section G.2.2.
7
8 G.2.1 SCE&G's Risk Estimates
9

10 Two distinct analyses are combined to form the basis for the risk estimates used in the SAMA
11 analysis: (1) the V. C. Summer Level 1 and 2 PRA model, which is an updated version of the
12 Individual Plant Examination (IPE) (SCE&G 1993), and (2) a supplemental analysis of offsite
13 consequences and economic impacts (essentially a Level 3 PRA model) developed specifically
14 for the SAMA analysis. The SAMA analysis is based on the most recent Level 1 and 2 PRA
15 model available at the time of the ER, referred to as model UP3a. The scope of the V. C.
16 Summer PRA does not include external events.
17
18 The baseline core damage frequency (CDF) for the purpose of the SAMA evaluation is
19 approximately 5.6x104 per year, and the baseline large early release frequency (LERF) is
20 approximately 7.Oxl O'per year. The CDF and LERF are based on the risk assessment for
21 internally-initiated events. The CDF represents a sizeable change from the original IPE CDF
22 value of 2.0x10 4 per year. SCE&G did not include the contribution of risk from external events
23 within the V. C. Summer risk estimates, nor did it account for the potential risk reduction
24 benefits associated with external events in the SAMA screening process described in the ER. It
25 is SCE&G's position that the existing fire and IPEEE programs have already addressed
26 potential plant improvements related to these areas (SCE&G 2002). In response to RAls,
27 SCE&G performed separate assessments of the impact on the results if the 95" percentile
28 value of the internal events CDF was used in the SAMA evaluation, or if the additional risk
29 reduction benefits in external events were included in the analysis. This is discussed further in
30 Sections G.4.0 and G.6.2.
31
32 The breakdown of CDF by initiating eventlaccident type is provided in Table G-1. As shown in
33 this table, loss of offsite power and transients (such as loss of feedwater, reactor and turbine
34 trips, and main steam line breaks) are dominant contributors to the CDF. Bypass events (i.e.,
35 ISLOCA and SGTR) contribute less than one percent to the total internal events CDF.
36
37 The Level 2 PRA model has been updated since the IPE. SCE&G now uses a simplified LERF
38 methodology as described in NUREG/CR-6595 (NRC 1999). The source terms are the same
39 as those used in the IPE (SCE&G 1993). The conditional probabilities, fission product release
40 fractions, and release characteristics associated with each release category were provided in
41 response to an RAI (SCE&G 2003a).

Draft NUREG-1 437, Supplement 15 G-2 July 2003



Appendix G

1 Table G-1. V. C. Summer Core Damage Frequency

COF Contribution
2 Initiating EventAccident Class (Per Year) to CDF

3 Loss of Offsite Power (LOOP) 3.9x104 70

4 Transients 7.5x104 13

5 Special Initiators 4.4x1 04 8

6 Loss-of-Coolant Accident (LOCA) 1.7x104 3

7 Steam Generator Tube Rupture (SGTR) 1.7x1 7 <1

8 Interfacing Systems LOCA (ISLOCA) 1 .8x10 ' c1

9 Others 2.6x104 5

10 Total CDF (from Internal events) 5.6x10 100
11
12 The offsite consequences and economic impact analyses use the MACCS2 code to determine
13 the offsite risk impacts on the surrounding environment and public. Inputs for this analysis
14 include plant-specific and site-specific input values for core radionuclide inventory, source term
15 and release characteristics, site meteorological data, projected population distribution (within a
16 80 km [50-mi] radius) for the year 2042, emergency response evacuation modeling, and
17 economic data.
18
19 In the ER, SCE&G estimated the dose to the population within 80 km (50 mi) of the V. C.
20 Summer site to be approximately 0.0095 person-Sv (0.95 person-rem) per year based on
21 consideration of only those release categories that would contribute to LERF (SGTR, ISLOCA,
22 and containment Isolation failure). Late containment failures would not contribute to LERF but
23 could still have offsite consequences. In response to a staff request, SCE&G estimated the
24 offsite doses from late containment failures, and included this contribution in their estimate of
25 total offsite dose. The total offsite dose is estimated to be approximately 0.01 person-Sv (1.0
26 person-rem) per year, with 0.0095 person-Sv (0.95 person-rem) per year from LERF-related
27 release categories and 0.0005 person-Sv (0.05 person-rem) per year from the late release
28 category. This total offsite dose estimate was used in the subsequent SAMA evaluation. The
29 breakdown of the total population dose by containment release mode is summarized in Table
30 G-2.
31
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1 Table G2. Breakdown of Population Dose by Containment Release Mode
Population Dose %

2 Containment Release Mode (Person-Renr Per Year) Contribution
3 SGTR 0.27 27
4 Interfacing Systems LOCAs 0.63 63
5 Containment isolation failure 0.05 5
6 Early containment failure 0 0
7 Late containment failure 0.05 5
8 Total 1.0 100
9 aone person-Rem = 0.01 person-Sv

10
11 G.2.2 Review of SCE&G's Risk Estimates
12
13 SCE&G's determination of offsite risk at V. C. Summer is based on the following three major
14 elements of analysis:
15
16 * the Level 1 and risk models that form the bases for the 1993 IPE and 1995 IPEEE
17 submittals (SCE&G 1993 and SCE&G 1995),
'a
19 * the major modifications to the IPE model that have been incorporated in the V. C.
20 Summer PRA, and
21
22 * the MACCS2 analysis performed to translate fission product release frequencies from
23 the Level 2 PRA model into offste consequence measures.
24
25 Each of these analyses was reviewed to determine the acceptability of SCE&G's risk estimates
26 for the SAMA analysis, as summarized below.
27
28 The staff's review of the V. C. Summer IPE is described in an NRC report dated May 8, 1997
29 (NRC 197b). In that review, the staff evaluated the methodology, models, data; and
30 assumptions used to estimate the CDF and characterize containment performance and fission
31 product releases. The staff concluded that SCE&G's analyses met the intent of Generic Letter
32 88-20 (NRC 1988); that is, the IPE was of adequate quality to be used to look for design or
33 operational vulnerabilities. The staff's review primarily focused on the licensee's ability to
34 examine V. C. Summer for severe accident vulnerabilities and not specifically on the detailed
35 findings or quantification estimates. Overall, the staff believed that the V. C. Summer IPE was
36 of adequate quality to be used as a toot in searching for areas with high potential for risk
37 reduction and to assess such risk reductions, especially when the risk models are used in
38 conjunction with insights, such as those from risk importance, sensitivity, and uncertainty
39 analyses. However, the staff did note that the elimination of early containment failure modes
40 from containment failure quantification limits the use of the Level 2 analysis for systematic
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1 evaluations of the relative importance of these failure modes and the Investigation of potential
2 benefit of recovery actions on overall containment performance. The impact of this deficiency
3 on the SAMA analysis is discussed below.
4
5 A comparison of nternal events risk profiles between the IPE and the PRA used in the SAMA
6 analysis indicates a decrease of approximately 1 .4x10 4 per year in the total CDF (from 2.0x1 o4
7 per year to 5.6x1 0 per year). The reduction is attributed to plant and modeling improvements
8 that have been implemented at V. C. Summer since the IPE was submitted. A summary listing
9 of those changes that resulted in the greatest impact on the total core damage frequency was

