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1 Abstract

2 The U.S. Nuclear Regulatory Commission (NRC) considered the environmental impacts of
3 renewing nuclear power plant operating licenses (OLs) for a 20-year period in its Generic
4 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
5 Volumes 1 and 2, and codified the results in 10 CFR Part 51. In the GEIS (and its
6 Addendum 1), the staff identifies 92 environmental issues and reaches generic conclusions
7 related to environmental Impacts for 69 of these Issues that apply to all plants or to plants with
8 specific design or site characteristics. Additional plant-specific review Is required for the
9 remaining 23 issues. These plant-specific reviews are to be Included in a supplement to the

1 0 GEIS.

11 This draft supplemental environmental Impact statement (SEIS) has been prepared in response
12 to an application submitted to the NRC by the Southern Nuclear Operating Company (SNC) to
13 renew the OLs for the Joseph M. Farley Nuclear Plant Units I and 2 (Farley) for an additional
14 20 years under 10 CFR Part 54. This draft SEIS includes the NRC staff's analysis that
15 considers and weighs the environmental impacts of the proposed action, the environmental
16 Impacts of alternatives to the proposed action, and mitigation measures available for reducing
17 or avoiding adverse impacts. It also includes the staff's preliminary recommendation regarding
18 the proposed action.

19 Regarding the 69 issues for which the GEIS reached generic conclusions, neither SNC nor the
20 staff has Identified information that is both new and significant for any Issue that applies to
21 Farley Units 1 and 2. In addition, the staff determined that information provided during the
22 scoping process did not call into question the conclusions in the GEIS. Therefore, the staff
23 concludes that the impacts of renewing the Farley OLs will not be greater than impacts
24 identified for these issues in the GEIS. For each of these issues, the staff's conclusion in the
25 GEIS is that the impact Is of SMALL significance) (except for collective offsite radiological
26 impacts from the fuel cycle and high-level waste and spent fuel, which were not assigned a
27 single significance level).

28 Regarding the remaining 23 Issues, those that apply to Farley Units I and 2 are addressed in
29 this draft SEIS. For each applicable issue, the staff concludes that the significance of the
30 potential environmental impacts of renewal of the OLs is SMALL. The staff also concludes that
31 additional mitigation measures are not likely to be sufficiently beneficial as to be warranted.
32 The staff determined that Information provided during the scoping process did not identify any
33 new issue that has a significant environmental Impact.

34 The NRC staff's preliminary recommendation Is that the Commission determine that the
35 adverse environmental impacts of license renewal for Farley Units 1 and 2 are not so great that
36 preserving the option of license renewal for energy-planning decisionmakers would be

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

August 2004 Iii Draft NUREG-1 437, Supplement 18



1 unreasonable. This recommendation is based on (1) the analysis and findings in the GEIS; (2)
2 the Environmental Report submitted by SNO; (3) consultation with Federal, State, and local
3 agencies; (4) the staffs own independent review; and (5) the staff's consideration of public
4 comments received during the scoping process.

Draft NUREG-1 437, Supplement 18 iv August 2004



1 Contents

2 Abstract. iii
3 Executive Summary .xiii
4 Abbreviations/Acronyms .xix

5
6 1.0 Introduction .1-1
7 1.1 Report Contents .1-2
8 1.2 Background .1-3
9 1.2.1 Generic Environmental Impact Statement .1-3

10 1.2.2 License Renewal Evaluation Process .1-4
11 1.3 The Proposed Federal Action .1-7
12 1.4 The Purpose and Need for the Proposed Action .1-8
13 1.5 Compliance and Consultations .1-8
14 1.6 References .1-9
15
16 2.0 Description of Nuclear Power Plant and Site and Plant Interaction

17 with the Environment .2-1
18 2.1 Plant and Site Description and Proposed Plant Operation During the Renewal Term 2-1

19 2.1.1 Extemal Appearance and Setting .................................. 2-4

20 2.1.2 Reactor Systems ................................................ 2-4
21 2.1.3 Cooling and Auxiliary Water Systems ............................... 2-5

22 2.1.4 Radioactive Waste Management Systems and Effluent Control Systems .... 2-7

23 2.1.4.1 Liquid Waste Processing Systems and Effluent Controls ..... ....... 2-8

24 2.1.4.2 Gaseous Waste Processing Systems and Effluent Controls .... .... 2-10
25 2.1.4.3 Solid Waste Processing .................................... 2-12

26 2.1.5 Nonradioactive Waste Systems .................................. 2-13
27 2.1.6 Plant Operation and Maintenance ................................. 2-14

28 2.1.7 Power Transmission System ..................................... 2-15
29 2.2 Plant Interaction with the Environment .................................. 2-18

30 2.2.1 Land Use .................. .................................. 2-19
31 2.2.2 Water Use ................................................... 2-19

32 2.2.3 Water Quality .............. .................................. 2-22
33 2.2.4 Air Quality ................. .................................. 2-24

34 2.2.5 Aquatic Resources ............................................ 2-25
35 2.2.5.1 Federally Listed Aquatic Species ............................. 2-29

36 2.2.5.2 State-Listed Aquatic Species ................................ 2-34

August 2004 v Draft NUREG-1437, Supplement 18



1 2.2.5.3 State Special-Status Aquatic Species .......................... 2-35

2 2.2.6 Terrestrial Resources .......................................... 2-36

3 2.2.6.1 Federally Listed Terrestrial Species ........................... 2-45

4 2.2.6.2 State-Listed Terrestrial Species .............................. 2-51

5 2.2.7 Radiological Impacts ........................................... 2-56

6 2.2.8 Socioeconomic Factors ......................................... 2-57

7 2.2.8.1 Housing ................................................ 2-58

8 2.2.8.2 Public Services ........................................... 2-58

9 2.2.8.3 Offsite Land Use ......................................... 2-61

10 2.2.8.4 Visual Aesthetics and Noise ................................. 2-62

11 2.2.8.5 Demography ............................................ 2-63

12 2.2.8.6 Economy ............................................... 2-64

13 2.2.9 Historic and Archaeological Resources ............................. 2-66

14 2.2.9.1 Cultural Background ....................................... 2-66

15 2.2.9.2 Historic and Archaeological Resources at and Near Farley .... ..... 2-72

16 2.2.10 Related Federal Project Activities and Consultations ..... ............ 2-73

17 2.3 References ................ ...................................... 2-74

18
19 3.0 Environmental Impacts of Refurbishment .................................... 3-1

20 3.1 References . ....................................................... 3-3

21
22 4.0 Environmental Impacts of Operation ....................................... 4-1

23 4.1 Cooling System .................................................... 4-2

24 4.1.1 Water Use Conflicts (Plants with Cooling Ponds or Cooling Towers Using
25 Makeup Water from a Small River with a Low Flow) ..................... 4-11

26 4.1.2 Microbiological Organisms (Public Health) .......................... 4-13

27 4.2 Transmission Lines ................................................ 4-14

28 4.2.1 Electromagnetic Fields-Acute Effects ............................. 4-18

29 4.2.2 Electromagnetic Fields-Chronic Effects ........................... 4-20

30 4.3 Radiological Impacts of Normal Operations .............................. 4-20

31 4.4 Socioeconomic Impacts of Plant Operations During the License Renewal Period . 4-21

32 4.4.1 Housing Impacts During Operations ............................... 4-24

33 4.4.2 Public Services: Public Utility Impacts During Operations .... .......... 4-25

34 4.4.3 Offsite Land Use During Operations ............................... 4-26

35 4.4.4 Public Services: Transportation Impacts During Operations ............. 4-27

36 4.4.5 Historic and Archaeological Resources ............................. 4-28

37 4.4.6 Environmental Justice .......................................... 4-29

38 4.5. Groundwater Use and Quality ........................................ 4-34

Draft NUREG-1437, Supplement 18 vi August 2004



1 4.5.1 Groundwater Use Conflicts (Potable and Service Water; Plants That Use
2 >lOOgpm) ............................... 4-34
3 4.5.2 Groundwater Use Conflicts (Plants Using Coolin' Towers Withdrawing
4 Makeup Water From a Small River) .............................. 4-35
5 4.6 Threatened or Endangered Species . .............................. 4-36

6 4.6.1 Aquatic Species ............................... 4-36
7 4.6.2 Terrestrial Species .............................. 4-37
8 4.7 Evaluation of Potential New and Significant Information on Impacts of Operations
9 During the Renewal Term .................... 4-38

10 4.8 Cumulative Impacts ..................... 4-38
11 4.8.1 Cumulative Impacts Resulting from the Operation of the Plant Cooling
12 System .... 4-39
13 4.8.2 Cumulative Impacts Resulting from the Operation of Transmission Unes ... 4-40
14 4.8.3 Cumulative Radiological Impacts .................................. 4-40
15 4.8.4 Cumulative Socioeconomic Impacts ............................... 4-41
16 4.8.5 Cumulative Impacts on Groundwater Use and Quality ..... ............ 4-41
17 4.8.6 Cumulative Impacts on Threatened or Endangered Species ..... ........ 4-42
18 4.8.7 Conclusions Regarding Cumulative Impacts ......................... 4-44
19 4.9 Summary of Impacts of Operations During the Renewal Term ..... .......... 4-44
20 4.10 References ...................................................... 4-45

21
22 5.0 Environmental Impacts of Postulated Accidents ............................... 5-1
23 5.1 Postulated Plant Accidents ............................................ 5-1
24 5.1.1 Design-Basis Accidents .......................................... 5-2
25 5.1.2 Severe Accidents ............ .................................. 5-3
26 5.2 Severe Accident Mitigation Alternatives .................................. 5-4

27 5.2.1 Introduction ................................................... 5-4
28 5.2.2 Estimate of Risk ............. .................................. 5-5
29 5.2.3 Potential Plant Improvements ..................................... 5-7
30 5.2.4 Evaluation of Risk Reduction and Costs of Improvements ..... .......... 5-8
31 5.2.5 Cost-Benefit Comparison ......................................... 5-9
32 5.2.6 Conclusions ................ .................................. 5-9
33 5.3 References . ..................................................... 5-10
34
35 6.0 Environmental Impacts of the Uranium Fuel Cycle and Solid Waste Management .... 6-1

36 6.1 The Uranium Fuel Cycle ............ .................................. 6-2
37 6.2 References . ....................................................... 6-8

38
39 7.0 Environmental Impacts of Decommissioning ................................. 7-1

40 7.1 Decommissioning ................................................... 7-2
41 7.2 References . ....................................................... 7-4

August 2004 vii Draft NUREG-1437, Supplement 18



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

8.0 Environmental Impacts of Alternatives to Operating License Renewal ... ........... 8-1

8.1 No-Action Alternative ................................................ 8-1
8.2 Alternative Energy Sources ........................................... 8-6

8.2.1 Coal-Fired Generation . ........................................... 8-7

8.2.2 Natural Gas-Fired Generation ....... ............................. 8-22

8.2.3 Nuclear Power Generation ........ .............................. 8-31

8.2.4 Purchased Electrical Power ....... .............................. 8-40
8.2.5 Other Alternatives ............................................. 8-40

8.2.5.1 Oil-Fired Generation .........................
8.2.5.2 Wind Power ...............................
8.2.5.3 Solar Power ...............................
8.2.5.4 Hydropower ...............................
8.2.5.5 Geothermal Energy .........................
8.2.5.6 Wood Waste ..............................
8.2.5.7 Municipal Solid Waste .......................
8.2.5.8 Other Biomass-Derived Fuels .................
8.2.5.9 Fuel Cells .................................
8.2.5.10 Delayed Retirement ........................
8.2.5.11 Utility-Sponsored Conservation ...............

8.2.6 Combination of Alternatives .......................

.............. .8-40

.............. 8-41

.............. 8-41

.............. .8-42

.............. 8-42

.............. .8-43
.............. .8-43
.............. .8-44
.............. .8-44
.............. 8-45
.............. 8-45
.............. .8-46

8.3 Summary of Alternatives Considered ................................... 8-49

8.4 References . ...................................................... 8-50

9.0 Summary and Conclusions ........ ...................................... 9-1

9.1 Environmental Impacts of the Proposed Action-License Renewal ............. 9-4

9.1.1 Unavoidable Adverse Impacts ..................................... 9-5

9.1.2 Irreversible or Irretrievable Resource Commitments .................... 9-5
9.1.3 Short-Term Use Versus Long-Term Productivity ....................... 9-6

9.2 Relative Significance of the Environmental Impacts of License Renewal and
Alternatives . ........................................................ 9-6

9.3 Staff Conclusions and Recommendations ................................ 9-7
9.4 References ........................................................ 9-9

Appendix A: Comments Received on the Environmental Review ..................... A-1

Comments Received During Scoping ....................................... A-5

Appendix B: Contributors to the Supplement .................................... B-1

Draft NUREG-1437, Supplement 18 viii August 2004



1 Appendix C: Chronology of NRC Staff Environmental Review Correspondence Related
2 to the Southern Nuclear Operating Company's Application for License Renewal of
3 Joseph M. Farley Nuclear Plant, Units 1 and 2 ........ ........................ C-1

4
5 Appendix D: Organizations Contacted ......................................... D-1

6
7 Appendix E: Southern Nuclear Operating Company's Compliance Status and
8 Consultation Correspondence ............... .............................. E-1

9
10 Appendix F: GEIS Environmental Issues Not Applicable to Farley Units 1 and 2 . ........ F-1

11 References ........................................................... F-2

12
13 Appendix G: NRC Staff Evaluation of Severe Accident mitigation Alternatives (SAMAs)
14 for Farley Nuclear Plant Units 1 and 2, In Support of License Renewal Application ..... G-1