10 provided in the ER and in response to an RAI (SCE&G 2003a), and include:
11
12 * Changed the cooling medium for the component cooling water (CCW) pumps and
13 charging pumps from HVAC chilled water to CCW to eliminate chilled water
14 dependencies,
15
16 * Developed an abnormal operating procedure for use following a loss of both trains of
17 chilled water,
18
19 * Developed a procedure for local operation of the power-operated relief valve (PORV)
20 dominating failure to re-establish Instrument air,
21
22 . Eliminated six check valves In the emergency feedwater (EFW) system as well as
23 incorporated associated modeling changes,
24
25 * Updated nitiating event frequencies using data in NUREGICR-5750, Rates of Initiating
26 Events at U.S. Nuclear Power Plants: 1987 - 1995," and updated LOOP frequency with
27 information from EPRI TR-106306, Loss of Off-Site Power at U.S. Nuclear Power
28 Plants-Through 1995", and
29
30 * Updated common cause failure probability modeling and the human reliability analysis.
31
32 The CDF changes from the IPE version to the current PRA are significant. For example, an
33 initial data and modeling update, plant modifications to change the cooling medium for the
34 CCW pumps and charging pumps from HVAC chilled water to CCW, and plant modifications to
35 eliminate check valves In the EFW system, collectively resulted in about a factor of two
36 reduction In the CDF. A second data update involving the use of initiating event frequencies
37 from NUREGICR-5750 and EPRI TR-1 06306 resulted in anjadditional factor of two reduction.
38 Given the magnitude of the plant and model changes, the overall reduction in CDF appears to
39 be reasonable.
40
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1 The IPE CDF value for V. C. Summer is within the range of the CDF values reported in the IPEs
2 for other pressurized water reactors (PWRs) with large dry containments. Figure 11.6 of
3 NUREG-1 560 shows that the IPE-based total internal events CDF for three-loop Westinghouse
4 plants ranges from 7x104 to 4x104 per year (NRC 1997a). It is recognized that other plants, in
5 addition to V. C. Summer, have reduced the values for CDF subsequent to the IPE submittals,
6 due to modeling and hardware changes. The current CDF results for V. C. Summer remain
7 comparable to other plants of similar vintage and characteristics.
8
9 In the ER, SCE&G states that there would be no early containment failures at V. C. Summer, as

10 reflected in Table 5-4. In a response to an RAI, SCE&G further supports that position by stating
11 that the most important feature of the V. C. Summer containment with respect to fission product
12 retention is the ability to remain intact for several tens of hours following core damage. The
13 position that the early containment failure probability is zero is supported by a site-specific
14 evaluation performed by Westinghouse in January 2003 which, according to SCE&G, shows
15 that it is appropriate to assign a zero containment failure probability for direct containment
16 heating and hydrogen bums, steam explosions and induced steam generator tube rupture. The
17 staff did not review the Westinghouse study, which is referenced by SCE&G In its response to
18 RAls (SCE&G, 2003b). The staff does note, however, that SCE&G did perform a sensitivity
19 analysis that assumed that the containment would fail early with a 10% probability for the high-
20 pressure core melt events. This assumption is consistent with insights from severe accident
21 assessments for large dry containments, which in general, have shown the conditional
22 probability of early containment failure (excluding the contribution from ISLOCA, SGTR, and
23 containment isolation failures) to be very small. The analysis yielded an increase in the
24 maximum averted cost-risk of about $4,000. This additional averted cost-risk is small and will
25 have a negligible impact on the SAMA conclusions, particularly since modifications to reduce
26 early containment failure (e.g., enhancing reactor depressurization or hydrogen control
27 capabilities) would generally invove hardware or procedure modifications with implementation
28 costs much greater than this estimated benefit. The staff concludes that while the assumption
29 that the early containment failure probability is zero is optimistic, the sensitivity analysis
30 provided by SCE&G nevertheless demonstrates that inclusion of early containment failures
31 within the risk analysis would have a negligible impact on the SAMA conclusions for V. C.
32 Summer.
33
34 The staff considered the peer reviews performed for the V. C. Summer PRA, and the potential
35 impact of the review findings on the SAMA evaluation. In response to an RAI (SCE&G 2003a),
36 SCE&G described the previous reviews, the most significant of which were the Westinghouse
37 review in March 2001 and the Westinghouse Owners Group (WOG) Peer Review of August
38 2002. The Westinghouse review of model UP3a concluded that the technical elements of the
39 PRA were such that the PRA is generally suitable for plant risk-informed applications. Specific
40 recommendations from this review were reflected in a subsequent PRA update, referred to as
41 model UP3h, which formed the basis for the WOG Peer Review. Three observations from the
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1 WOG Peer Review were noted as extremely important and necessary to address in order to
2 ensure the technical adequacy of the PRA. One of these was in the area of initiating events
3 (specifically the ISLOCA) and the other two were in the systems analysis technical element (the
4 diesel generator model and the EFW mission times). The PRA model (UP3h) has not yet been
5 updated to address these weaknesses in the PRA, since the WOG Peer Review Report was
6 not issued until December 2002. However, SCE&G provided the results of sensitivity analyses
7 in which they assessed the impact of anticipated modeling changes in these areas on the
8 SAMA evaluations. SCE&G estimated that changes to address the WOG Peer Review
9 comments could potentially increase the CDF by about 15% relative to PRA model UP3a, with a

10 corresponding but smaller Increase in LERF. This increase is accounted for in the
11 consideration of averted risk for the candidate SAMAs, as described in Section G.6.2.
12
13 Given that the V. C. Summer PRA has been peer reviewed and the potential impact of the peer
14 review findings on the SAMA evaluation has been assessed, that SCE&G satisfactorily
15 addressed staff questions regarding the PRA, including concerns related to omission of early
16 containment failure modes (SCE&G 2003a and 2003b), and that the CDF falls within the range
17 of contemporary CDFs for Westinghouse three-loop plants, the staff concludes that the Level 1
18 and Level 2 PRA models are of sufficient quality to support the SAMA evaluation.
19
20 SCE&G submitted an IPEEE in June 1995 (SCE&G 1995) in response to Supplement 4 of
21 Generic Letter 88-20. SCE&G did not identify any fundamental weaknesses or vulnerabilities to
22 severe accident risk in regard to the external events related to seismic, fire, or other external
23 events. The V. C. Summer hurricane, tornado and high winds analyses show that the plant is
24 adequately designed or procedures exist to cope with the effects of these natural events.
25 Additionally, the V. C. Summer IPEEE demonstrated that transportation and nearby facility
26 accidents were not considered to be significant vulnerabilities at the plant. However, a number
27 of areas were identified for improvement in both the seismic and fire areas. In a letter dated
28 June 14, 2000, (NRC'2000), the staff concluded that the submittal met the Intent of
29 Supplement 4 to Generic Letter 88-20, and that the licensee's IPEEE process is capable of
30 identifying the most likely severe accidents and severe accident vulnerabilities.
31
32 The IPEEE uses a focused scope EPRI seismic margins analysis (SMA). This method is
33 qualitative and does not provide the means to determine numerical estimates of the CDF
34 contributions from seismic initiators. However, since V. C. Summer has a plant-level high
35 confidence of low probability of failure" (HCLPF) value significantly greater than its design
36 basis, it can be qualitatively expected from the SMA that the seismic CDF is relatively low (NRC
37 2002). SCE&G estimated the plant's HCLPF to be greater than 0.3g peak ground acceleration,
38 with the exception of service water pond dams that have a 0.22g HCLPF. As noted in the
39 IPEEE SER (NRC 2000), there is no cost effective solution for increasing the seismic capacity
40 of the service water pond dams. A number of actions were taken by SCE&G as part of the
41 IPEEE evaluation of seismic risk. These included bolting together adjacent electrical cabinets
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1 at 17 locations throughout the plant to remove interaction concerns, providing lateral support for
2 an isolation valve where the support was missing, and performing an analysis to show an
3 adequate HCLPF value for a neutral grounding resistor that uses ceramic components. No
4 additional outliers or potential areas for improvement were identified in the IPEEE.
5
8 The licensee's overall approach in the IPEEE fire analysis is similar to other fire analysis
7 techniques, employing a graduated focus on the most important fire zones using qualitative and
8 quantitative screening criteria. The fire zones or compartments were subjected to at least two
9 screening stages. In the first stage, a zone was screened out if it was found to not contain any

10 safety-related equipment. In the second stage, a CDF criterion of 1x104 per year was applied.
11 Plant information gathered for Appendix R compliance was extensively used in the fire IPEEE.
12 The licensee used the IPE model of internal events to quantify the CDF resulting from a fire
13 initiating event. The conditional core damage probability (CCDP) was based on the equipment
14 and systems unaffected by the fire. All fire event sequences were quantified assuming all
15 equipment/cables in the area would fail by the fire. The CDF for each zone was obtained by
16 multiplying the frequency of a fire in a given fire zone by the CCDP associated with that fire
17 zone. The screening methodology applied by the licensee makes less and less conservative
18 assumptions until a fire zone is screened out, the results do not indicate a vulnerability, or a
19 vulnerability is identified and addressed. If applied correctly, this type of analysis will always
20 produce a conservative result.
21
22 Using the Fire Induced Vulnerability Evaluation (FIVE) Method, the IPEEE fire CDF was
23 estimated to be about 4x104 per year. In response to IPEEE RAls, this was reduced to 8.5x15
24 per year (NRC 2002b). After the CDF was lowered to 8.5x104 per year, only five compartments
25 contributed more than the screening value of 1.Ox1 04; these are:
26
27 Zone Descrioton CDF
28 Control Room 3.44x104
29 1 DA Switchgear Room 2.44x10
30 Relay Room 1.28x1O5
31 Turbine Room 7.09x104

32 1 DB Switchgear Room 2.75x104

33
34 In a response to an RAI, SCE&G discussed the potential for cost-effective hardware changes to
35 address the five fire-related matters listed above (SCE&G, 2003a). This included consideration
38 of the major fire contributors assumed in the analysis, and existing plant features and
37 detection/mitigation capabilities. SCE&G concluded that no hardware modifications aimed at
38 reducing risk were cost-effective for any of the zones. However, SCE&G, did describe several
39 procedural and training enhancements that have been implemented to address fire-related
40 issues.
41
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1 The staff notes that additional SAMAs to reduce the fire risk contributors might be viable at
2 V. C. Summer. However, given that the original fire CDF has already been reduced by over a
3 factor of seven through a combination of hardware and procedure changes, that the updated
4 fire CDF is conservative (since it is based on the IPE model which is over a factor of 3.6 greater
5 than that of the current PRA), and that the plant meets Appendix R fire requirements, it is
6 unlikely that further modifications would both substantially reduce risk and remain cost
7 beneficial.
8
9 The risk associated with other external events at V. C. Summer is small. The CDFs due to high

10 winds, floods and other events were not estimated since they were screened out using the
11 NUREG-1407 approach.
12
13 For purposes of the SAMA evaluation, the contribution of external events to total risk would be
14 bounded by the sensitivity assessment on internal events CDF (discussed in Section G.6.2) if:
15 (1) the total contribution from external events is on the same order of magnitude as the
16 contribution from internal events, and (2) there are no external event vulnerabilities that can be
17 eliminated or mitigated by cost-effective SAMAs. As discussed above, the seismic CDF is
18 relatively low given the high HCLPF value at V. C. Summer, and the contribution from fires is
19 comparable to that from internal events. SCE&G has previously made modifications specifically
20 addressing external event vulnerabilities, and further improvements are not expected to be cost
21 effective. Furthermore, for several SAMAs that were close to being cost beneficial, SCE&G
22 considered the additional risk reduction that might be achieved in external events. Accordingly,
23 the staff finds SCE&G's consideration of external events to be acceptable.
24
25 The staff reviewed the process used by SCE&G to extend the containment performance
26 (Level 2) portion of the PRA to an assessment of offsite consequences (essentially a Level 3
27 PRA). This included consideration of the source terms used to characterize fission product
28 releases for the applicable containment release category and the major input assumptions used
29 in the offsite consequence analyses. The MACCS2 code was utilized to estimate offsite
30 consequences. Plant-specific input to the code includes the V. C. Summer reactor core
31 radionuclide inventory, source terms for each release category, emergency evacuation
32 modeling, site-specific meteorological data, and projected population distribution within a 80 km
33 (50 mile) radius for the year 2042. This nformation is provided In Appendix F of the ER
34 (SCE&G 2002).
35
36 In the ER, SCE&G estimated the dose consequences based on consideration of only those
37 release categories that would contribute to LERF (SGTR, ISLOCA, and containment isolation
38 failure). Late containment failures would not contribute to LERF but could still have offsite
39 consequences. In response to a staff request, SCE&G estimated the offsite doses from late
40 containment failures, and included this contribution in their estimate of total offsite dose. This
41 total offsite dose estimate was used in the subsequent SAMA evaluation. Table 1.f-1 of the
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1 response to the RAI provides a break out of the source term by release category (SCE&G
2 2003a). The source terms used for the SAMA evaluation are taken from the IPE. Accordingly,
3 the staff concludes that the assignment of release categories and source terms is acceptable
4 for use in the SAMA analysis.
5
6 The core inventory input used in the MACCS2 was obtained from the MACCS2 User's Guide,
7 and corresponds to the end-of-cycle values for a 3,412 MWt PWR plant. A scaling factor of
8 0.85 was applied to provide a representative core inventory of 2,900 MWt for V. C. Summer.
9 Release frequencies for three sequences and release fractions were analyzed to determine the

10 50-mile population dose. In response to an RAI, SCE&G re-evaluated the dose after including
11 a non-LERF sequence to account for any contribution from late releases (SCE&G 2003a). All
12 releases were modeled as occurring at ground level. The staff questioned the non-
13 conservatism of this assumption and requested an assessment of the impact of alternative
14 assumptions (e.g., releases at a higher elevation). In response to the RAI, SCE&G assessed
15 the sensitivity of the assumption by analyzing a release from the steam generator release
16 valves with a release height as high as 22 meters. The results showed that the increase in the
17 50-mile population dose would be only about one percent (SCE&G 2003a). Additionally,
18 SCE&G analyzed the sensitivity of the assumption that all releases have a thermal content the
19 same as ambient. This was done by analyzing the releases with a heat content of 0, 3, 30, and
20 300 megawatts. The results showed an-increase in the population dose as high as four
21 percent. These small increases have a negligible impact on the analysis and its results.
22
23 SCE&G used site-specific meteorological data, obtained from the plant meteorological tower,
24 processed from hourly measurements for the 1997 calendar year as input to the MACCS2
25 code. Data from this year was selected because it was found to result in the largest doses
26 based on the analysis of data from 1996 through 2000. Therefore, the staff considers use of the
27 1997 data in the base case to be conservative.
28
29 The population distribution the applicant used as input to the MACCS2 analysis was estimated
30 for the year 2042, based on the NRC geographic information system (GIS) for 1990 (NRC
31 1997c), and the population growth rates were based on 1990 and 2000 County-level census
32 data (USCB 2001). The staff considers the methods and assumptions for estimating population
33 reasonable and acceptable for purposes of the SAMA evaluation.
34

35 The emergency evacuation model was modeled as a single evacuation zone extending out 16
36 km (10 mi) from the plant. It was assumed that 95 percent of the population would move at an
37 average speed of approximately 0.43 meter per second (0.96 mph) with a delayed start time of
38 30 minutes (SCE&G 2003a). This assumption is conservative relative to the NUREG-1 150
39 study (NRC 1990), which assumed evacuation of 99.5 percent of the population within the
40 emergency planning zone. The evacuation assumptions and analysis are deemed reasonable
41 and acceptable for the purposes of the SAMA evaluation.
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1 Much of the site-specific economic data were provided from SECPOP90 (NRC 1997c) by
2 specifying the data for each of the 22 counties surrounding the plant, to a distance of 50 miles.
3 In addition, generic economic data that are applied to the region as a whole were revised from
4 the MACCS2 sample problem input when better information was available. The agricultural
5 economic data were updated using available data from the 1997 Census of Agriculture (USDA
6 1998). These included per diem living expenses, relocation costs, value of farm and non-farm
7 wealth, and fraction of farm wealth from improvements (e.g., buildings).
8
9 SCE&G did not perform sensitivity analyses for the MACCS2 input parameters, such as