15 G.1 Introduction ....................................................... G-1

16 G.2. Estimate of Risk for Farley ........................................... G-2

17 G.2.1 SNC's Risk Estimates ............ .............................. G-2

18 G.2.2 Review of SNC's Risk Estimates .................................. G-4

19 G.3. Potential Plant Improvements ........................................ G-1 1

20 G.3.1 Process for Identifying Potential Plan Improvements ..... ............. G-1 1

21 G.3.2 Review of SNC's Process ....................................... G-1 2

22 G.4 Risk Reduction Potential of Plant Improvements .......................... G-1 3

23 G.5 Cost Impacts of Candidate Plant Improvements .......................... G-1 8

24 G.6. Cost-Benefit Comparison ............. .............................. G-18

25 G.6.1 SNC Evaluation . ............................................. G-18

26 G.6.2 Staff Evaluation ................ .............................. G-22

27 G.7 Conclusions ...................................................... G-23
28 G.8 References ....................................................... G-25

August 2004 ix Draft NUREG-1437, Supplement 18



1 Figures

2 Figure 2-1. Location of Farley Units 1 and 2, 80-km (50-mi) Region .................. 2-2

3 Figure 2-2. Location of Farley Units 1 and 2, 10-km (6-mi) Region ................... 2-3

4 Figure 2-3. Farley Site Layout ............................................... 2-5

5 Figure 2-4. Surface Water Use at Farley ....................................... 2-6

6 Figure 2-5. Farley Transmission Lines ........................................ 2-16

7
8 Figure 4-1. Geographic Distribution of Minority Populations (Shown in Shaded Areas)
9 Within 80 km (50 mi) of Farley Units 1 and 2 Based on Census Block Group Data .... 4-32

10 Figure 4-2. Geographic Distribution of Low-Income Populations (Shown in Shaded
11 Areas) Within 80 km (50 mi) of the Farley Units 1 and 2 Based on Census Block
12 Group Data ....... 4-33

Draft NUREG-1437, Supplement 18 x August 2004



1 Tables

2 Table 2-1. Farley Transmission Line Corridors .................................. 2-17

3 Table 2-2. Federally Listed and Georgia, Alabama, and Florida State-Listed Aquatic
4 Species Potentially Occurring in Baker, Coffee, Decatur, Early, Miller, Mitchell,
5 Seminole, Tift, and Worth Counties (Georgia), Barbour, Dale, Geneva, Henry,
6 Houston, Montgomery, and Pike Counties (Alabama), and Jackson
7 County (Florida) .......... 2-30
8 Table 2-3. Federally Usted and Georgia, Alabama, and Florida State-Listed Terrestrial
9 Species Potentially Occurring in Baker, Coffee, Decatur, Early, Miller, Mitchell,

10 Seminole, Tift, and Worth Counties (Georgia), Barbour, Dale, Geneva, Henry,
11 Houston, Montgomery, and Pike Counties (Alabama), and Jackson County (Florida) .. 2-41
12 Table 2-4. Housing Units and Housing Units Vacant (Available) by County ..... ....... 2-58

13 Table 2-5. Major Public Water Supply Systems in Houston County ....... ............ 2-59

14 Table 2-6. Traffic Counts for Roads in the Vicinity of Farley ....................... 2-60

15 Table 2-7. Land Use In Houston County, 1999 .................................. 2-61

16 Table 2-8. Estimated Populations and Average Annual Growth Rates in Houston County
17 from 1970 to 2040 ............. ....................................... 2-64
18 Table 2-9. Major Employment Facilities Within 16 km (10 mi) of the Farley Site .... .... 2-65
19 Table 2-10. Property Taxes Paid to Houston County from 1995 to 1999; Farley Nuclear
20 Plant Contribution to County Property Tax Revenues ........ .................. 2-66
21
22 Table 3-1. Category 1 Issues for Refurbishment Evaluation ........ ................ 3-2
23 Table 3-2. Category 2 issues for Refurbishment Evaluation ........ ................. 3-3
24
25 Table 4-1. Category 1 Issues Applicable to the Operation of the Farley Units 1 and 2
26 Cooling System During the Renewal Term . ............................. 4-2
27 Table 4-2. Category 2 Issues Applicable to the Operation of the Farley Units 1 and 2
28 Cooling System During the Renewal Term .............................. 4-11
29 Table 4-3. Category 1 Issues Applicable to the Farley Transmission Lines During the
30 Renewal Term ......... 4-16
31 Table 4-4. Category 2 and Uncategorized Issues Applicable to the Farley Transmission
32 Lines During the Renewal Term ..................... 4-18
33 Table 4-5. Category 1 Issues Applicable to Radiological Impacts of Normal Operations
34 During the Renewal Term ................. 4-21
35 Table 4-6. Category 1 Issues Applicable to Socioeconomics During the Renewal Term .. 4-22
36 Table 4-7. Environmental Justice and GEIS Category 2 Issues Applicable to
37 Socioeconomics During the Renewal Term .............................. 4-23
38 Table 4-8. Category 2 Issues Applicable to Groundwater Use and Quality During the
39 Renewal Term . ................................................. 4-34
40 Table 4-9. Category 2 Issue Applicable to Threatened or Endangered Species During
41 the Renewal Term ........... 4-36

August 2004 xi Draft NUREG-1437, Supplement 18



1 Table 5-1. Category 1 Issue Applicable to Postulated Accidents During the Renewal Term 5-3
2 Table 5-2. Category 2 Issue Applicable to Postulated Accidents During the Renewal Term 5-4
3 Table 5-3. Farley Core Damage Frequency ..................................... 5-6
4 Table 5-4. Breakdown of Population Dose by Containment Release Mode .... ......... 5-7
5
6 Table 6-1. Category 1 Issues Applicable to the Uranium Fuel Cycle and Solid Waste
7 Management During the Renewal Term ............. ............... 6-2
8
9 Table 7-1. Category 1 Issues Applicable to the Decommissioning of Farley Units I and 2

10 Following the Renewal Term .. .................. 7-2
11
12 Table 8-1. Summary of Environmental Impacts of the No-Action Alternative Impact
13 Category ...... 8-3
14 Table 8-2. Summary of Environmental Impacts of Coal-Fired Generation at the Farley
15 Site and an Alternate Site Using Closed-Cycle Cooling ........... ............... 8-9
16 Table 8-3. Summary of Environmental Impacts of Natural Gas-Fired Generation at the
17 Farley Site and an Alternate Site Using Closed-Cycle Cooling ...... ............. 8-25
18 Table 8-4. Summary of Environmental Impacts of New Nuclear Power Generation at the
19 Farley Site and an Alternate Site Using Closed-Cycle Cooling ...... ............. 8-35
20 Table 8-5. Summary of Environmental Impacts of an Assumed Combination of
21 Generation and Acquisition Alternatives-Does Not Include Impacts from Purchased
22 Generation ... ... 8-47
23
24 Table 9-1. Summary of Environmental Significance of License Renewal, the No-Action
25 Alternative, and Alternative Methods of Generation Using Once-Through Cooling ..... 9-8
26
27 Table A-1. Individuals Providing Comments During Scoping Comment Period .... ...... A-2
28
29 Table E-1. Consultation Correspondence ...................................... E-1
30 Table E-2. Federal, State, Local, and Regional Licenses, Permits, Consultations, and
31 Other Approvals for Farley Units 1 and 2 ............... ..................... E-2
32
33 Table F-1. GEIS Environmental Issues Not Applicable to Farley Units 1 and 2 .... ...... F-1
34
35 Table G-1. Farley Core Damage Frequency ............... ..................... G-3
36 Table G-2. Breakdown of Population Dose by Containment Release Mode .... ......... G-4
37 Table G-3. SAMA Cost/Benefit Screening Analysis .......... .. .................. G-1 5

Draft NUREG-1437, Supplement 18 xii August 2004



1 Executive Summary

2 By letter dated September 12, 2003, the Southern Nuclear Operating Company (SNC)
3 submitted an application to the U.S. Nuclear Regulatory Commission (NRC) to renew the
4 operating licenses (OLs) for the Joseph M. Farley Nuclear Plant Units 1 and 2 (Farley), for an
5 additional 20-year period. If the OLs are renewed, State regulatory agencies and SNC will
6 ultimately decide whether the plant will continue to operate based on factors such as the need
7 for power or other matters within the State's jurisdiction or the purview of the owners. If the
8 OLs are not renewed, then the plants must be shut down at or before the expiration dates of the
9 current OLs, which are June 25, 2017, for Unit 1, and March 31, 2021, for Unit 2.

10 The NRC has implemented Section 102 of the National Environmental Policy Act (NEPA)
11 (42 USC 4321) In 10 CFR Part 51. In 10 CFR 51.20(b)(2), the Commission requires
12 preparation of an environmental Impact statement (EIS) or a supplement to an EIS for renewal
13 of a reactor OL. In addition, 10 CFR 51.95(c) states that the EIS prepared at the OL renewal
14 stage will be a supplement to the Generic Environmental Impact Statement for Lcense
15 Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2.0)

16 Upon acceptance of the SNC application, the NRC began the environmental review process
17 described in 10 CFR Part 51 by publishing a notice of intent to prepare an EIS and conduct
18 scoping. The staff visited the Farley site In January 2004 and held public scoping meetings on
19 January 8, 2004, in Dothan, Alabama. In the preparation of this draft supplemental
20 environmental Impact statement (SEIS) for Farley Units 1 and 2, the staff reviewed the SNC
21 Environmental Report (ER) and compared it to the GEIS, consulted with other agencies,
22 conducted an independent review of the Issues following the guidance set forth In
23 NUREG-1 555, Supplement 1, the Standard Review Plans for Environmental Reviews for
24 Nuclear Power Plants, Supplement 1: Operating License Renewal, and considered the public
25 comments received during the scoping process. The public comments received during the
26 scoping process that were considered to be within the scope of the environmental review are
27 provided in Appendix A, Part 1, of this draft SEIS.

28 The staff will hold two public meetings in Dothan, Alabama, In September 2004, to describe the
29 preliminary results of the NRC environmental review, to answer questions, and to provide
30 members of the public with Information to assist them in formulating comments on this SEIS.
31 When the comment period ends, the staff will consider and address all of the comments
32 received. These comments will be addressed in Appendix A, Part 2, of the final SEIS.

33 This draft SEIS includes the NRC staff's preliminary analysis that considers and weighs the
34 environmental effects of the proposed action, the environmental impacts of alternatives to the
35 proposed action, and mitigation measures for reducing or avoiding adverse effects. It also
36 includes the staff's preliminary recommendation regarding the proposed action.

" 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 The Commission has adopted the following statement of purpose and need for license renewal
2 from the GEIS:

3 The purpose and need for the proposed action (renewal of an operating license) is to
4 provide an option that allows for power generation capability beyond the term of a
5 current nuclear power plant operating license to meet future system generating needs,
6 as such needs may be determined by State, utility, and, where authorized, Federal
7 (other than NRC) decisionmakers.

8 The goal of the staff's environmental review, as defined in 10 CFR 51 .95(c)(4) and the GEIS, is
9 to determine:

10 ... whether or not the adverse environmental impacts of license renewal are so great that
11 preserving the option of license renewal for energy planning decisionmakers would be
12 unreasonable.

13 Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that
14 there are factors, in addition to license renewal, that will ultimately determine whether an
15 existing nuclear power plant continues to operate beyond the period of the current OLs.

16 NRC regulations (10 CFR 51.95[c][2]) contain the following statement regarding the content of
17 SEISs prepared at the license renewal stage:

18 The supplemental environmental impact statement for license renewal is not required to
19 include discussion of need for power or the economic costs and economic benefits of
20 the proposed action or of alternatives to the proposed action except insofar as such
21 benefits and costs are either essential for a determination regarding the inclusion of an
22 alternative in the range of alternatives considered or relevant to mitigation. In addition,
23 the supplemental environmental impact statement prepared at the license renewal stage
24 need not discuss other issues not related to the environmental effects of the proposed
25 action and the alternatives, or any aspect of the storage of spent fuel for the facility
26 within the scope of the generic determination in § 51.23(a) ('Temporary storage of spent
27 fuel after cessation of reactor operation-generic determination of no significant
28 environmental impact') and in accordance with § 51.23(b).

29 The GEIS contains the results of a systematic evaluation of the consequences of renewing an
30 OL and operating a nuclear power plant for an additional 20 years. It evaluates 92
31 environmental issues using NRC's three-level standard of significance-SMALL, MODERATE,
32 or LARGE-developed using the Council on Environmental Quality guidelines. The following
33 definitions of the three significance levels are set forth in footnotes to Table B-1 of 10 CFR Part
34 51, Subpart A, Appendix B:

35 SMALL-Environmental effects are not detectable or are so minor that they will neither
36 destabilize nor noticeably alter any important attribute of the resource.
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1 MODERATE-Environmental effects are sufficient to alter noticeably, but not to
2 destabilize, important attributes of the resource.

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

5 For 69 of the 92 Issues considered in the GEl1, the analysis in the GEIS reached the following
6 conclusions:

7 (1) The environmental impacts associated with the Issue have been determined to apply
8 either to all plants or, for some Issues, to plants having a specific type of cooling
9 system or other specified plant or site characteristics.

10 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
11 to the impacts (except for collective offsite radiological impacts from the fuel cycle
12 and from high-level waste and spent fuel disposal).

13 (3) Mitigation of adverse impacts associated with the issue has been considered In the
14 analysis, and it has been determined that additional plant-specific mitigation
15 measures are not likely to be sufficiently beneficial to warrant Implementation.

16 These 69 issues were identified in the GEIS as Category 1 issues. In the absence of new and
17 significant information, the staff relied on conclusions as amplified by supporting information In
18 the GEIS for issues designated as Category 1 in Table B-1 of 10 CFR Part 51, Subpart A,
19 Appendix B.

20 Of the 23 issues that do not meet the criteria set forth above, 21 are classified as Category 2
21 issues requiring analysis in a plant-specific supplement to the GEIS. The remaining two issues,
22 environmental justice and chronic effects of electromagnetic fields, were not categorized.
23 Environmental justice was not evaluated on a generic basis and must be addressed In a
24 plant-specific supplement to the GEIS. Information on the chronic effects of electromagnetic
25 fields was not conclusive at the time the GEIS was prepared.

26 This draft SEIS documents the staff's consideration of all 92 environmental issues identified In
27 the GEIS. The staff considered the environmental Impacts associated with alternatives to
28 license renewal and compared the environmental Impacts of license renewal and the
29 alternatives. The alternatives to license renewal that were considered Include the no-action
30 alternative (not renewing the OLs for Farley Units 1 and 2) and alternative methods of power
31 generation. Based on projections made by the U.S. Department of Energy's Energy
32 Information Administration, gas- and coal-fired generation appear to be the most likely power
33 generation alternatives If the power from Farley Units 1 and 2 is replaced. These alternatives
34 are evaluated assuming that the replacement power generation plant is located at either the
35 Farley site or some other unspecified location.

36 SNC and the staff have established independent processes for identifying and evaluating the
37 significance of any new information on the environmental impacts of license renewal. Neither
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1 SNC nor the staff has identified information that is both new and significant related to Category
2 1 issues that would call into question the conclusions in the GEIS. Similarly, neither the
3 scoping process nor the staff has identified any new issue applicable to Farley Units 1 and 2
4 that has a significant environmental impact. Therefore, the staff relies upon the conclusions of
5 the GEIS for all of the Category 1 issues that are applicable to Farley Units 1 and 2.

6 SNC's license renewal application presents an analysis of the Category 2 issues plus
7 environmental justice. The staff has reviewed the SNC analysis for each issue and has
8 conducted an independent review of each issue. Five Category 2 issues are not applicable,
9 because they are related to plant design features or site characteristics not found at Farley.

10 Four Category 2 issues are not discussed in this draft SEIS, because they are specifically
11 related to refurbishment. SNC has stated that its evaluation of structures and components, as
12 required by 10 CFR 54.21, did not identify any major plant refurbishment activities or
13 modifications as necessary to support the continued operation of Farley Units 1 and 2, for the
14 license renewal period. In addition, any replacement of components or additional inspection
15 activities are within the bounds of normal plant operation, and are not expected to affect the
16 environment outside of the bounds of the plant operations evaluated in the U.S. Atomic Energy
17 Commission's 1974 Final Environmental Statement Related to Operation of Farley (AEC 1974).

18 Twelve Category 2 issues related to operational impacts and postulated accidents during the
19 renewal term, as well as environmental justice and chronic effects of electromagnetic fields, are
20 discussed in detail in this draft SEIS. Five of the Category 2 issues and environmental justice
21 apply to both refurbishment and to operation during the renewal term and are only discussed in
22 this draft SEIS in relation to operation during the renewal term. For all 12 Category 2 issues
23 and environmental justice, the staff concludes that the potential environmental effects are of
24 SMALL significance in the context of the standards set forth in the GEIS. In addition, the staff
25 determined that appropriate Federal health agencies have not reached a consensus on the
26 existence of chronic adverse effects from electromagnetic fields. Therefore, no further
27 evaluation of this issue is required. For severe accident mitigation alternatives (SAMAs), the
28 staff concludes that a reasonable, comprehensive effort was made to identify and evaluate
29 SAMAs. Based on its review of the SAMAs for Farley Units 1 and 2, and the plant
30 improvements already made, the staff concludes that three of the candidate SAMAs are
31 cost-beneficial. However, these SAMAs do not relate to adequately managing the effects of
32 aging during the period of extended operation. Therefore, they do not need to implemented as
33 part of license renewal pursuant to 10 CFR Part 54.

34 Mitigation measures were considered for each Category 2 issue. Current measures to mitigate
35 the environmental impacts of plant operation were found to be adequate, and no additional
36 mitigation measures were deemed sufficiently beneficial to be warranted.

37 If the Farley operating licenses are not renewed and the units cease operation on or before the
38 expiration of their current operating licenses, then the adverse impacts of likely alternatives will
39 not be smaller than those associated with continued operation of Farley Units 1 and 2. The
40 impacts may, in fact, be greater in some areas.
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1 The preliminary recommendation of the NRC staff is that the Commission determine that the2 adverse environmental Impacts of license renewal for Farley Units 1 and 2, are not so great that3 preserving the option of license renewal for energy planning decisionmakers would be4 unreasonable. This recommendation is based on (1) the analysis and findings in the GEIS; (2)5 the ER submitted by SNC; (3) consultation with other Federal, State, and local agencies; (4) the6 staff's own independent review; and (5) the staff's consideration of public comments received7 during the scoping process.
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1 Abbreviations/Acronyms

2 ° degree
3
4 ac acre(s)
5 ACF Apalachicola-Chattahoochee-Flint
6 ADECA Alabama Department of Economic and Community Affairs
7 ADEM Alabama Department of Environmental Management
8 ADOT Alabama Department of Transportation
9 AEA Atomic Energy Act of 1954

10 AEC U.S. Atomic Energy Commission
11 AFW auxiliary feedwater
12 AL Alabama
13 ALARA as low as reasonably achievable
14 AOC present value of averted offsite property damage costs
15 AOE present value of averted occupational exposure
16 AOSC present value of averted onsite costs
17 APC Alabama Power Company
18 APE present value of averted public exposure
19 AQCR air quality control region
20 ASME American Society of Mechanical Engineers
21 ATWS anticipated transient without scram
22
23 BA biological assessment
24 BMP best management practices
25 Bq becquerel(s)
26 Btu British thermal unit(s)
27 Btu/ft3  British thermal unit(s) per cubic foot
28 Btu/kWh British thermal unit(s) per kilowatt-hour
29
30 C Celsius
31 CM Clean Air Act
32 CCDP conditional core damage probability
33 CCF common-cause failures
34 CCW component cooling water
35 CDF core damage frequency
36 CEO Council on Environmental Quality
37 CFR Code of Federal Regulations
38 cfs cubic feet per second
39 Ci curie(s)
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1 cm centimeter(s)
2 C02 carbon dioxide
3 COE cost of enhancement
4 CWA Clean Water Act
5
6 DBA design-basis accident
7 dbh diameter at breast height
8 DO dissolved oxygen
9 DOE U.S. Department of Energy

10 DOT U.S. Department of Transportation
11 DSM demand-side management
12
13 EIA Energy Information Administration (of DOE)
14 EIS environmental impact statement
15 ELF-EMF extremely low frequency electromagnetic field
16 EPA U.S. Environmental Protection Agency
17 EPRI Electric Power Research Institute
18 ER Environmental Report
19 ESA Endangered Species Act
20 ESRP Environmental Standard Review Plan, NUREG-1555, Supplement 1, Operating
21 License Renewal
22
23 F Fahrenheit
24 FAA Federal Aviation Administration
25 FES Final Environmental Statement
26 FL Florida
27 FNAI Florida Natural Areas Inventory
28 FR Federal Register
29 FRAIG Fire Risk Analysis Implementation Guide
30 FSAR Final Safety Analysis Report
31 ft foot/feet
32 ft3  cubic foot/feet
33 ft3/s cubic foot/feet per second
34 ft3/yr cubic foot/feet per year
35 FWS U.S. Fish and Wildlife Service
36
37 GA Georgia
38 GADNR Georgia Department of Natural Resources
39 gal gallon
40 GEIS Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
41 NUREG-1437
42 GPC Georgia Power Company
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1 gpd gallons per day
2 gpm gallons per minute
3 GWPS gaseous waste processing system
4
5 ha hectare(s)
6 HEPA high-efficiency particulate air
7 HLW high-level waste
8 HMTA Hazardous Materials Transportation Act
9 hr hour(s)

10 HRA human reliability analysis
11 HVAC Heating ventilation air conditioning
12 Hz Hertz
13
14 IEEE Institute of Electrical and Electronic Engineers
15 in. inch(es)
16 ILRT integrated leak rate test
17 IPA integrated plant assessment
1 8 IPE individual plant examination
19 IPEEE individual plant examination of external events
20 ISLOCA interfacing systems loss-of-coolant accident
21
22 kg kilogram(s)
23 km kilometer(s)
24 kV kilovolt(s)
25 kV/m kilovolt per meter
26 kWh kilowatt hour(s)
27 kWh(e) kilowatt hour(s) electric
28
29 L liter(s)
30 Umin liter(s) per minute
31 lb pound
32 LLW low-level waste
33 LOCA loss-of-coolant accident
34 LOOP loss of offsite power
35 LRT leak rate test
36 LWPS liquid waste processing system
37
38 M million
39 m meter(s)
40 m/s meter(s) per second
41 m3 cubic meters

August 2004 Xxci Draft NUREG-1437, Supplement 18



1 m3/d cubic meters per day
2 m3/s cubic meter(s) per second
3 m3/yr cubic meter(s) per year
4 mA milliampere(s)
5 MAB maximum attainable benefit
6 MACCS2 MELCOR Accident Consequence Code System 2
7 mi mile(s)
8 mg/L milligram(s) per liter
9 mGy milligray(s)

10 mL milliliter(s)
11 MOA Memorandum of Agreement
12 mph miles per hour
13 mrad millirad(s)
14 mrem millirem(s)
15 mrem/yr millirem(s) per year
16 mSv millisievert(s)
17 mSv millisievert(s) per year
18 MT metric ton(s) (or tonne[s])
19 MTHM metric tons of heavy metal (a conventional unit for high-level nuclear waste)
20 MTU metric ton(s) uranium
21 MT/yr metric tons of heavy metal per year
22 MW megawatt(s)
23 MW(e) megawatt(s) electric
24 MW(t) megawatt(s) thermal
25 MWh megawatt hour(s)
26
27 N/A not applicable
28 NAS National Academy of Sciences
29 NAWQA national water quality assessment
30 NEPA National Environmental Policy Act of 1969
31 NESC National Electric Safety Code
32 ng/J nanogram per joule
33 NHPA National Historic Preservation Act
34 NIEHS National Institute of Environmental Health Sciences
35 NMFS National Marine Fisheries Service
36 NMP Navigation Maintenance Plan
37 NOAA U.S. National Atmospheric and Oceanic Administration
38 NO. nitrogen oxide(s)
39 NPDES National Pollutant Discharge Elimination System
40 NRC U.S. Nuclear Regulatory Commission
41 NRHP National Register of Historic Places
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1 NSSS nuclear steam supply system
2 NWPPC Northwest Power Planning Council
3
4 ODCM Offsite Dose Calculation Manual
5 OL operating license
6
7 PM10  particulate matter, 10 microns or less in diameter
8 ppt parts per thousand
9 PRA probabilistic risk assessment

10 PSD prevention of significant deterioration
11 PWR pressurized water reactor
12
13 RAI request for additional information
14 RCP reactor coolant pump
15 RCRA Resource Conservation and Recovery Act
16 rem special unit of dose equivalent, equal to 0.01 sievert
17 REMP radiological environmental monitoring program
18 ROW right(s)-of-way
19 RRW risk reduction worth
20
21 s second(s)
22 SAMA severe accident mitigation altemative
23 SAR Safety Analysis Report
24 SBO station blackout
25 SCE & G South Carolina Electric and Gas Company
26 SEARP & DC Southeast Alabama Regional Planning and Development Commission
27 SEIS supplemental environmental impact statement
28 SER Safety Evaluation Report
29 SERI System Energy Resources, Inc.
30 SGTR steam generator tube rupture
31 SHPO State Historic Preservation Officer
32 SMA seismic margins assessment
33 SMITTR surveillance, monitoring, inspections, testing, trending, and record keeping
34 SNC Southern Nuclear Operating Company
35 SO2  sulfur dioxide
36 SOq sulfur oxide(s)
37 SSD safe shutdown
38 Sv Seivert(s) (special unit of dose equivalent)
39
40 Tbq terabecquerel(s)
41 TN Tennessee
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1 TRC
2
3 U.S.
4 USACE
5 USC
6 USCB
7 USDA
8 USGS
9

10 VOC
11

Total residual chlorine

United States
U.S. Army Corps of Engineers
United States Code
U.S. Census Bureau
U.S. Department of Agriculture
U.S. Geological Service

volatile organic compound

12
13
14
15

WINGS
WOG

Wildlife Incentives for Non-Game and Game Species
Westinghouse owners group

yearyr
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1 1.0 Introduction

2 Under the Nuclear Regulatory Commission's (NRC's) environmental protection regulations in
3 Title 10 of the Code of Federal Regulations (CFR) Part 51, which implement the National
4 Environmental Policy Act (NEPA), renewal of a nuclear power plant operating license (OL)
5 requires the preparation of an environmental impact statement (EIS). In preparing the EIS, the
6 NRC staff Is required first to issue the statement in draft form for public comment, and then
7 issue a final statement after considering public comments on the draft. To support the
8 preparation of the EIS, the staff has prepared a Generic Environmental Impact Statement for
9 License Renewal of Nuclear Plants (GElS), NUREG-1 437, Volumes 1 and 2 (NRC 1996,

10 1999).O) The GEIS is intended to (1) provide an understanding of the types and severity of
11 environmental impacts that may occur as a result of license renewal of nuclear power plants
12 under 10 CFR Part 54, (2) identify and assess the impacts that are expected to be generic to
13 license renewal, and (3) support 10 CFR Part 51 to define the number and scope of Issues that
14 need to be addressed by the applicants In plant-by-plant renewal proceedings. Use of the
15 GEIS guides the preparation of complete plant-specific information In support of the OL renewal
16 process.