10 evacuation and population assumptions. However, sensitivity analyses performed as part of
11 previous SAMA evaluations for other plants have shown that the total benefit of the candidate
12 SAMAs would increase by less than a factor of 2 (typically about 20 percent) due to variations in
13 these parameters. This change is small and would not alter the outcome of the SAMA analysis.
14 Therefore, the staff concludes that the methodology used by SCE&G to estimate the offsite
15 consequences for V. C. Summer provides an acceptable basis from which to proceed with an
16 assessment of risk reduction potential for candidate SAMAs. Accordingly, the staff based its
17 assessment of offsite risk on the CDF and offsite doses reported by SCE&G.
18
19 G.3.0 Potential Plant Improvements
20
21 The process for identifying potential plant improvements, an evaluation of that process, and the
22 improvements evaluated in detail by SCE&G are discussed in this section.
23
24 G.3.1 Process for Identifying Potential Plant Improvements
25
26 SCE&G's process for identifying potential plant improvements (SAMAs) consisted of the
27 following elements:
28
29 * review of plant-specific improvements identified in the V.C. Summer IPE and IPEEE and
30 subsequent PRA revisions
31
32 * review of SAMA analyses submitted in support of original licensing and license renewal
33 activities for other operating nuclear power plants
34
35 * review of other NRC and Industry documentation discussing potential plant
36 Improvements, e.g., NUREG-1560.
37
38 Based on this process, an Initial set of 268 candidate SAMAs was identified, as reported in
39 Table F.4-1 in Appendix F to the ER. In Phase 1 of the evaluation, SCE&G performed a
40 qualitative screening of the nitial list of SAMAs and eliminated SAMAs from further
41 consideration using the following criteria:
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1 * the SAMA is not applicable at V. C. Summer due to design differences,
2
3 * the SAMA has already been implemented at V. C. Summer,
4
5 * the SAMA is sufficiently similar to another SAMA such that they may be combined, or
8
7 * the systems/items associated with the SAMA have no significant safety benefit.
8
9 Based on this screening, 199 SAMAs were eliminated leaving 69 for further evaluation. Of the

10 199 SAMAs eliminated, 55 were eliminated because they were not applicable to V. C. Summer,
11 83 were eliminated because they already had been implemented at V. C. Summer, 56 were
12 similar to another SAMA and were combined, and five were determined not to provide a
13 significant safety benefit.
14
15 A preliminary cost estimate was prepared for each of the 69 remaining candidates to focus on
16 those that had a possibility of having a net positive benefit. A screening cutoff of $1.2M (the
17 maximum attainable benefit or MAB, corresponding to eliminating all severe accident risk) was
18 then applied to the remaining candidates (see discussion in Section G.6.1 for a derivation of the
19 MAB). Thirty-seven of the 69 SAMAs were eliminated because their estimated cost exceeded
20 this MAB, leaving 32 candidate SAMAs for further evaluation in Phase 2. Of these remaining
21 SAMAs, 20 were screened from further analysis because, based on plant-specific PRA insights,
22 they did not provide a significant safety benefit, or because the cost of implementation would be
23 greater than the benefits associated with implementing the SAMA. This culminated in
24 identification of 12 candidate SAMAs.
25
26 In response to an RAI, SCE&G re-evaluated the Phase 1 SAMAs using the 95 confidence
27 level. The screening cutoff became $2.8M. When applied, seven additional Phase 1 SAMAs
28 were Identified for further consideration. Table 4.b-1 of the response to the RAI contains the
29 additional SAMAs and their subsequent disposition. None of the newly identified SAMAs were
30 judged to be cost beneficial (SCE&G 2003a), as discussed in Section G.6.2.
31
32 The 12 remaining SAMAs were further evaluated and subsequently eliminated in the Phase 2
33 evaluation, as described in Sections G.4.0 and G.6.0 of this appendix.
34
35 G.3.2 Staff Evaluation
36
37 SCE&G's efforts to identify potential SAMAs focused primarily on areas associated with nternal
38 initiating events. The initial list of SAMAs generally addressed the accident categories that are
39 dominant CDF contributors or issues that tend to have a large impact on a number of accident
40 sequences at V. C. Summer.
41
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1 The preliminary review of SCE&G's SAMA identification process raised some concerns
2 regarding the completeness of the set of SAMAs identified and the inclusion of plant-specific
3 risk contributors. The staff requested clarification regarding the portion of risk represented by
4 the dominant risk contributors. Because a review of the importance ranking of basic events in
5 the PRA could identify SAMAs that may not be apparent from a review of the top cut sets, the
6 staff also questioned whether an importance analysis was used to confirm the adequacy of the
7 SAMA identification process. In response to the RAI, SCE&G provided a tabular listing of the
8 contributors with the greatest potential for reducing risk as demonstrated by the risk reduction
9 worth (RRW) assigned to the event (SCE&G 2003a). SCE&G used a cutoff of 1.025, and

10 stated that events below this point would influence the CDF by less than 2.5 percent. This
11 equates to an averted cost-risk (benefit) of approximately $30,000. SCE&G also reviewed the
12 LERF-based RRW events to determine if there were additional equipment failures or operator
13 actions that should be included in the provided table. In addition, SCE&G correlated the top
14 RRW events with the SAMAs evaluated in the ER (SCE&G 2003a). Based on these additional
15 assessments, SCE&G concluded that the set of 268 SAMAs evaluated in the ER addresses the
16 major contributors to CDF and LERF, and that the review of the top risk contributors does not
17 reveal any new SAMAs.
18
19 The staff questioned SCE&G about lower cost alternatives to several of the SAMAs evaluated,
20 including the use of: (1) portable battery chargers to supply power to the steam generator
21 instrument panels, (2) a cross-tie to the existing non-safety station batteries, (3) a direct-drive
22 diesel emergency feedwater pump, and (4) an automatic safety injection pump trip on low
23 refueling water storage tank (RWST) level as an alternative to an automatic swap to
24 recirculation (NRC 2003a). In response, SCE&G provided estimated benefits and
25 implementation costs for each alternative (SCE&G 2003a). These are discussed further In
26 Section G.6.2 of this appendix.
27
28 The staff notes that the set of SAMAs submitted is not all inclusive, since additional, possibly
29 even less expensive, design alternatives can always be postulated. However, the staff
30 concludes that the benefits of any additional modifications are unlikely to exceed the benefits of
31 the modifications evaluated and that the alternative improvements would not likely cost less
32 than the least expensive alternatives evaluated, when the subsidiary costs associated with
33 maintenance, procedures, and training are considered.
34
35 The staff concludes that SCE&G used a systematic and comprehensive process for identifying
36 potential plant Improvements for V. C. Summer, and that the set of potential plant
37 improvements identified by SCE&G Is reasonably comprehensive and therefore acceptable.
38 This search included reviewing insights from the IPE and IPEEE, and plant improvements
39 considered in previous SAMA analyses. While explicit treatment of external events in the
40 SAMA Identification process was limited, the staff recognizes that the absence of external event
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1 vulnerabilities reasonably justifies examining primarily the internal events risk results for this
2 purpose.
3
4 G.4.0 Risk Reduction Potential of Plant Improvements
5
6 SCE&G evaluated the risk-reduction potential of the 12 Phase 2 SAMAs applicable to V. C.
7 Summer, as well as several additional SAMAs suggested by the staff.
a
9 SCE&G used model re-quantification to determine the potential benefits. The CDF and