17 The Southern Nuclear Operating Company (SNC) operates Joseph M. Farley Nuclear Plant
18 (Farley) Units 1 and 2 in southern Alabama under OLs NPF-2 and NPF-8, which were issued by
19 the NRC. These OLs will expire In June 2017 for Unit 1 and March 2021 for Unit 2. By letter
20 dated September 12, 2003, SNC submitted an application to the NRC to renew the Farley Units
21 1 and 2 OLs for an additional 20 years under 10 CFR Part 54. SNC is a licensee for the
22 purpose of its current OLs and an applicant for the renewal of the OLs. Farley Is owned by
23 Alabama Power Company (APC) and operated by SNC. APC and SNC are the facility's
24 licensees. SNC has exclusive responsibility for and control over the physical construction,
25 operations, and maintenance of the facility. Pursuant to 10 CFR 54.23 and 51.53(c), SNC
26 submitted an Environmental Report (ER; SNC 2003) in which SNC analyzed the environmental
27 impacts associated with the proposed license renewal action, considered alternatives to the
28 proposed action, and evaluated mitigation measures for reducing adverse environmental
29 effects.

30 This report is the draft plant-specific supplement to the GEIS (the supplemental environmental
31 impact statement [SEIS]) for the SNC license renewal application. This draft SEIS is a
32 supplement to the GEIS because it relies, In part, on the findings of the GEIS. The staff will
33 also prepare a separate safety evaluation report in accordance with 10 CFR Part 54.

( 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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Introduction

1 1.1 Report Contents

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

9 The ensuing chapters of this SEIS closely parallel the contents and organization of the GEIS.
10 Chapter 2 describes the site, power plant, and interactions of the plant with the environment.
11 Chapters 3 and 4, respectively, discuss the potential environmental impacts of plant
12 refurbishment and plant operation during the renewal term. Chapter 5 evaluates potential
13 environmental impacts of plant accidents and considers severe accident mitigation alternatives.
14 Chapter 6 discusses the uranium fuel cycle and solid waste management. Chapter 7 discusses
15 decommissioning, and Chapter 8 discusses alternatives to license renewal. Finally, Chapter 9
16 summarizes the findings of the preceding chapters and draws conclusions about the adverse
17 impacts that cannot be avoided; the relationship between short-term uses of man's environment
18 and the maintenance and enhancement of long-term productivity; and the irreversible or
19 irretrievable commitment of resources. Chapter 9 also presents the staff's preliminary
20 recommendation with respect to the proposed license renewal action.

21 Additional information is included in appendixes. Appendix A contains public comments related
22 to the environmental review for license renewal and staff responses to those comments.
23 Appendixes B through G, respectively, list the following:

24 * The preparers of the supplement

25 * The chronology of NRC staff's environmental review correspondence related to this SEIS

26 * The organizations contacted during the development of this SEIS

27 * SNC's compliance status in Table E-1 (this appendix also contains copies of consultation
28 correspondence prepared and sent during the evaluation process)

29 * GEIS environmental issues that are not applicable to Farley Units 1 and 2

30 * Severe accident mitigation alternatives (SAMAs).

Draft NUREG-1437, Supplement 18 1 -2 August 2004



Introduction

1 1.2 Background

2 Use of the GEIS, which examines the possible environmental impacts that could occur as a
3 result of renewing Individual nuclear power plant OLs under 10 CFR Part 54, and the
4 established license renewal evaluation process supports the thorough evaluation of the impacts
5 of renewal of OLs.

6 1.2.1 Generic Environmental Impact Statement

7 The NRC initiated a generic assessment of the environmental Impacts associated with the
8 license renewal term to Improve the efficiency of the license renewal process by documenting
9 the assessment results and codifying the results in the Commission's regulations. This

10 assessment is provided In the GEIS, which serves as the principal reference for all nuclear
11 power plant license renewal ElSs.

12 The GEIS documents the results of the systematic approach that was taken to evaluate the
13 environmental consequences of renewing the licenses of Individual nuclear power plants and
14 operating them for an additional 20 years. For each potential environmental issue, the GEIS (1)
15 describes the activity that affects the environment, (2) Identifies the population or resource that
16 Is affected, (3) assesses the nature and magnitude of the Impact on the affected population or
17 resource, (4) characterizes the significance of the effect for both beneficial and adverse effects,
18 (5) determines whether the results of the analysis apply to all plants, and (6) considers whether
19 additional mitigation measures would be warranted for Impacts that would have the same
20 significance level for all plants.

21 NRCs standard of significance for impacts was established using the Council on Environmental
22 Quality (CEO) terminology for *significantlyf (40 CFR 1508.27, which requires consideration of
23 both 'contexts and 'intensity). Using the CEQ terminology, the NRC established three
24 significance levels-SMALL, MODERATE, or LARGE. The definitions of the three significance
25 levels are set forth in the footnotes to Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, as
26 follows:

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

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

31 LARGE-Environmental effects are clearly noticeable and are sufficient to destabilize
32 Important attributes of the resource.
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1 The GEIS assigns a significance level to each environmental issue, assuming that ongoing
2 mitigation measures would continue.

3 The GEIS includes a determination of whether the analysis of the environmental issue could be
4 applied to all plants and whether additional mitigation measures would be warranted. Issues
5 are assigned a Category 1 or a Category 2 designation. As set forth in the GEIS, Category 1
6 issues are those that meet all of the following criteria:

7 (1) The environmental impacts associated with the issue have been determined to apply
8 either to all plants or, for some issues, to plants having a specific type of cooling
9 system or other specified plant or site characteristics.

10 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
11 to the impacts (except for collective offsite radiological impacts from the fuel cycle
12 and from high-level waste and spent fuel disposal).

13 (3) Mitigation of adverse impacts associated with the issue has been considered in the
14 analysis, and it has been determined that additional plant-specific mitigation
15 measures are likely not to be sufficiently beneficial to warrant implementation.

16 For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
17 required in this SEIS unless new and significant information is identified.

18 Category 2 issues are those that do not meet one or more of the criteria of Category 1, and
19 therefore, additional plant-specific review for these issues is required.

20 In the GEIS, the staff assessed 92 environmental issues and determined that 69 qualified as
21 Category I issues, 21 qualified as Category 2 issues, and 2 issues (environmental justice and
22 chronic effects of electromagnetic fields) were not categorized. Environmental justice was not
23 evaluated on a generic basis and must be addressed in a plant-specific supplement to the
24 GEIS. Information on the chronic effects of electromagnetic fields was not conclusive at the
25 time the GEIS was prepared.

26 Of the 92 issues, 11 are related only to refurbishment, 6 are related only to decommissioning,
27 67 apply only to operation during the renewal term, and 8 apply to both refurbishment and
28 operation during the renewal term. A summary of the findings for all 92 issues in the GEIS is
29 codified in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B.

30 1.2.2 License Renewal Evaluation Process

31 An applicant seeking to renew its OLs is required to submit an ER as part of its application.
32 The license renewal evaluation process involves careful review of the applicant's ER and
33 assurance that all new and potentially significant information not already addressed in or
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1 available during the GEIS evaluation is identified, reviewed, and assessed to verify the
2 environmental Impacts of the proposed license renewal.

3 In accordance with 10 CFR 51 .53(c)(2) and (3), the ER submitted by the applicant must

4 * Provide an analysis of the Category 2 issues in Table B-1 of 10 CFR Part 51, Subpart A,
5 Appendix B In accordance with 10 CFR 51.53(c)(3)(ii).

6 * Discuss actions to mitigate any adverse Impacts associated with the proposed action and
7 environmental Impacts of alternatives to the proposed action.

8 In accordance with 10 CFR 51 .53(c)(2), the ER does not need to

9 * Consider the economic benefits and costs of the proposed action and alternatives to the
10 proposed action except Insofar as such benefits and costs are either (1) essential for
11 making a determination regarding the inclusion of an alternative in the range of alternatives
12 considered, or (2) relevant to mitigation.

13 a Consider the need for power and other issues not related to the environmental effects of the
14 proposed action and the alternatives.

15 * Discuss any aspect of the storage of spent fuel within the scope of the generic
16 determination In 10 CFR 51.23(a) In accordance with 10 CFR 51.23(b).

17 * Contain an analysis of any Category 1 Issue unless there is significant new information on a
18 specific Issue-this Is pursuant to 10 CFR 51.23(c)(3)(iii) and (iv).

19 New and significant Information is (1) information that Identifies a significant environmental
20 Issue not covered In the GEIS and codified In Table B-i1 of 10 CFR Part 51, Subpart A,
21 Appendix B, or (2) Information that was not considered in the analyses summarized In the GEIS
22 and that leads to an impact finding that Is different from the finding presented In the GEIS and
23 codified in 10 CFR Part 51.

24 In preparing to submit Its application to renew the Farley Units 1 and 2 OLs, SNC developed a
25 process to ensure that information not addressed In or available during the GEIS evaluation
26 regarding the environmental impacts of license renewal for Farley Units 1 and 2 would be
27 properly reviewed before submitting the ER, and to ensure that such new and potentially
28 significant Information related to renewal of the licenses for Units I and 2 would be identified,
29 reviewed, and assessed during the period of NRC review. SNC viewed the Category 1 issues
30 that appear In Table B-I of 10 CFR Part 51, Subpart A, Appendix B, to verify that the
31 conclusions of the GEIS remained valid with respect to Farley Units 1 and 2. This review was
32 performed by personnel from SNC and Its support organization who were familiar with NEPA
33 issues and the scientific disciplines involved in the preparation of a license renewal ER.
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1 The NRC staff also has a process for identifying new and significant information. That process
2 is described in detail in Standard Review Plans for Environmental Reviews for Nuclear Power
3 Plants, Supplement 1: Operating License Renewal (ESRP), NUREG-1 555, Supplement 1
4 (NRC 2000). The search for new information includes (1) review of an applicant's ER and the
5 process for discovering and evaluating the significance of new information; (2) review of
6 records of public comments; (3) review of environmental quality standards and regulations; (4)
7 coordination with Federal, State, and local environmental protection and resource agencies;
8 and (5) review of the technical literature. New information discovered by the staff is evaluated
9 for significance using the criteria set forth in the GEIS. For Category 1 issues where new and

10 significant information is identified, reconsideration of the conclusions for those issues is limited
11 in scope to the assessment of the relevant new and significant information; the scope of the
12 assessment does not include other facets of the issue that are not affected by the new
13 information.

14 Chapters 3 through 7 discuss the environmental issues considered in the GEIS that are
15 applicable to Farley Units 1 and 2. At the beginning of the discussion of each set of issues, a
16 table identifies the issues to be addressed and lists the sections in the GEIS where the issue is
17 discussed. Category 1 and Category 2 issues are listed in separate tables. For Category 1
18 issues for which there is no new and significant information, the table is followed by a set of
19 short paragraphs that state the GEIS conclusion codified in Table B-1 of 10 CFR Part 51,
20 Subpart A, Appendix B, followed by the staff's analysis and conclusion. For Category 2 issues,
21 in addition to the list of GEIS sections where the issue is discussed, the tables list the
22 subparagraph of 10 CFR 51 .53(c)(3)(ii) that describes the analysis required and the draft SEIS
23 sections where the analysis is presented. The draft SEIS sections that discuss the Category 2
24 issues are presented immediately following the table.

25 The NRC prepares an independent analysis of the environmental impacts of license renewal
26 and compares these impacts with the environmental impacts of alternatives. The evaluation of
27 the SNC license renewal application began with publication of a notice of acceptance for
28 docketing in the Federal Register (FR); 68 FR 61835 [NRC 2003a]) on October 30, 2003, and a
29 notice of an opportunity for a hearing was published in the Federal Register (68 FR 62640
30 [NRC 2003b]) on November 5, 2003. The staff published a notice of intent to prepare an EIS
31 and conduct scoping (68 FR 68125 [NRC 2003c]) on December 5, 2003. Two public scoping
32 meetings were held on January 8, 2004, in Dothan, Alabama. Comments received during the
33 scoping period were summarized in the Environmental Impact Statement Scoping Process:
34 Summary Report Joseph M. Farley Nuclear Plant Units 1 and 2, Alabama (NRC 2004) dated
35 March 30, 2004. Comments that are applicable to this environmental review are presented in
36 Part 1 of Appendix A.

37 The staff followed the review guidance contained in NUREG-1555, Supplement 1, Standard
38 Review Plans for Environmental Reviews for Nuclear Power Plants, Supplement 1: Operating
39 License Renewal (NRC 2000). The staff and contractors retained to assist the staff visited the
40 Farley site on January 7, 2004, to gather information and to become familiar with the site and
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1 its environs. The staff also reviewed the comments received during scoping, and consulted
2 with Federal, State, regional, and local agencies. A list of the organizations consulted is
3 provided in Appendix D. Other documents related to Farley Units 1 and 2 were reviewed and
4 are referenced.

5 This draft SEIS presents the staff's analysis that considers and weighs the environmental
6 effects of the proposed renewal of the OLs for Farley Units 1 and 2, the environmental Impacts
7 of alternatives to license renewal, and mitigation measures available for avoiding adverse
8 environmental effects. Chapter 9 provides the NRC staff's preliminary recommendation to the
9 Commission on whether or not the adverse environmental impacts of license renewal are so

10 great that preserving the option of license renewal for energy-planning decisionmakers would
11 be unreasonable.

12 A 75-day comment period will begin on the date of publication of the U.S. Environmental
13 Protection Agency Notice of Filing of the draft SEIS to allow members of the public to comment
14 on the preliminary results of the NRC staff's review. During this comment period, two public
15 meetings will be held In Dothan, Alabama In September 2004. During these meetings, the staff
16 will describe the preliminary results of the NRC environmental review and answer questions
17 related to it to provide members of the public with information to assist them in formulating their
1 8 comments.

19 1.3 The Proposed Federal Action

20 The proposed Federal action Is renewal of the OLs for Farley Units I and 2. The Farley
21 Nuclear Plant is located in Houston County In southeastern Alabama on the west bank of the
22 Chattahoochee River approximately 8 km (5 ml) north of Gordon, Alabama, 27 km (17 mi) east
23 of Dothan, Alabama, 161 km (100 mi) southeast of Montgomery, Alabama, and 290 km (180
24 mi) south-southwest of Atlanta, Georgia. The plant has two Westinghouse-designed
25 pressurized water reactors, each originally with a design power level of 2660 megawatts
26 thermal (MW[t]) and a gross electrical output of 861 megawatts electric (MW[e]). In 1997, an
27 uprate license amendment was submitted, and subsequently approved by NRC on April 29,
28 1998 (SNC 2003). The current rated thermal power level for each unit is 2775 MW(t). The
29 uprated gross electrical output for each unit Is approximately 910 MW(e). Unit I has a net
30 electrical output of 847 MW(e), and Unit 2 has a net electrical output of 852 MW(e). Plant
31 cooling is provided by a closed-cycle system utilizing six 14-cell mechanical draft cool towers
32 that dissipate heat primarily to the air. As part of the plant's normal operating and maintenance
33 activities, Farley is constructing new mechanical draft cooling towers to replace the current
34 towers for both units. Construction commenced in January 2003 and is to be completed by
35 May 2005, resulting in the six towers being replaced by four 18-cell and two 16-cell towers. The
36 current OL for Unit 1 expires on June 25, 2017, and for Unit 2 on March 31, 2021. By letter
37 dated September 12, 2003, SNC submitted an application to NRC (SNC 2003) to renew these
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1 OLs for an additional 20 years of operation (until June 25, 2037, for Unit 1 and March 31, 2041,
2 for Unit 2).

3 1.4 The Purpose and Need for the Proposed Action

4 Although a licensee must have a renewed license to operate a reactor beyond the term of the
5 existing OLs, the possession of that license is just one of a number of conditions that must be
6 met for the licensee to continue plant operation during the term of the renewed license. Once
7 an OL is renewed, State regulatory agencies and the owners of the plant 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.

10 Thus, for license renewal reviews, the NRC has adopted the following definition of purpose and
11 need (GEIS Section 1.3):

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
14 current nuclear power plant operating license to meet future system generating needs,
15 as such needs may be determined by State, utility, and where authorized, Federal (other
16 than NRC) decisionmakers.

17 This definition of purpose and need reflects the Commission's recognition that, unless there are
18 findings in the safety review required by the Atomic Energy Act of 1954 or findings in the NEPA
19 environmental analysis that would lead the NRC to reject a license renewal application, the
20 NRC does not have a role in the energy planning decisions of State regulators and utility
21 officials as to whether a particular nuclear power plant should continue to operate. From the
22 perspective of the licensee and the State regulatory authority, the purpose of renewing an OL is
23 to maintain the availability of the nuclear plant to meet system energy requirements beyond the
24 current term of the plant's license.

25 1.5 Compliance and Consultations

26 SNC is required to hold certain Federal, State, and local environmental permits, as well as meet
27 relevant Federal and State statutory requirements. In its ER, SNC provided a list of the
28 authorizations from Federal, State, and local authorities for current operations as well as
29 environmental approvals and consultations associated with Farley Units 1 and 2 license
30 renewal. Authorizations and consultations relevant to the proposed renewal action are included
31 in Appendix E.

32 The staff has reviewed the list and consulted with the appropriate Federal, State, and local
33 agencies to identify any compliance or permit issues or significant environmental issues of
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1 concern to the reviewing agencies. These agencies did not identify any new and significant
2 environmental issues. The ER states that SNC is in compliance with applicable environmental
3 standards and requirements for Farley Units 1 and 2. The staff has not identified any
4 environmental issues that are both new and significant.

5 1.6 References

6 10 CFR 51. Code of Federal Regulations, Title 10, Energy, Part 51, 'Environmental Protection
7 Regulations for Domestic Licensing and Related Regulatory Functions.'

8 10 CFR 54. Code of Federal Regulations, Title 10, Energy, Part 54, 'Requirements for
9 Renewal of Operating Licenses for Nuclear Power Plants."

10 40 CFR 1508. Code of Federal Regulations, Title 40, Protection of Environment, Part 1508,
11 'Terminology and Index."

12 Atomic Energy Act of 1954 (AEA). 42 USC 2011, et seq.

13 Southern Nuclear Operating Company (SNC). 2003. Joseph M. Farley Nuclear Plant
14 Application for License Renewal, Appendix 0-Applicant's Environmental Report. Birmingham,
15 Alabama.

16 National Environmental Policy Act of 1969 (NEPA), as amended. 42 USC 4321, et seq.

17 U.S. Atomic Energy Commission (AEC). 1974. Final Environmental Statement Related to
18 Operation of Joseph M. Farley Nuclear Plant Units 1 and 2, Alabama Power Company.
19 Dockets No. 50-348 and 50-364. December 1974.

20 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
21 for License Renewal of Nuclear Plants. NUREG-1437, Volumes 1 and 2, Washington, D.C.

22 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
23 for License Renewal of Nuclear Plants, Main Report, Section 6.3-Transportation, Table 9.1,
24 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final Report.
25 NUREG-1437, Volume 1, Addendum 1, Washington, D.C.

26 U.S. Nuclear Regulatory Commission (NRC). 2000. Standard Review Plans for Environmental
27 Reviews for Nuclear Power Plants, Main Report, Supplement 1: Operating License Renewal.
28 NUREG-1555, Supplement 1, Washington, D.C.

29 U.S. Nuclear Regulatory Commission (NRC). 2003a. "Notice of Acceptance for Docketing of
30 the Application Regarding Renewal of License Nos. NPF-2 and NPF-8 for an Additional
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1 Twenty-Year Period." Federal Register, Vol. 68, No. 210, pp. 61835-61836. Washington, D.C.
2 October 30, 2003.

3 U.S. Nuclear Regulatory Commission (NRC). 2003b. "Notice of Opportunity for a Hearing
4 Regarding Renewal of License Nos. NPF-2 and NPF-8 for an Additional Twenty-Year Period."
5 Federal Register, Vol. 68, No. 214, pp. 62640-62641. Washington, D.C. November 5, 2003.

6 U.S. Nuclear Regulatory Commission (NRC). 2003c. "Notice of Intent to Prepare an
7 Environmental Impact Statement and Conduct Scoping Process." Federal Register, Vol. 68,
8 No. 234, pp. 68125-68126. Washington, D.C. December 5, 2003.

9 U.S. Nuclear Regulatory Commission (NRC). 2004. Environmental Impact Statement Scoping
10 Process: Summary Report-Farley Units I and 2, Dothan, Alabama. Washington, D.C.
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1 2.0 Description of Nuclear Power Plant and Site and
2 Plant Interaction with the Environment

3 The Joseph M. Farley Nuclear Plant (Farley) is located in Houston County In southeastern
4 Alabama on the west bank of the Chattahoochee River. The plant consists of two units. Each
5 nuclear reactor Is a pressurized water reactor with steam generators producing steam that turns
6 turbines to generate electricity. Plant cooling is provided by a closed-cycle system utilizing
7 mechanical draft cooling towers that dissipate heat primarily to the air. As part of the plant's
8 normal operating and maintenance activities, Farley Is constructing new mechanical draft
9 cooling towers to replace the current towers for both units. Construction commenced in

10 January 2003 and is to be completed by May 2005, resulting in the six towers being replaced by
11 four 18-cell and two 16-cell towers. The plant and its environs are described in Section 2.1, and
12 the plant's Interaction with the environment Is presented In Sectioff2.2.

13 2.1 Plant and Site Description and Proposed Plant
14 Operation During the Renewal Term

15 The Farley Nuclear Plant is located In southeastern Alabama approximately 8 km (5 ml) north of
16 Gordon, Alabama, 27 km (17 mi) east of Dothan, Alabama, 161 km (100 mi) southeast of
17 Montgomery, Alabama, and 290 km (180 mi) south-southwest of Atlanta, Georgia. The site
18 surrounding Farley is a sparsely populated, largely rural area, with forests and small farms as
19 the dominant land use. The Farley property is approximately 749 ha (1850 ac) with
20 approximately 202 ha (500 ac) used for generation and maintenance facilities, laydown areas,
21 parking lots, and roads. A 44-ha (1 08-ac) pond for use as service and makeup water is also
22 located on the site. The Farley property or 'Owner Controlled Area is owned by Alabama
23 Power Company (APC) and operated by Southern Nuclear Operating Company (SNC) (SNC
24 2003a). Figures 2-1 and 2-2 show the site location and features within 80 km (50 mi) and
25 10 km (6 ml), respectively.

26 The region surrounding Farley was Identified in the Generic Environmental Impact Statement
27 for License Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2 (NRC 1996,
28 1999)(') as being located In a medium population area. Farley employs a workforce of about
29 900 permanent employees and about 375 contract and matrixed employees. SNC refuels
30 Farley Units 1 and 2 at 18-month intervals. During refueling outages, site employment
31 increases by as many as 800 workers for temporary duty (typically, 30 to 40 days).

32
33
34

) 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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Description of Site and Environment

1 2.1.1 External Appearance and Setting

2 Located in Houston County, Alabama, the Farley site consists of approximately 749 ha
3 (1850 ac) on the west bank of the Chattahoochee River. The developed areas of the plant are
4 primarily located on a plateau approximately 1 km (0.5 mi) west of the river, with the area
5 adjacent to the river mostly undeveloped. There are two topographical subdivisions at the site:
6 (1) gently rolling upland west of the Chattahoochee River Valley, and (2) the river terraces and
7 floodplain of the Chattahoochee River. The Chattahoochee River flows in a
8 northwest-to-southeast direction, forming the eastern border for the site and serving as the
9 boundary between Houston County, Alabama and Early County, Georgia (SNC 2003a).

10 2.1.2 Reactor Systems

11 Farley is a two-unit electric generating plant (see Figure 2-3). Each unit is equipped with a
12 nuclear steam supply system (NSSS) that uses a pressurized water reactor. Westinghouse
13 Electric Corporation designed and supplied the NSSS and the turbine generators. As originally
14 designed and operated, Farley Units 1 and 2 each had core thermal ratings of 2660 megawatts
15 thermal (MW[t]) and a gross electrical output of 861 megawatts electric (MW[eJ). In 1997, an
16 uprate license amendment was submitted, and subsequently approved by the Nuclear
17 Regulatory Commission (NRC) on April 29, 1998 (SNC 2003a). The current rated thermal
18 power level for each unit is 2775 MW(t). The uprated gross electrical output for each unit is
19 approximately 910 MW(e). Unit 1 has a net electrical output of 847 MW(e), and Unit 2 has a
20 net electrical output of 852 MW(e) (SNC 2003a).

21 The reactor containment structures are steel-lined, reinforced concrete cylinders with
22 hemispheric domes and flat reinforced concrete foundation mats. The containment for each
23 unit is designed to withstand an internal pressure of 54 pounds per square inch above
24 atmospheric pressure. With these engineered safety features, the containment structures
25 (reactor buildings) are designed to withstand severe weather (e.g., tornadoes and hurricanes)
26 and provide radiation protection during operations and postulated accidents. Farley uses fuel
27 that is slightly enriched uranium dioxide, with a 5-percent enrichment limit. The highest
28 enrichment to date is 4.6 percent. SNC operates the reactors below the Updated Final Safety
29 Analysis Report-mandated burnup rate limit of 60,000 megawatt-days per metric ton uranium
30 (SNC 2003a).

31
32
33
34
35
36
37
38
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I

I PRLEYUULA

1 Figure 2-3. Farley Site Layout

2 2.1.3 Cooling and Auxiliary Water Systems

3 The Farley cooling system is a closed-loop circulating water system using six mechanical draft
4 cooling towers (NRC 1996). Each of the two units uses three 1 4-cell cooling towers to dissipate
5 heat. As shown in Figure 2-4, surface water from the Chattahoochee River is diverted to a 44-
6 ha (1 08-ac) service water storage pond onsite, which provides service water, makeup water for
7 the circulating water system, and dilution water that may be discharged to the river during
8 periods of low flow, when releases to the river would exceed permit limits. A small portion of
9 the circulating water flow is returned to the Chattahoochee River.

10 Water is drawn from the Chattahoochee River through the Farley intake structure, which
11 consists of three bays, each with 0.95-cm (0.37-in.) mesh vertical traveling screens to prevent
12 small fish and debris from being entrained. Accumulated debris is washed from the screens
13 into a trough and collected for disposal. Ten pumps behind the intake bays then move the
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1 water through a 61r-m (200-ft) canal to the service water storage pond at a rate of about
2 292,000 Unmin (77,000 gpm). During normal operations, the service water storage pond stores
3 river water prior to use in the plant.

4 From the service water storage pond, water is moved into the Farley service water systems at a
5 combined rate of approximately 288,000 Umin (76,000 gpm) for both units (see Figure 2-4). It
6 is assumed that 3800 Umin (1000 gpm) seeps to the ground and returns to the river. The
7 service water intake structure has three pump bays, each with two entrances. Each entrance is
8 4 m (13 ft) wide and 7.8 m (25.5 ft) high. These entrance bays also are equipped with trash
9 racks and vertical traveling screens (SNC 2004a).

10
1 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

ASSUME
EVAP = FWNl

(76.0 gPin)

SEEPAG
3,800 L/Min
0t.0m CPm)

292,COO t/m~rt
(77,000 gpm)

211.00 tI.-,d'
{56,OCO Sam)

HET LOSS FROM
OiATTAHODCHEE RIVER

EVAPoRxrno.~IvrR1Fr
76.000 V/tn (20,000 gpm)

CHATTAH00CHEE RIVER

27 Figure 2-4. Surface Water Use at Farley

28 During normal operations, 288,000 Umin (76,000 gpm) is pumped from the pond. Of this
29 water, 76,000 ULmin (20,000 gpm) is lost due to drift and evaporation from the cooling towers,
30 while 212,000 Umin (56,000 gpm) is returned to the river. Blowdown from the cooling tower
31 accounts for 30,000 /min (8000 gpm) of the 212,000 Uimin (56,000 gpm) returned to the river,
32 the remainder of the 212,000 ULmin (56,000 gpm) is used for safety-related cooling systems
33 and other plant cooling loads (see Figure 2-4).