10 population dose reductions were estimated using version UP3a of the V. C. Summer PRA. The
11 changes made to the model to quantify the impact of each SAMA are detailed in Sections 5.1
12 through 5.11 of Appendix F to the ER (SCE&G 2002).
13
14 In response to a staff request, SCE&G further examined several SAMAs including those closest
16 to being cost beneficial to determine the extent to which the SAMAs might reduce external
16 event risk (SCE&G 2003b). The SAMAs considered include: Phase 2 SAMA 3, Phase 2 SAMA
17 10, use of a portable 120V DC generator to supply power to the steam generator level
18 instrumentation, installation of a direct-drive diesel emergency feedwater pump, and use of the
19 fire service water for make-up to the steam generators. This assessment included
20 consideration of both seismic and fire risk. Based on this assessment, SCE&G concluded that
21 although some credit may be taken for these SAMAs in external events, the benefit is more
22 limited than in the internal events analysis. For example, power recovery in fire events may
23 create additional difficulties not present for the initiators addressed in the internal events model.
24 Also, the low cost alternatives would not be required to meet the rigors of a seismicallyualified
25 component, and therefore, may not be useable following a seismic event. Nevertheless,
26 SCE&G conservatively increased the benefit for these SAMAs by a factor of two to account for
27 external events. Table G-3 lists the assumptions used to estimate the risk reduction for each of
28 the 12 SAMAs and several alternatives suggested by the staff (SCE&G 2003a), the estimated
29 risk reduction in terms of percent reduction in CDF and population dose, and the estimated total
30 benefit (present value) of the averted risk. The estimated benefit for all SAMAs was increased
31 by 15% to account for the resolution of peer review comments. The determination of the
32 benefits, and the impact of uncertainties and external events is discussed in Section G.6.2.
33
34
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Table G-3. SAMA Cost/Benetit Screening Analysis

% Risk Reduction Total Benefit (S)
Phase 2 8AMA Assumptions

Population
COF DO"e Baseline Revisedl

2 - Add redundant DC control power for Reduce CDF by lowering the failure probablity of 0.2 -0 1,200 1,400
service water pumps the service water system. Reduce the loss of

service water Initiating event frequency.

3 - Use existing hydro-test pump for Reduce CDF by providing an alternate source of 9 0.5 10,3002 23,7003
reactor coolant pump (RCP) seal seal cooling when component cooling water has
Injection failed. Add CNU_8 event to account for cold water

Injection shock.

9 - Refil the refueling water storage Reduce CDF during extended SBO or LOCAs which 2 1.5 23.800 27,400
tank (RWST) render te residual heat removal (RHR) system

Inoperable

0 10 - Improve the 7.2 kV bus cross-Hle Reduce CDF from loss of oflsIte power events with 1 0.1 20,600 47,4003
Cl capability through emergency one failed diesel generator In combination with

procedure and hardware change failure of required equipment on the remaining
powered emergency bus

11 - Instali relief valves In the Decrease ISLOCA frequency by providing 0.2 65.9 39,700 45.700
component cooling system overpressure protection for the component coolIng

system

12 - Ensure ali ISLOCA releases are Reduce the radionuclide release to the environment 0.2 65.9 39,700 45,700
z scrubbed gIven that an ISLOCA has occurred
a
C 13 - Improved main steam Isolation Impact Isoiation capablity in accident response 0.4 0.1 5,800 6,700

m valve design scenarios as well as for spurious closures that would
_1 be ciassmed as Initiating events. The failure to close

probability Is reduced by a factor of 10 as Is the los
N of condenser Initiating event.
tn
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Table G-3. (contd)

C % Risk Reduction Total Benefit ($) QD3 Phase 2 SAMA Assumptions xm Population
_ CDF Dose Baseline Revised1

20 - Replace current power-operated Change success criteria for feed end blood from two 1.6 0.2 17,800 20,400
relief valves PORVs) with larger ones of three to one of three PORVs.

c~ so that ony one Is required for
:g successful feed and bleed

24 - Create automatc swap over to Improve the reliability of the transition to . 31 30.1 377,80 434,500
i, recirculation on refueling water storage recirculation mode alter depletion of the RWST. Add

tank (RWST) depletion - charging new logic to control the RWST and charging pump
pump suction swap to RHR heat suction valves.
exchangerdischarge

24a - Create automatic swap over to This Is a sensitivity case wich assumes the 9 28.2 117,800 135,400
recirculation on RWST depletion - operator always fail8 to align and estabish cold leg
RHR suction swap to the sump from the recirculation.

cp RWST

_ 25-improved lowpressure system, Use current RHR pipingasInjection path forfire 9.3 19.9 117,500 135,100
I.e., use of the fire service system pumps. Operator action to align pumps is required.
pumps for low-pressure Injection to the Use lumped event to represent hardware and
reactor pressure vessel (RPV) operator action.

28- Replace old alr compressors with Increase reliability of the Instrument air system. 1.1 0.3 13.100 15,100
more reliable ones Reduce Initiating event frequency for loss of

Instrument air, and the failure to start and run
probabIlities of the air compressors.

27 - Install motor generator (MG) set Increase the reliability of manual RCP trip In 1.6 0.1 18,600 21,300
trIp breakers In control room anticipated transient without scram (ATWS).

Eliminates all ATWS rsk as a bounding estimate.

C-

80
0



C-

Table G-3. (contd)

o % Risk Reduction Total Benefit (S)
CO Phase 2 SAMA Assumptions

Population
CDP Dose Baseline Revised

Low Cost Alternatives [not originalY part of the Phase 2 SAMA processj

A-1 - Use portable 120V DC generator Provide power to EFW Instrumentation during an 0.2 -0 3,300 7.600
to supply power to steam generator 880 event to aid the operators In controlling SG
(SG) level Instrentation leve after battery depleton at 4 hours.

A-2 - Add a cross-tie to existing non- Pefmit successful operation of the turbIne-driven 0.2 -0 3,300 3.800
safety station batteries EFW pump (TDEFWP) during an 880 following

battery depletion.

A-3 - Use direct-drive diesel emergency Provide flow to the S(s during an 80 event given 13.1 0.9 152,600 351,0003
fewatr (EFW) pump the failure of the TDEFWP. The direct-drive diesel

EFW pump will be available as an alternate motive
source for the TDEFWP. Use Independent start and
run failure term for the direct-drive diesel. Use
shared test and maintenance terms as failure modes

4 for direct-drive diesel.

A-4 - Create automatic safety injection Prevent pump damage due air entrainment or 0.02 -0 300 350
pump trip on low RWST level cavitation upon a loss of suction source. Provide an

addition cue for control room operators to complete
alignment of recirculation mode cooling.

0 A-5 - Use flre service water for makeup Provide fiow to Ss during an SBO event <0.1 -0 1.100 2,600
to steam generators Secondary side depressurizaton has succeeded.

Z Further 80 depressurization (from 240 pslg to 100
C psig) Is necessary to as part of the alignment of the
m fire service system to the SGs.

The reported benefit for all SAMAs includes a 15% increase to account for an expected Increase in CDF when PRA peer review comments are
addressed.
2In the ER, the benefit was estimated to be $103,000 (SCE&G 2002). In response to an RAI, the benefit was reduced to $10,300 when using more

co realistic assumptions (SCE&G 2003a).
X 3The reported benefit Includes a 15% Increase to account for an expected Increase In CDF when PRA peer review comments are addressed, plus an .

zD additional factor of two Increase to account for benefits from external events (SCE&G 2003b).
CD
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Appendix G

1 The staff has reviewed SCE&G's bases for calculating the risk reduction for the various plant
2 improvements and concludes that the rationale and assumptions for estimating risk reduction
3 are reasonable and, for the above reasons, are generally conservative (i.e., the estimated risk
4 reduction is higher than what would actually be realized). Accordingly, the staff based its
5 estimates of averted risk for the various SAMAs on SCE&G's risk reduction estimates.
6
7 G.5.O Cost Impacts of Candidate Plant Improvements
8
9 SCE&G estimated the costs of implementing the 12 SAMAs which were not initially screened