34 Excess heat produced by Farley's two nuclear units is dissipated by circulating water through
35 the mechanical draft cooling towers. Each cooling tower circuit is designed to transfer
36 approximately 6.3 x 10 9 Btu/h of heat to the atmosphere. Farley is currently in the process of
37 constructing new fiberglass cooling towers to replace the existing 25-year-old wooden towers.
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1 The new towers are being constructed adjacent to current tower locations. Construction
2 commenced in January 2003 and Is planned to be completed by May 2005.

3 Water discharged from both units' service water and circulating water systems Is combined and
4 carried through a single 1.5-m (60-in.) pipe to a discharge structure located on the shore of the
5 Chattahoochee River approximately 529 m (1740 ft) downstream of the intake. The pipe and
6 discharge are directed downstream at a 45 degree angle. At this location, the river is
7 approximately 114 m (375 ft) wide with an average depth of 3.6 m (12 ft) (McCracken 1990).
8 Discharge water contains residual amounts of oxidizing biocides and other treatment chemicals.

9 Sodium hypochlorite is added to the service water system at the service water intake structure
10 at concentrations adequate to control Asiatic clams (Corbicula fluminea) and microfouling
11 organisms, while maintaining total residual chlorine (TRC) concentrations within National
12 Pollutant Discharge Elimination System (NPDES) permit limits. Biocides and other treatment
13 chemicals are also added to the circulating water system. Farley's NPDES permit authorizes
14 chlorine addition so long as TRC concentrations In the discharge are not exceeded.
15 Approximately 2 x 10B Btu/h of heat is also released to the river from each unit. SNC monitors
16 the discharge to ensure Farley's compliance with its NPDES permit limits for both thermal
17 loading and water quality.

18 Approximately 500 Umin (130 gpm) of groundwater Is used at Farley for domestic purposes
19 and for makeup to the fire protection system, as authorized under a Certificate of Use issued by
20 the Alabama Department of Economic and Community Affairs (ADECA). Three onsite wells
21 currently supply the plant. Production Well No. 2, located north of the plant facilities, supplies
22 the majority of Farley Plant groundwater, with a five-year average daily use of 443 Umin (117
23 gpm) (SNC 1997, 1998, 1999, 2000a, 2001). This well Is located approximately 304 m (1000 ft)
24 north of the plant and Is 236 m (775 ft) deep, drawing from the deep major aquifer.
25 Construction Wells No. 1 and 2 are located at the northern edge of the plant facilities. They
26 have a combined average daily use of 45 Umin (12 gpm) and draw from the major shallow
27 aquifer, at depths of 73 m (240 ft) and 117 m (385 ft), respectively. The site elevation at all
28 three wells is approximately 56 m (183 ft) above mean sea level.

29 In the past, the site has used additional wells. Production Well No. 1 was capped and retired in
30 1996. Production Well No. 3, located south of the plant facilities, draws from the major shallow
31 aquifer. Production Well No. 3 has not been used In the last several years, but was used In
32 1997 and 1998 due to operational issues that resulted In an unusually high water demand.
33 During that time, Production Well No. 3 produced an average of 454 LUmin (120 gpm) and
34 made up the balance of the 5-year total well usage of 640 Umin (169 gpm).

35 2.1.4 Radioactive Waste Management Systems and Effluent Control Systems

36 SNC uses liquid, gaseous, and solid radioactive waste management systems to collect and
37 treat the radioactive materials that are produced as a by-product of the Farley site operations.
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1 These systems process radioactive liquid, gaseous, and solid effluents to maintain releases
2 within regulatory limits and to maintain levels as low as reasonably achievable (ALARA) before
3 they are released to the environment. The Farley site waste processing systems meet the
4 design objectives of Title 10 Code of Federal Regulations (CFR) Part 50, Appendix I
5 ("Numerical Guides for Design Objective, and Limiting Conditions for Operation to Meet the
6 Criterion 'As Low as is Reasonably Achievable' for Radioactive Material in Light-Water Cooled
7 Nuclear Power Reactor Effluents"). Radioactive material in the reactor coolant is the primary
8 source of gaseous, liquid, and solid radioactive wastes in light-water reactors. Radioactive
9 fission products build up within the fuel as a consequence of the fission process. These fission

10 products are contained in the sealed fuel rods, but small quantities escape from the fuel rods
11 and contaminate the reactor coolant. Neutron activation of the primary coolant system is also
12 responsible for coolant contamination.

13 Nontuel solid wastes result from treating and separating radionuclides from gases and liquids
14 and from removing contaminated material from various reactor areas. Solid wastes also consist
15 of reactor components, equipment, and tools removed from service, as well as contaminated
16 protective clothing, paper, rags, and other trash generated from plant design modifications and
17 operations and routine maintenance activities. Solid wastes are shipped to a waste processor
18 for volume reduction before disposal or are sent directly to the licensed disposal facility. Spent
19 resins and filters are dewatered and packaged for shipment to licensed offsite processing or
20 disposal facilities (SNC 2003b). Currently, solid waste is shipped to Barnwell, South Carolina
21 and Clive, Utah.

22 Fuel rods that have exhausted a certain percentage of their fuel and are removed from the
23 reactor core for disposal are called spent fuel. Farley Units 1 and 2 currently operate on a
24 staggered 1 8-month refueling cycle, resulting in at least one refueling every year and two
25 refuelings every third year. The spent fuel assemblies are currently stored onsite in two spent
26 fuel pools (one for each unit) in the spent fuel storage building, which is an integral part of the
27 auxiliary building. Spent fuel has been stored at Farley since 1979, with anticipated storage
28 capacity being available until 2006 and 2010 for Units 1 and 2, respectively. A new
29 independent spent fuel storage installation is expected to be constructed before capacity in both
30 spent fuel pools is exhausted.

31 The Offsite Dose Calculation Manual (ODCM) for the Farley site describes the methods used
32 for calculating concentration of radioactive material in the environment and the estimated
33 potential offsite doses associated with liquid and gaseous effluents from Farley Units 1 and 2
34 (SNC 2000b). The ODCM also specifies controls for release of liquid and gaseous effluents to
35 ensure compliance with NRC regulations (NRC 1991).

36 2.1.4.1 Liquid Waste Processing Systems and Effluent Controls

37 Farley Units 1 and 2 are served by separate liquid waste processing systems (LWPS).
38 However, both units share a common demineralizer bed system for processing certain liquids

Draft NUREG-1 437, Supplement 18 2-8 August 2004



* Description of Site and Environment

1 (SNC 2000b). Each LWPS at the Farley site collects and processes potentially radioactive
2 liquid wastes for either recycling or for release to the environment (SNC 2002a). Liquid wastes
3 are sampled and analyzed before they are recycled or discharged. Based on a laboratory
4 analysis of the radionuclide content, these wastes are either released under controlled
5 conditions via the cooling water system or retained for further processing. The LWPS may be
6 divided into two streams which include (1) a reactor-grade, recyclable stream and (2) a non-
7 recyclable stream (SNC 2004a).

8 Stream 1 processes reactor-grade water that enters the LWPS via equipment leaks and drains,
9 valve and pump seal leakoffs, tank overflows, and other tritiated and aerated water sources.

10 De-aerated tritiated water Inside the reactor building from sources such as valve leakoff, which
11 is collected in the reactor coolant drain tank, may be routed directly to the boron recycle waste
12 holdup tanks for processing and reuse. Administratively controlled equipment drains are the
13 major contributors of water to this subsystem. Valve and pump leakoffs outside the reactor
14 building are also collected in the waste holdup tank for processing and recycle. Abnormal liquid
15 sources Include leaks that may develop In the reactor coolant and auxiliary systems.

16 The basic composition of the liquid collected in the waste holdup tank Is boric acid and water
17 with some radioactive contamination. Liquid collected In this tank is normally treated by
18 evaporation to remove radioisotopes, boron, and air from the water so that it may be reused in
19 the reactor coolant system. The condensate leaving the LWPS waste evaporator may pass
20 through the waste evaporator condensate demineralizer and then enter the waste evaporator
21 condensate tank. When a sufficient quantity of water has collected in the waste evaporator
22 condensate tank, it is normally transferred to the reactor makeup water storage tank for reuse.
23 If the condensate requires further processing, it may be passed through the waste evaporator
24 condensate demineralizer again or, if necessary, returned to the waste holdup tank for
25 additional evaporation. Liquid In the waste holdup tank can also be sent directly to a
26 demineralizer and then to a waste monitoring tank where it is stored prior to discharge.

27 Stream 2 collects and processes nonreactor-grade liquid wastes from floor drains, equipment
28 drains containing nonreactor-grade water, laundry and hot shower drains, and other nonreactor-
29 grade sources. Equipment in this subsystem includes a floor drain tank and filter, laundry and
30 hot shower tank and filter (Unit 1 only), chemical drain tank, waste monitor tank demineralizer
31 and filter, disposable demineralizer system, and two waste monitor tanks. Non-recyclable
32 reactor coolant leakage enters the waste holdup tank from system leaks inside the reactor
33 building via the containment sump, from system leaks in the auxiliary building via the floor
34 drains, and from various other floor drain tanks. Laundry and hot shower drains are the largest
35 volume source of liquid wastes and normally need no treatment for removal of radioactive
36 material. This water is transferred to a waste monitor tank via the laundry and hot shower filter,
37 and discharged If the activity level is below acceptable limits.

38 Releases from the waste monitoring tanks are routed to the service water discharge line (which
39 provides dilution prior to release to the unrestricted area), and thence to the Chattahoochee
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1 River. The service water discharge line also receives input from the cooling tower blowdown,
2 the turbine building sump, and the steam generator blowdown systems. Liquid waste
3 discharges from the waste monitor tanks and from the steam generator blowdown system for
4 each unit are interlocked with two process radiation detection monitors that automatically
5 secure the discharge if the concentration of radioactive materials in the liquid discharge
6 exceeds a preset limit.

7 The spent resin sluice portion of the LWPS consists of two spent resin storage tanks, a spent
8 resin sluice pump, and a spent resin sluice filter. The system is designed to transport spent
9 resin to the spent resin storage tank for treatment. Following treatment, the sluice water is

10 available for subsequent resin sluicing operations or disposal.

11 The ODCM prescribes the alarm/trip setpoints for the liquid-effluent radiation detection
12 monitors, which are derived from 10 times the effluent concentration limits provided in 10 CFR
13 Part 20, Appendix B, Table 2, Column 2 (Carr 2000). There are two liquid-effluent radiation
14 monitors for the primary radioactive liquid waste discharge pathway for Farley Units 1 and 2.
15 The alarm/trip setpoint for each liquid-effluent monitor is based on the concentration of
16 radioactive material in either a batch of liquid to be released or in the continuous liquid
17 discharge (Carr 2000).

18 During 2002, Unit 1 had 276 batch releases and Unit 2 had 254 batch releases of liquid
19 effluents with a total volume for the Farley site of 1.11 x 108 L (2.93 x 10' gal) of liquid waste
20 released prior to dilution (SNC 2003b). In this liquid waste, there was a total fission and
21 activation product activity of 0.0048 TBq (0.129 Ci) and total tritium activity of 60.79 TBq
22 (1623 Ci). These volumes and activities are typical of past years. Each drain stream uses one
23 3.8 x 104 L (10,000 gal) liquid waste-holdup tank. The actual liquid waste generated is reported
24 in the Joseph M. Farley Nuclear Plant, Revision to Annual Radioactive Effluent Release Report
25 for 2002 (SNC 2003b). See Section 2.2.7 for a discussion of the calculated doses to the
26 maximally exposed individual as a result of these releases.

27 SNC does not anticipate any increase in liquid waste releases during the renewal period.

28 2.1.4.2 Gaseous Waste Processing Systems and Effluent Controls

29 The gaseous waste processing system (GWPS) is the primary gaseous waste handling system
30 for Farley Units 1 and 2. Discharges for each unit are handled separately. The GWPS is
31 designed to remove fission product gases from the reactor coolant and store them indefinitely.
32 However, operating experiences demonstrate that periodic releases must be made due to
33 nitrogen buildup (SNC 2004a). The system is also designed to collect gases from the boron
34 recycle evaporator and reactor coolant drain tank. The GWPS consists mainly of a closed-loop
35 system composed of two waste gas compressors, two catalytic hydrogen recombiners, and
36 eight gas decay tanks to accumulate the fission product gases. The principal source or input to
37 the GWPS during normal operation is taken from the gas space in the volume control tank.
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1 The GWPS Is designed to continuously circulate nitrogen gas around the closed loop by one of
2 the two compressors. When the GWPS Is operating, hydrogen gas is added to the volume
3 control tank where It is mixed with fission gases, which are stripped from the reactor coolant.
4 The contaminated hydrogen gas is then vented from the tank Into the circulating nitrogen
5 stream to transport the fission gases into the GWPS. The resulting nitrogen-hydrogen-fission
6 gas is pumped to the recombiner where oxygen is combined with the hydrogen to produce
7 water vapor. After the water vapor is removed, the resulting gas stream is circulated to the
8 waste gas decay tanks and back to the compressor suction to complete the loop circuit.

9 During normal power operation, the volume control tank requires purging only on an intermittent
10 or as-needed basis. Without the continuous Input of hydrogen with trace fission gases from the
11 volume control tank, there Is no need to continuously operate the GWPS. When the GWPS Is
12 required, the compressors and gas decay tanks are used In a compressed storage mode of
1 3 operation.

14 The auxiliary building supports both Units 1 and 2. This building continuously exhausts air
15 drawn from building areas with the potential for radioactive contamination. The supply and
16 exhaust ducts are arranged so that air flow Is always In the direction of progressively greater
17 potential contamination. Exhaust air from these areas Is continuously drawn through the
18 roughingthigh-efficiency particulate air (HEPAycharcoal filter plenums and Is routed to the main
19 exhaust fans and plant vent stacks for both units.

20 The reactor building for each unit can also release radioactive gases Intermittently. Radioactive
21 gases are released Inside the reactor building when primary system components are opened or
22 If leakage from the primary system occurs. The gaseous activity inside the reactor building may
23 be purged through the auxiliary building and ultimately through the plant vent stack for each
24 unit. The reactor containment structure can be exhausted to the outside atmosphere through
25 an integrated leak rate test (ILRT) vent for each unit.

26 The turbine building for each unit Is also a source of radioactive gas emissions. Turbine
27 - building steam leakage may release radioactive gas i primary to secondary leakage occurs.
28 Turbine building ventilation system exhausts are not treated prior to release and are released
29 through a vent on each building.

30 At the Farley plant, there are six designated points (three for each unit) where radioactivity may
31 be released to the atmosphere in gaseous discharges: the plant vent stacks, the turbine
32 building vents, and the ILRT vents. For each unit, reactor containment purge and waste gas
33 decay tank effluents are discharged through their respective plant vents. Of these six, only four
34 are routine release pathways, since ILRT vent releases are performed only infrequently. These
35 release points or their source streams are routinely monitored or sampled for noble gases,
36 radiolodines, particulates, and tritium, as appropriate, prior to release (SNC 2003b).
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1 The ODCM prescribes alarm/trip setpoints for effluent monitors and control instrumentation to
2 ensure that the alarm/trip will occur before exceeding the limits of 10 CFR Part 20 for gaseous
3 effluents (Carr 2000). These control or release points are continuously or intermittently
4 monitored and provide alarms with automatic valve closure when radiation levels exceed a
5 preset level, thus terminating release or discharge (Carr 2000).

6 During 2002, Farley Units 1 and 2 released to the environment a total fission and activation gas
7 activity of 4.71 TBq (127.4 Ci), iodine activity of 2.85 x 1 0 7 TBq (7.71 x 1 O6 Ci), a total
8 particulate activity of 1.27 x 10-6 TBq (3.42 x 10-5 Ci), and a total tritium activity of 4.35 x Io-'
9 TBq (11.75 Ci) [SNC 2003b]. These releases are typical of past years. The actual gaseous

10 waste generated is reported in the Joseph M. Farley Nuclear Plant Revision to Annual
1 1 Radioactive Effluent Release Report for 2002 (SNC 2003b). See Section 2.2.7 for a discussion
12 of the calculated doses to the maximally exposed individual as a result of these releases.

13 SNC does not anticipate any increase in gaseous releases during the renewal period.

14 2.1.4.3 Solid Waste Processing

15 The solid waste system at the Farley site is designed to encapsulate, package, and/or solidify
16 spent resins, evaporator concentrates, and chemical tank effluents, and to compress most
17 radioactive solid waste for shipment to an approved offsite burial facility. This system is located
18 next to Unit 1 and has adequate capacity to serve both units. Inputs to the solid waste system
19 come from the spent resin storage tanks, waste evaporator, concentrated waste tank, and
20 chemical drain tank. Solid, compressible wastes are generated by routine plant operation and
21 maintenance activities.

22 Solid waste processing is performed in the solidification and dewatering facility. This facility
23 contains shielded pits and process lines and is located east of the Unit 1 auxiliary building.
24 Spent resin, evaporator concentrates, and chemical drain tank effluents may be encapsulated
25 in containers, while most solid waste is compressed directly into drums. In the case of metals,
26 wood, etc., the material will be loaded into an appropriate sized container to facilitate shipment
27 and burial.

28 A portable cement solidification system is used to provide more efficient waste solidification and
29 to reduce waste volumes. The portable system is operated in the solidification and dewatering
30 facility and is capable of solidifying wastes from both units. The system also serves as a
31 solidification system for the disposable demineralizer system, should solidification be required
32 prior to shipment. Solidification via the portable system is accomplished with the liner inside a
33 shipping cask or a shielded enclosure that provides the necessary personnel shielding.

34 A separate system is available to compact dry active wastes such as paper, disposable
35 clothing, rags, towels, floor coverings, shoe covers, plastics, cloth smears, and respirator filters.
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1 Shielding Is designed to limit general area radiation levels In the drumming rooms, drum
2 storage rooms, and the low-level radwaste building.

3 During normal work activities, tools, scrap, and other miscellaneous equipment and materials
4 may become radioactively contaminated. The solidification and dewatering facility can also be
5 used as a decontamination area for these items when needed.

6 The solid waste system is normally operated on a batch basis. Radioactive waste is generally
7 stored in the shielded areas of the radwaste area located to the east of the auxiliary building
8 (SNC 2002a). Solid wastes are either shipped directly to an offsite licensed disposal facility
9 (e.g., spent resins) or consigned to a licensed processing facility for volume-reduction and

10 decontamination activities (e.g., compactible trash). The material that remains after volume
11 reduction Is transported by the processing facility to a final disposal facility, depending on the
12 radioactive limits. Solid wastes are disposed of at licensed facilities such as those In Bamwell,
13 South Carolina, or Envirocare In Utah (SNC 2003b).

14 Disposal and transportation of solid wastes are performed In accordance with the applicable
15 requirements of 10 CFR Parts 61 and 71, respectively. There are no releases to the
16 environment from radioactive solid wastes generated at Farley plant.

17 In 2002, Farley Units I and 2 made 20 highway shipments and 39 rail shipments of solid wastes
18 to Envirocare (Clive, Utah) and 10 highway shipments of solid wastes to Barnwell, South
19 Carolina, with a total volume of 34.87 m3 (1,232.8 itf) and a total activity of 47.92 TBq
20 (1,295.11 Ci) (SNC 2003b). These shipments are representative of the shipments made In the
21 past several years and are not expected to change substantively during the license renewal
22 period. The actual amount of solid waste generated is reported in the Joseph M. Farley
23 Nuclear Plant Revision to Annual Radioactive Effluent Release Report for 2002 (SNC 2003b).

24 2.1.5 Nonradioactive Waste Systems

25 Various nonradioactive wastewater and solid waste management activities are conducted as
26 part of normal operation and maintenance activities at the Farley plant. They Include collection,
27 treatment, and offsite disposal of the following non-radioactive waste streams:

28 * Solid waste

29 * Hazardous and mixed waste

30 * Liquid waste

31 * Sludges
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1 Non-radioactive solid waste generated at Farley falls into three categories: recycleables,
2 sanitary solid waste, and construction and demolition waste. The first choice for managing solid
3 waste at Farley is recycling. Programs are currently in place for paper, cardboard, plastic,
4 wood, aluminum, scrap metal, and used oil. Sanitary solid waste that cannot be recycled
5 consists primarily of food waste from the cafeteria and eating areas and office waste. It is
6 collected in dumpsters and sent to the Dothan municipal landfill for disposal. Construction and
7 demolition waste consists primarily of bricks, concrete, wood, and plastic resulting from
8 demolition of on- site structures and waste from onsite construction projects. This waste is
9 recycled, where feasible, and otherwise is disposed in an unlined, onsite solid waste landfill

10 permitted by the Alabama Department of Environmental Management (ADEM) (see Table E-2).

11 Farley generates a small amount of hazardous waste each year and minimal amounts of mixed
12 waste. Hazardous waste generation results primarily from painting operations. An active waste
13 minimization program is in place to limit hazardous/mixed waste generation. Farley has a
14 Resource Conservation and Recovery Act (RCRA) identification number as a Small Quantity
15 Generator (see Table E-2), and periodically sends these wastes to permitted offsite facilities for
16 treatment and disposal.

17 Liquid wastes are generated by site processes such as water treatment, sewage treatment,
18 analytical laboratory activities, and maintenance. Water-based liquid wastes are managed
19 under the site's NPDES permit. Other liquids, such as oils, are managed via recycling.

20 Sludges are generated by processes such as water treatment, sewage treatment, and sump
21 cleanouts. These materials are managed on a case-by-case basis depending on the material
22 that created the sludge. Sewage sludge is sent offsite to a municipal treatment plant for
23 treatment and disposal.

24 Water-based liquids are managed under the site NPDES permit. After the appropriate
25 treatment processes, wastewater streams are discharged to the Chattahoochee River and
26 monitored and regulated according to NPDES permit requirements (SNC 2004a).

27 2.1.6 Plant Operation and Maintenance

28 Routine maintenance performed on plant systems and components is necessary for safe and
29 reliable operation of a nuclear power plant. Maintenance activities conducted at Farley Units 1
30 and 2 include inspection, testing, and surveillance to maintain the current licensing basis of the
31 plant and to ensure compliance with environmental and safety requirements. Certain activities
32 can be performed while the reactor is operating, while others require that the plant be shut
33 down. Long-term outages are scheduled for refueling and for certain types of repairs or
34 maintenance, such as replacement of a major component. SNC refuels Farley Units 1 and 2 at
35 18-month intervals. During refueling outages, site employment increases by as many as 800
36 workers for temporary duty (typically, 30 to 40 days).
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1 SNC performed an aging management review and developed an integrated plant assessment
2 (IPA) for managing the effects of aging on systems, structures, and components in accordance
3 with 10 CFR Part 54. The aging management program Is described in Appendix B of the Farley
4 Units 1 and 2 license renewal application (SNC 2003a). The IPA identified 21 programs and
5 inspections as managing aging effects at Farley. SNC has performed some major modification
6 at Farley In the past (e.g., replacement of steam generators in 2000 and 2001) and will perform
7 others In the near future (e.g., cooling tower replacement). However, the IPA that SNC
8 conducted has not identified the need to undertake any refurbishment or replacement activities.
9 SNC expects to conduct the activities related to the management of aging effects during plant

10 operation or normal refueling and other outages, but does not anticipate any additional full-time
11 staff (non-outage workers) at the plant during the period of the renewed license (SNC 2003a).

12 2.1.7 Power Transmission System

13 APC originally built five transmission lines specifically to connect Farley to the transmission
14 system. Construction on a sixth transmission line (Farley-Sinai Cemetery) was recently
15 completed. The transmission system that connects Farley to the transmission grid has
16 changed from the original final environmental statement (FES) (see Figure 2-5). New
17 substations and lines have been constructed. The SNC Environmental Report (ER) describes
18 and evaluates all lines from Farley to the first substation that connects Farley to the
19 transmission grid (SNC 2003a).

20 The Farley-Raccoon Creek line originally built to connect Farley to the grid, extended to all the
21 way to Tifton. Therefore, the section of transmission line from Raccoon Creek to Tifton
22 (approximately 51 km [32 miles]) Is within scope of the environmental review for license
23 renewal. SNC submitted supplemental information including the Raccoon-to-Tifton section
24 (SNC 2004a).

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
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1 For the specific purpose of connecting Farley to the transmission system, approximately 524
2 km (326 ml) of transmission lines were constructed, and occupy approximately 2403 ha
3 (5938 ac) of rights-of-way (ROWs). The transmission line ROWs pass through land that is
4 primarily rolling hills covered In forests or farmland. The areas are mostly remote, with low
5 population densities. The longer lines cross numerous State and U.S. highways, including U.S.
6 231 and U.S. 431. Transmission line ROWs that pass through farmlands generally continue to
7 be used In this fashion. SNC plans to maintain these transmission lines indefinitely, as they are
8 integral to the larger transmission system. A discussion of the features of the transmission
9 lines, including, voltage, ROW width and length, and presence of other lines in the ROW

10 follows. Table 2-1 summarizes the approximate distance of the transmission lines and the
11 widths of the transmission line ROWs (SNC 2003a).

12 Table 2-1. Farley Transmission Une Corridors

13

14

15

16

17
18

19

20
21

22

Approximate
Distance ROW Width ROW Area

No. of
Substation Lines kV km (ml) ROW m (ft) hectares acres

Webb 1 230 17 11 Farley- 38 125 64 159
Webb

Pinckard 1 230 50 31 Farley- 38 125 190 470
Pickard

Bainbridge'a) 1 230 74 46 Farley- 38 125 282 697(l)
Bainbridge

Raccoon 1 500 151 94 Farley- 46 150 692 1709
Creek-Tifton Raccoon

Creek-
Tifton

Snowdoun 1 500 155 96 Farley- 61 200 939 2321
Snowdoun

Sinai 1 230 77 48 Farley- 38 125 236 582
Cemetery Sinai

Cemetery

Totals() 6 N/A 524 326 N/A N/A 2403 5938

Source: SNC 2003a23
24 " The shared right-of-way Is Included In the Farley-Raccoon Creek-Tifton right-of-way total.
25 lb Column totals may reflect rounding.
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1 The list below identifies the transmission lines by the name of the substation at which each line
2 connects to the transmission system.

3 * Farley-Webb-This 230-kilovolt (kV) line provides power to and from the Webb Substation
4 located approximately 3.2 km (2 mi) east of Dothan, Alabama. The line is 17 km (11 mi)
5 long with a ROW width of 38 m (125 ft), and occupies 64 ha (159 ac).

6 * Farley-Pinckard-This 230-kV line provides power to and from the Pinckard Substation
7 approximately 8 km (5 mi) west of Dothan. The line is 50 km (31 mi) long with a ROW width
8 of 38 m (125 ft), and occupies 190 ha (470 ac).

9 * Farley-S. Bainbridge-This 230-kV line provides power to and from the S. Bainbridge
10 Substation 0.8 km (0.5 mi) southwest of Bainbridge, Georgia. The line shares the ROW
11 with the Farley-Raccoon Creek-Tifton line for approximately the first 11 km (7 mi) of the
12 ROW from the Farley site. The line is 74 km (46 mi) long with a ROW width 38 m (125 ft),
13 and occupies 282 ha (697 ac). The shared ROW is included in the Farley-Raccoon Creek-
14 Tifton ROW total.

15 a Farley-Raccoon Creek-Tifton-This 500-kV line to the Tifton Substation shares the ROW
16 with the Farley-S. Bainbridge line for approximately the first 11 km (7 mi) of the ROW from
17 the Farley site. The line is 151 km (94 mi) long with a ROW width of 46 m (150 ft), and
18 occupies 692 ha (1709 ac).