10 out. The cost estimates conservatively did not include the cost of replacement power during
11 any extended outages that might be needed to implement the modifications. Estimates that
12 were taken from prior SAMA analyses were not adjusted to present-day dollars. For many of
13 the SAMAs considered, the cost estimates were significantly greater than the benefits
14 calculated such that a detailed evaluation was not necessary and a specific dollar value was not
15 reported. Cost estimates were provided for the following SAMAs:
16
17 SAMA Description Cost Estimate ($)
18
19 3 Use existing hydro-test pump for RCP 150K - 170K
20 seal injection
21
22 10 Improve 7.2 kV bus cross-tie capability >50K
23
24 24 Create automatic swap over to recirculation 1 .2M
25 on RWST depletion
26
27 25 Install additional diesel-driven fire pump 565K
28 to provide low-pressure injection to the RPV
29 from the RWST through existing RHR piping
30
31 A-1 Use portable 120V DC generator to supply power 84K
32 to steam generator level instrumentation
33
34 A-2 Add a cross-te to existing non-safety station batteries 59K
35
36 A-3 Add direct-drive diesel EFW pump 80OK
37
38 A-4 Create automatic safety injection pump trip on low 750K
39 RWST level
40
41 A-5 Use fire service water for makeup to steam generators 28K
42
43 The staff reviewed the bases for the applicant's cost estimates. For certain improvements, the
44 staff also compared the cost estimates (presented in Table F.6-1 of Appendix F to the ER) to
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1 estimates developed elsewhere for similar improvements, including estimates developed as
2 part of other licensees' analyses of SAMAs for operating reactors and advanced light-water
3 reactors. A majority of the SAMAs were eliminated from further consideration on the basis that
4 the expected implementation cost would be much greater than the estimated risk reduction
5 benefit. This is reasonable for the SAMAs considered given the relatively small estimated
6 benefit for the SAMAs (a maximum benefit of about $378K based on the analyses contained in
7 the ER), and the large implementation costs typically associated with major hardware changes
8 and hardware changes that impact safety-related systems. In previous SAMA evaluations the
9 implementation costs for such hardware changes were generally estimated to be $1 million or

10 more.
11
12 The staff notes that the cost to implement a direct-drive diesel EFW pump at another plant was
13 estimated to be about $200K. SCE&G estimated the cost of the modification to be about
14 $800K based on the following: $200K for design, $200K for evaluations, $1 00K for materials,
15 $200K for implementation, $30K for training, and $80K for documentation and closeout
16 (SCE&G 2003c). To verify the validity of the $800K cost, the staff reviewed the costs for similar
17 modifications evaluated in other plants' SAMA analyses as summarized below.
18
19 * $460K for installation of a safety-related SW pump (Calvert Cliffs)
20
21 * $300K - $600K to provide capability for diesel-driven, low pressure vessel makeup
22 (adding a line from the firewater header, a post indicator valve in the yard and safety-
23 related double isolation valves to the connection with the LHSI) (Surry)
24
25 * >$890K to replace two of the four safety injection pumps with diesel pumps (Turkey
26 Point). Assuming that one pump would be half of this cost, the value would be >$445K.
27
28 * >$2M to install a motor-driven feedwater pump (Peach Bottom)
29
30 * $480K to install a suppression pool jockey pump (Peach Bottom).
31
32 Although SCE&G's cost estimate is significantly greater than $200K, it does not appear to be
33 unreasonable relative to the cost estimates for similar modifications. The staff concludes that
34 the cost estimates provided by SCE&G are sufficient and appropriate for use in the SAMA
35 evaluation.
36
37 G.6.0 Cost-Benefit Comparison
38
39 SCE&G's cost-benefit analysis and the staffs review are described In the following sections.
40
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1 G.6.1 SCE&G Evaluation
2
3 The methodology used by SCE&G was based primarily on NRC's guidance for performing cost-
4 benefit analysis, .e., NUREGIBR-01 84, Regulatory Analysis Technical Evaluation Handbook
5 (NRC 1 997d). The guidance involves determining the net value for each SAMA according to
6 the following formula:
7
8 Net Value = (APE + AOC + AOE + AOSC) - COE
9

10 where,
11
12 APE = present value of averted public exposure ($)
13 AOC = present value of averted offsite property damage costs ($)
14 AOE = present value of averted occupational exposure costs ($)
15 AOSC = present value of averted onsite costs ($)
16 COE = cost ot enhancement ($).
17
18 If the net value of a SAMA is negative, the cost of implementing the SAMA is larger than the
19 benefit associated with the SAMA and it is not considered cost beneficial. SCE&G's derivation
20 of each of the associated costs is summarized below.
21
22 Averted Public Exoosure APE) Costs
23
24 The APE costs were calculated using the following formula:
25
26 APE = Annual reduction in public exposure (Aperson-rernyear)
27 x monetary equivalent of unit dose ($2,000 per person-rem)
28 x present value conversion factor (10.76 based on a 20-year period with a 7-
29 percent discount rate).
30
31 As stated in NUREGIBR-0184 (NRC 1997d), it is important to note that the monetary value of
32 the public health risk after discounting does not represent the expected reduction in public
33 health risk due to a single accident. Rather, it is the present value of a stream of potential
34 losses extending over the renewal period for the facility. Thus, it reflects the expected annual
35 loss due to a single accident, the possibility that such an accident could occur at any time over
36 the renewal period, and the effect of discounting these potential future losses to present value.
37 For the purposes of initial screening, SCE&G calculated an APE of approximately $20,500 for
38 the 20-year license renewal period, which assumes elimination of all severe accidents.
39
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1 Averted Offsite Property Damage Costs (AOC)
2
3 The AOCs were calculated using the following formula:
4
5 AOC = Annual CDF reduction
6 x offsite economic costs associated with a severe accident (on a per-event basis)
7 x present value conversion factor.
8
9 For the purposes of initial screening which assumes all severe accidents are eliminated,

10 SCE&G calculated an annual offsite economic risk of about $2,700 based on the Level 3 risk
11 analysis. This results in a discounted value of approximately $29,500 for the 20-year license
12 renewal period.
13
14 Averted Occuiational Exposure (AE) Costs
15
16 The AOE costs were calculated using the following formula:
17
18 AOE = Annual CDF reduction
19 x occupational exposure per core damage event
20 x monetary equivalent of unit dose
21 x present value conversion factor.
22
23 SCE&G derived the values for averted occupational exposure from information provided In
24 Section 5.7.3 of the regulatory analysis handbook (NRC 1997d). Best estimate values provided
25 for immediate occupational dose (3300 person-rem) and long-term occupational dose (20,000
26 person-rem over a 10-year cleanup period) were used. The present value of these doses was
27 calculated using the equations provided in the handbook in conjunction with a monetary
28 equivalent of unit dose of $2,000 per person-rem, a real discount rate of:7-percent, and a time
29 period of 20 years to represent the license renewal period. For the purposes of initial
30 screening, which assumes all severe accidents are eliminated, SCE&G calculated an AOE of
31 approximately $21,300 for the 20-year license renewal period.
32
33 Averted Onsite Costs (AOSC)
34
35 Averted onsite costs (AOSC) include averted cleanup and decontamination costs and averted
36 power replacement costs. Repair and refurbishment costs are considered for recoverable
37 accidents only and not for severe accidents. SCE&G derived the values for AOSC based on
38 information provided in Section 5.7.6 of the regulatory analysis handbook (NRC 1997d).
39

- July 2003 G-21 Draft NUREG-1437, Supplement 15



Appendix G

1 SCE&G divided this cost element into two parts - the Onsite Cleanup and Decontamination Cost,
2 also commonly referred to as averted cleanup and decontamination costs, and the replacement
3 power cosL
4
5 Averted cleanup and decontamination costs (ACC) were calculated using the following formula:
6
7 ACC = Annual CDF reduction
8 x present value of cleanup costs per core damage event
9 x present value conversion factor.

10
11 The total cost of cleanup and decontamination subsequent to a severe accident is estimated in the
12 regulatory analysis handbook to be $1.5 x 109 (undiscounted). This value was converted to present
13 costs over a 1 0-year cleanup period and integrated over the term of the proposed license extension.
14 For the purposes of initial screening, which assumes all severe accidents are eliminated, SCE&G
15 calculated an ACC of approximately $663,000 for the 20-year license renewal period.
16
17 Long-term replacement power costs (RPC) were calculated using the following formula:
18
19 RPC = Annual CDF reduction
20 x present value of replacement power for a single event
21 x factor to account for remaining service years for which replacement power is
22 required
23 x reactor power scaling factor
24
25 SCE&G based its calculations on the value of 966 MWe. Therefore, SCE&G applied a power
28 scaling factor of 966 MWe/910 MWe to determine the replacement power costs. For the purposes
27 of initial screening, which assumes all severe accidents are eliminated, SCE&G calculated an RPC
28 of approximately $469,000 for the 20-year license renewal period.
29
30 Using the above equations, SCE&G estimated the total present dollar value equivalent associated
31 with completely eliminating severe accidents at V. C. Summer to be about $1.2M.
32
33 SCE&G's Results
34
35 If the implementation costs were greater than the maximum attainable benefit (MAB) of $1.2M, then
36 the SAMA was screened from further consideration. Thirty-seven of the 69 SAMAs surviving the
37 Phase 1 screening were eliminated from further consideration in this way. Twenty additional SAMAs
38 were eliminated because, based on plant-specific PRA insights, they dd not provide a significant
39 safety benefit or because the cost of implementation would be greater than the benefits associated
40 with implementing the SAMA, leaving 12 for final analysis. A more refined look at the costs and
41 benefits was performed for the remaining 12 SAMAs, plus several altemative SAMAs identified by
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I the staff. The cost-benefit results for these SAMAs are presented in Table G-3. As a result, all
2 SAMAs that were evaluated were eliminated because the cost was expected to exceed the
3 estimated benefit
4
5 SCE&G performed sensitivity analyses to evaluate the impact of parameter choices on the analysis
6 results (SCE&G 2002, 2003a). The sensitivity analyses included the calculation of candidate SAMA
7 benefits using a 3-percent real discount rate as recommended in NUREG/BR-0184 (NRC 1997d).
8 This sensitivity case resulted in less than a factor of 1.2 increase in the benefit calculation.
9 Additionally, SCE&G considered the impact on results If the 95h percentile value of the CDF were

10 utilized in the cost-benefit analysis Instead of the mean CDF. This analysis resulted in about a
11 factor of 2.3 Increase in the benefit calculation. These analyses did not change SCE&G's
12 conclusion that none of the candidate SAMAs would be cost beneficial.
13
14 G.62 Staff Evaluation
15
16 The cost-benefit analysis performed by SCE&G was based primarily on NUREG/BR-0184 (NRC
17 1997d) and was executed consistent with that guidance.
18
19 In response to an RAI, SCE&G considered the uncertainties associated with the calculated CDF
20 (Table G-4). If the 95" percentile values of the CDF were utilized in the cost-benefit analysis
21 instead of the mean CDF value cited above, the estimated benefits of the SAMAs would increase by
22 about a factor of 2.3. SCE&G revisited the set of SAMAs screened out in Phase 1 of the evaluation
23 and identified seven additional SAMAs that could be cost-beneficial using the 95 percentile value of
24 the CDF. In Table 4.b-1 of the response to the RAI, SCE&G discusses the cost of implementation
25 and the benefit for each of these additional SAMAs (SCE&G 2003a). The averted cost-risk (benefit)
26 was estimated by utilizing RRWs or the averted cost-risk for similar SAMAs, and then scaling this
27 value by a factor of 2.3 in order to account for the 95" percentile PRA results. All seven SAMAs
28 were found to have implementation costs greater than their averted cost-risk (benefit), and thus,
29 were eliminated from further consideration. The staff reviewed the information provided by the
30 applicant in response to this RAI and agrees with the conclusion that none of the newly identified
31 Phase 2 SAMAs would be cost beneficial.
32
33 Table G-4. Uncertainty in the calculated CDF for V. C. Summer

34

35

36

37

38

Percentile CDF (per year)

5th 1.87x104

median 4.44x104

mean 5.63x104

95th 1.32x104
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1 SCE&G revisited the cost-benefit analyses for the 12 Phase 2 SAMAs and found that when the
2 95" confidence level is used, SAMAs 3 and 10 potentially become cost beneficial (SCE&G
3 2003a). These SAMA were further evaluated and dispositioned as summarized below:
4
5 SAMA 3 involves use of the existing hydro-test pump for RCP seal injection. This would
6 reduce the CDF by providing an alternate source of cooling when CCW has failed. A
7 benefit of $103K was initially calculated for this SAMA based on nternal events, as
8 described in Response 4c to the RAI. In their RAI response (SCE&G 2003a), SCE&G
9 noted that the evaluation used a lumped event in the model which did not account for

10 power dependencies, and assumed an optimistic reliability value (a failure probability of
11 0.001). Additionally, the benefit estimate did not consider that the RCP seals may heat
12 up and fail while the alternate cooling method is being aligned, or could fail as a result of
13 thermal shock when cold water is eventually reintroduced. When power dependencies
14 and thermal effects are included in the model, the benefit of this SAMA is reduced to
15 about $1OK. The staff agrees that these modeling considerations are valid and that the
16 benefits associated with this SAMA would be small, given that it derives from low
17 probability sequences in which CCW is lost in conjunction with the charging pumps. This
18 benefit was subsequently increased by 15% to account for an expected increase in CDF
19 when PRA peer review comments are addressed, plus an additional factor of two to
20 account for benefits from external events, resulting in a total benefit of about $24K.
21 Using the 95" percentile CDF for internal events, the benefit would also be about $24K.
22 SCE&G estimated the cost of implementation to be approximately $150K to $170K.
23 Accordingly, this SAMA is not cost-beneficial.
24
25 SAMA 10 involves improvements to the 7.2 kV bus cross-tie via the development of
26 emergency procedures that contain step-by-step instructions for performing the cross-
27 tie. An averted cost-risk (benefit) of $20.6K was initially calculated for this SAMA based
28 on internal events, as described in response 4c to the RAI (SCE&G 2003a). The
29 estimated benefit was subsequently increased by 15% to account for an expected
30 increase in CDF when PRA peer review comments are addressed, plus an additional
31 factor of two to account for benefits from external events, resulting in a total benefit of
32 about $48K (SCE&G 2003b). Using the 95" percentile results in conjunction with the
33 internal events CDF, the benefit would also be about $48K (SCE&G 2003a). In the ER,
34 SCE&G estimated the cost of implementation to be approximately $25,000 to $50,000.
35 However, in their RAI response (SCE&G 2003a), SCE&G noted that this SAMA would
38 require modification to controls in the main control room. Costs associated with this
37 aspect were not considered in the original cost estimate provided, nor were costs
38 associated with the engineering analysis needed to support the modification. When
39 these additional costs factors are included, the implementation costs would be
40 substantially greater than $50K. Accordingly, this SAMA is not cost-beneficial.
41
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1 The staff questioned SCE&G about lower cost altematives to several of the SAMAs evaluated,
2 including the use of: (1) a portable 120V DC generator to supply power to the steam generator
3 instrument panels, (2) a cross-tie to the existing non-safety station batteries, (3) a direct-drive
4 diesel emergency feedwater pump, and (4) an automatic safety injection pump trip on low
5 RWST level as an alternative to an automatic swap to recirculation (NRC 2003a). In response,
6 SCE&G provided estimated benefits and implementation costs for each alternative. Based on
7 these estimates, none of these alternatives appear cost beneficial. Specifically, SCE&G
8 estimated that the portable 120V DC generator altemative would have a benefit of $7.6K
9 (including Impact of external events) and an implementation cost of $84K (SCE&G 2003a,

10 2003b). The cross-tie to the existing non-safety station batteries would have a benefit of $3300
11 and an implementation cost of $59K. The direct-drive emergency feedwater pump would have
12 a benefit of $351K (including Impact of external events) and a revised implementation cost of
13 $800K (SCE&G 2003a, 2003b). The fourth alternative would have a benefit of $300 which is far
14 less than the estimated Implementation cost of $750K (SCE&G 2003a). SCE&G determined
15 that none of the alternative SAMAs suggested in the RAI would be cost beneficial.
16
17 For the portable12OV DC generator alternative, a key factor in the evaluation is the human error
18 probability associated with the operation of the turbine driven EFW pump after battery
19 depletion. SCE&G assumed a value of 0.0041 In the baseline analysis, and provided
20 supporting justification for this value in response to RAls (SCE&G 2003a and 2003b). The
21 rationale includes consideration of the long time period available for operator and technical
22 support center staff to achieve specified steam generator levels prior to battery depletion, the
23 relatively minor adjustments to feed rates that would be necessary following battery depletion,
24 and the available procedures and local indications associated with the necessary human
25 actions. Although it is SCE&G's position that the value of 0.0041 Is appropriate, they provided
26 a sensitivity case in which the baseline human error probability for operation of the turbine
27 driven EFW was increased to a nominal value of 0.1. Given this assumption, the benefit
28 Increases to about $51 K. If a factor of two is added to account for benefits from external
29 events, as was done for the baseline case, the benefit would become $102K. When compared
30 to the Implementation cost of $84K, this SAMA appears to be cost beneficial. Hwever, as
31 noted in Section G.4.0, the benefit of this SAMA in external events would be limited by factors
32 such as equipment operability after a seismic event. The staff concludes that given more
33 realistic assumptions regarding risk reduction achievable in external events, and a somewhat
34 lower nominal human error probability that might be justified based on the rationale provided by
35 SCE&G, this SAMA would not be cost beneficial.
36
37 SCE&G estimated the benefit of the direct-drive diesel EFW pump to be $153K. The staff,
38 noting that the estimated cost to implement this modification at another plant was about $200K,
39 issued a suppmental RAI regarding the estimated benefits. In response to the supplemental
40 RAI, SCE&G provided a revised risk reduction estimate of about $350K, which included both a
41 15% increase to account for the resolution of peer review comments and a factor of two
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1 increase to account for additional benefits that might be achieved in external events. However,
2 SCE&G also estimated the plant-specific cost to implement this modification to be about $800K
3 for V. C. Summer. The cost estimates are discussed further in Section G.5.0. Based on the
4 revised cost and benefit estimates, the staff finds that the applicant's assessment is
5 reasonable, and concludes that this SAMA is not cost-beneficial.
6
7 In addition, the staff requested a cost-benefit assessment for using the fire protection system as
8 a backup for maintaining steam generator inventory. This alternative was estimated to have a
9 benefit of $2.6K (including impact of external events) and an implementation cost of $28K, and

10 would therefore not be cost beneficial (SCE&G 2003b).
11
12 SCE&G also performed a sensitivity analysis that addressed variations in discount rate. The
13 use of a three-percent real discount rate (rather than seven percent used in the baseline)
14 results in an increase in the maximum attainable benefit of approximately 13 percent. The
15 results of the sensitivity study are bounded by the uncertainty assessment described above,
16 which considered an increase of a factor of 2.3.
17
18 The staff concludes that the costs of all of the SAMAs assessed would be higher than the
19 associated benefits. This conclusion is supported by sensitivity analysis and upheld despite a
20 number of additional uncertainties and non-quantifiable factors in the calculations, summarized
21 as follows:
22
23 * Uncertainty in the internal events CDF was not initially included in the calculations,
24 which employed best-estimate values to determine the benefits. The 95m percentile
25 CDF for internal events is approximately 2.3 times the mean value. Even upon
26 considering the benefits at the 9 percentile value, no SAMAs were judged to be cost-
27 beneficial. Therefore, the staff does not expect the consideration of CDF uncertainty to
28 alter the conclusions of the analysis.
29
30 * External events were similarly not included in the V. C. Summer risk profile. However,
31 given that the expected external events contribution to CDF is calculated in a
32 conservative fashion and is expected to be on the same order of magnitude as the
33 internal events contribution to CDF, a factor of two increase in the maximum attainable
34 benefits to account for the external events should be conservative. In response to an
35 RAI, SCE&G re-evaluated several SAMAs that were closest to being cost beneficial by
36 increasing the benefits by 15% to account for PRA peer review comments, plus an
37 additional factor of two to account for external events. This equates to a factor of 2.3
38 which is the same as the factor considered in the uncertainty assessment. As a result,
39 none of the evaluated SAMAs were cost beneficial. Therefore, the staff concludes that
40 a more detailed assessment would not yield any new SAMAs.
41
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1 * The staff finds the risk reduction and cost estimates to be reasonable, and generally
2 conservative. As such, uncertainty in the costs of any of the contemplated SAMAs
3 would not likely have the effect of making them cost beneficial.
4
5 G.7.0 Conclusions
6
7 SCE&G compiled a list of 268 SAMA candidates using the SAMA analyses as submitted in
8 support of licensing activities for other nuclear power plants, NRC and industry documents
9 discussing potential plant improvements, and the plant-specific insights from the V. C. Summer

10 IPE, IPEEE, and current PRA model. A qualitative screening removed SAMA candidates that
11 (1) were not applicable at V. C. Summer due to design differences, (2) were sufficiently similar
12 to another SAMA such that they could be combined, (3) had already been implemented at V. C.
13 Summer, or (4) did not provide a significant safety benefit. A total of 199 SAMA candidates
14 were eliminated based on the above criteria, leaving 69 SAMA candidates for further evaluation.
15
16 Using guidance in NUREG/BR-0184 (NRC 1997d), the current PRA model, and a Level 3
17 analysis developed specifically for SAMA evaluation, a maximum attainable benefit of about
18 $1 .2M was calculated, representing the total present dollar value equivalent associated with
19 completely eliminating severe accidents at V. C. Summer. Thirty-seven of the 69 SAMAs were
20 eliminated from further evafuation because their implementation costs were greater than this
21 maximum attainable benefit. An additional 20 SAMAs were eliminated because, based on plant-
22 specific PRA Insights, they did not provide a significant safety benefit, or because the cost of
23 implementation would be greater than the benefits associated with implementing the SAMA. For
24 the remaining 12 SAMA candidates and several additional alternatives identified by the staff,
25 more detailed conceptual design and cost estimates were developed as shown in Table G-3.
26 The cost-benefit analyses showed that none of the candidate SAMAs were cost-beneficial.
27
28 The staff reviewed the SCE&G analysis and concluded that the methods used and the
29 implementation of those methods were sound. The treatment of SAMA benefits and costs, the
30 generally large negative net benefits, and the small baseline risks support the general
31 conclusion that the SAMA evaluations performed by SCE&G are reasonable and sufficient for
32 the license renewal submittal. The unavailability of a seismic and fire PRA model precluded a
33 quantitative evaluation of SAMAs specifically aimed at reducing risk of these Initiators; however,
34 improvements have been realized as a result of the IPEEE process at V. C. Summer that would
35 minimize the likelihood of identifying further cost-beneficial enhancements In these areas. To
36 assess the potential impact of uncertainties in the analysis or the inclusion of additional benefits
37 In external events, SCE&G applied a factor of two multiplier to the estimated benefits based on
38 Intemally-initiated events, and confirmed that even when considering the increase in the
39 benefits, none of the SAMAs become cost beneficial.
40
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1 Based on its review of the SCE&G SAMA assessment and as explained above, the staff finds
2 that none of the candidate SAMAs are cost beneficial. This is based on conservative treatment
3 of costs and benefits. This conclusion is consistent with the low residual level of risk indicated in
4 the V. C. Summer PRA and the fact that V. C. Summer has already implemented plant
5 improvements identified from the IPE and IPEEE processes.
6
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