19 * Farley-Snowdoun-This 500-kV line provides power to and from Snowdoun Substation,
20 approximately 6.4 km (4 mi) south of Montgomery, Alabama. The line is 155 km (96 mi)
21 long with a ROW width of 61 m (200 ft), and occupies 939 ha (2321 ac).

22 * Farley-Sinai Cemetery-This 230-kV line has been newly constructed in an existing ROW
23 that was originally dedicated to a 11 5-kV line that was dismantled. The line terminates at a
24 new substation near the Gulf Power Company Sholtz Electric Generating Plant. The line is
25 approximately 77 km (48 mi) long with a ROW width of 38 m (125 ft), and occupies 236 ha
26 (582 ac).

27 All Farley transmission lines have been designed and constructed in accordance with the
28 National Electrical Safety Code (NESC) and industry guidance that was current when the lines
29 were built. Ongoing ROW surveillance and maintenance of transmission facilities ensure
30 continued conformance to design standards.

31 2.2 Plant Interaction with the Environment

32 Sections 2.2.1 through 2.2.8 provide general descriptions of the environment near Farley. They
33 also provide detailed descriptions where needed to support the analysis of potential
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1 environmental impacts of refurbishment and operation during the renewal term, as discussed in
2 Chapters 3 and 4. Section 2.2.9 describes the historic and archaeological resources in the
3 area, and Section 2.2.10 describes possible impacts associated with other Federal project
4 activities.

5 2.2.1 Land Use

6 Farley is located in Houston County In southeastern Alabama, on the west bank of the
7 Chattahoochee River. It Is located approximately 9 km (5.5 ml) north of Gordon, Alabama, 27
8 km (17 ml) east of Dothan, Alabama, 161 km (100 mi) southeast of Montgomery, Alabama, and
9 290 km (180 ml) south-southwest of Atlanta, Georgia. The site Is In a sparsely populated,

10 largely rural area, with forests and small farms as the dominant land use. The Chattahoochee
11 River flows In a northwest-to-southeast direction, forming the eastern border of the site and
12 serving as the boundary between Houston County, Alabama (to the west) and Early County,
13 Georgia (to the east). Water is diverted to Farley from the Chattahoochee River and is stored
14 In a 44-ha (108-ac) pond for use as service and makeup water for the facility. A small portion of
15 the circulating water flow Is returned to the Chattahoochee River. The Farley property, which is
16 approximately 749 ha (1850 ac), Is owned by APC and operated by SNC. The uOwner-
17 Controlled Area' is posted and access to the area is controlled (SNC 2003a).

18 2.2.2 Water Use

19 Farley Is located on the west (Alabama) bank of the lower Chattahoochee River at
20 approximately River Mile 44. The Chattahoochee River is the primary water source for Farley.
21 It is the surface water system of concern and the only significant surface water source in the
22 vicinity of Farley. The Chattahoochee River rises in the Blue Ridge Mountains of northeast
23 Georgia, and flows south along the entire length of the state for approximately 692 km (430 ml)
24 before it merges with the Flint River. The two rivers merge at Lake Seminole to form the
25 Apalachicola River. From Lake Seminole, the Apalachicola River flows south for 171 km (106
26 ml) across the Florida Panhandle and ultimately empties into Apalachicola Bay, which Is part of
27 the Gulf of Mexico.

28 Over its length, the Chattahoochee moves through three major physiographic provinces (Blue
29 Ridge, Piedmont, and Coastal Plain) and falls about 912 m (3000 ft) in elevation
30 (USGS 2000a). It drains an area of 22,700 km2 (8770 mi2) and, according to the U.S.
31 Geological Survey (USGS), Is 'the most heavily used water resource In Georgian (USGS
32 2000a). At Comelia, Georgia, upriver of Lake Lanier, the Chattahoochee River Is free-flowing;
33 however, for the rest of its length, Including the portion of the river Immediately above and
34 below Farley (i.e., between Walter F. George Reservoir, 50 km (31 ml) upstream, and the
35 Chattahoochee-Flint confluence), river flows and water levels behave hydrodynamically like
36 reservoirs. The USGS (2000b) notes that river flows In the vicinity of Farley both up- and
37 down-stream of the plant are controlled by releases from five upstream reservoirs built in the
38 1950s for flow regulation, hydroelectric power generation, and improved navigation, and by
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1 activities (such as dredging) intended to keep the river navigable. These are key elements of
2 the Apalachicola- Chattahoochee-Flint (ACF) Project, managed by the U.S. Army Corps of
3 Engineers (USACE) Mobile District (Bradley 2004; Jangula 2004; Vaughan 2004).

4 Navigation along the ACF river system has been Federally managed since the early 1800s.
5 Recreational uses at the lakes were authorized by the Flood Control Act of 1944, and passage
6 of the 1945 River and Harbors Act authorized a 3-m (9-ft) deep and 30-m (1 00-ft) wide channel
7 to be constructed on the Apalachicola River, the Chattahoochee River segment to Columbus,
8 Georgia, and the Flint River segment to Bainbridge, Georgia, and maintained by the USACE.
9 In 1953, Congress authorized the development of the ACF Project for navigation, power

10 generation and stream flow regulation. The ACF reservoirs, locks, and dams have been
11 operational since 1963 (USACE 2004a).

12 The dam immediately upstream of the Farley plant is the George W. Andrews Lock and Dam
1 3 (River Mile 47), 5 km (3 mi) upstream of Farley, which forms Lake Andrews. Lake Andrews is a
14 long (47 km [29 mg), narrow impoundment with a surface area of only 623 ha (1540 ac). The
1 5 lock and dam were built to regulate downstream flow and improve navigation, and are not used
1 6 for hydroelectric power generation. The flows, circulation patterns, and retention times in this
17 reservoir are more characteristic of a river than a reservoir. For water years 1976 to 1999,
18 annual mean flow at the George W. Andrews gaging station ranged between 9.7 million Umin
19 and 27.2 million Umin (5718 cfs and 16,000 cfs), and averaged 18.7 million LUmin (11,000 cis)
20 (USGS 2000b). Flows in this portion of the Chattahoochee River are highest in winter and early
21 spring (January to April) and lowest in late summer and fall (August to October), a pattern
22 observed throughout the river system. The Farley plant withdraws water from the river at an
23 average rate of approximately 292,000 Umin (77,000 gpm), which represents approximately
24 3.0 percent of the river's annual mean flow.

25 The dam immediately downstream of the Farley plant is the Jim Woodruff Lock and Dam, 71
26 km (44 mi) downstream, and south of the Florida-Georgia border. It was completed in 1957
27 and forms Lake Seminole at the confluence of the Chattahoochee and Flint Rivers. Lake
28 Seminole is a relatively shallow, 15,200-ha (37,500-ac) impoundment and is a popular
29 destination for boaters, fishermen, and waterfowl hunters in the region.

30 ACF flows and discharges are managed year-round to meet multiple resource uses, in
31 accordance with the USACE's draft ACF Water Control Plan (USACE 1989). The USACE
32 meets weekly with representatives from the various use areas for which the ACF
33 river/impoundment systems are managed-hydropower, recreation, navigation, fish and wildlife,
34 flood control, and water supply-to exchange information and make water management
35 decisions for the upcoming week. Weekly basin reports summarize the conditions in each of
36 the river basins. Operation of the lakes on the ACF system are also guided by use of action
37 zones. The action zones provide guidelines on meeting the project purposes for each lake
38 (USACE 2004b). For example, during spawning seasons, the USACE maintains minimum lake
39 levels and instantaneous releases at major locks and dams in the system to support fish and
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1 invertebrate reproduction in near-shore zones. At other times of year, other management
2 objectives may control flows and water levels at all points in the ACF system, including the
3 reach of the river at the Farley location, which is considered to be the uppermost portion of
4 Lake Seminole (Bradley 2004; Jangula 2004; Vaughan 2004).

5 Historically, the lower Chattahoochee River was subject to extreme seasonal fluctuations In flow
6 and was navigable only at certain times of the year. After the three locks and dams were
7 completed, it was possible for large vessels (including tugboats and barges) to move from the
8 Gulf of Mexico to Columbus, Georgia (approximately 121 km [5 mu north of Farley) via the
9 navigation channel.

10 Demand for Chattahoochee River water from upstream users has Increased dramatically In
11 recent years. The Increased demand In the Apalachicola-Chattahoochee-Flint river basin has
12 created water use conflicts between Alabama, Georgia, and Florida. The largest user of the
13 Chattahoochee River Is metropolitan Atlanta, Georgia. This area expects to Increase Its
14 consumptive use of the river, which would reduce the amount of water available for downstream
1 5 users.

16 Increased upstream water withdrawal also decreases the navigability of the river below
17 Columbus, Georgia. In the early 1980s, a Memorandum of Agreement (MOA) was signed by
18 the USACE (Mobile District), and the States of Alabama, Florida, and Georgia. This MOA
19 directed the development of a Navigational Maintenance Plan (NMP) for the ACF. The plan
20 was developed in 1986 with the Intention of forecasting the maintenance needs of the system
21 over the next 25 years, and was to be reviewed every five years and revised as necessary to
22 address changes In either the characteristics of the river system, maintenance requirements, or
23 environmental concerns. The Initial NMP has not been revised (SNC 2004a).

24 The ACF Compact was created in 1997 and included the States of Florida, Georgia, and
25 Alabama as well as 12 Federal agencies, Including the USACE. The Compact directed
26 formation of the ACF Basin Commission, whose purpose Is develop an allocation formula for
27 the resource, and monitor use of the resource (University of Florida 2000; JSU 2000). To
28 evaluate the environmental and socioeconomic Impacts of the proposed allocation formula, the
29 USACE, in cooperation with 10 other Federal agencies, developed the Water Allocation for the
30 Apalachicola-Chattahoochee-Flint (ACF) River Basin, Alabama, Florida and Georgia Draft EIS
31 (USACE 1998). Negotiations are still ongoing among some of the affected parties; however,
32 the ACF Compact expired on August 31, 2003. The States' next step may be litigation before
33 the U.S. Supreme Court for an equitable allocation of the disputed waters (Clemons 2003).

34 The maximum plant groundwater usage is 3.35 million Uday (885,600 gallons per day).
35 Groundwater supplies 227 Umin (60 gpm) to the sanitary water system, and no more than 227
36 Umin (60 gpm) to maintain the level In the fire protection storage tank. Groundwater also
37 provides a back-up supply to the filtered water storage tank. The plant water treatment system
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1 uses the service water system as its primary water source. Groundwater is not used for
2 emergency cooling.

3 Groundwater used at Farley is supplied entirely by three onsite wells, which are discussed in
4 Section 2.1.3. Production Well No. 2 has a 5-year average daily use of 443 Umin (117 gpm).
5 Construction Wells No. 1 and 2 have a combined average daily use of 45 Urmin (12 gpm). In
6 the past, the site has used additional wells, as discussed in Section 2.1.3.

7 The Farley groundwater well system is capable of supplying 2330 Urmin (615 gpm). The
8 system capacity meets the normal system demand of 454 Umin (120 gpm), leaving almost
9 1900 Umin (500 gpm) capacity available to supplement the water treatment system supply

10 during low river flow conditions.

11 There are no well users in the vicinity of Farley that use significantly large amounts of
12 groundwater. Localized cones of depression occur where groundwater is pumped from a
13 limited area for municipal and industrial purposes, such as Dothan, Alabama, 27 km (17 mi)
14 west of the plant. Well surveys have shown that municipalities and industries near the site do
15 not require or use large amounts of groundwater (SNC 1996). As a result, no significant cones
16 of depression exist in the area surrounding the site. Dewatering activities for plant construction
17 temporarily modified groundwater levels in the unconfined and confined sections of the major
18 shallow aquifer. They returned to pre-construction water levels after dewatering at the plant
19 was stopped.

20 2.2.3 Water Quality

21 Potential environmental issues associated with water quality at the Farley plant include surface
22 water in the Chattahoochee River and groundwater.

23 Information on the water quality and biotic resources of the Chattahoochee River is contained in
24 a series of reports prepared in support of a Clean Water Act Section 316(a) demonstration for
25 the Farley plant (APC 1983). Surface-water quality data have also been collected in the ACF
26 River basin as part of the USGS National Water Quality Assessment (NAWQA) program
27 (Garrett et al. 2000). Physical, chemical, and biological data were collected at 132 stream sites
28 and at 15 locations within 6 reservoirs, and were analyzed for nutrients, carbon, pesticides,
29 major ions, and field parameters. In addition, ADEM and the U.S. Environmental Protection
30 Agency (EPA) have water quality data sets for the study area.

31 The 2002 ADEM Clean Water Act Section 305(b) report notes that water quality in the
32 Chattahoochee River is suitable for a range of aquatic life, but is experiencing a significantly
33 increasing trend in total phosphorous concentrations from upstream (agricultural and municipal)
34 sources (ADEM 2003). In addition, fecal coliform bacteria levels are occasionally elevated in
35 portions of the ACF system (USACE 1998). Chemical analyses of river water samples taken at
36 the Farley intake in support of its most recent NPDES permit reapplication (Carr 2000) showed

Draft NUREG-1437, Supplement 18 2-22 August 2004



o-Description of Site and Environment

1 no detected levels of volatile and semivolatile organic compounds, polychlorinated biphenyls or
2 pesticides; low levels of several metals (indicative of regional soil chemistry); a pH of 7.06 at a
3 temperature of 21 'C (69.80 F); 0.52 mg/L of nitrogen as nitrates; and biological and chemical
4 oxygen demand of 1 and 3 mg/L, respectively.

5 Temperatures and dissolved oxygen (DO) levels in the Chattahoochee River were measured as
6 part of Farley's Clean Water Act Section 316(a) demonstration (APC 1983). Temperatures
7 measured at the plant intake and a location approximately 2A km (1.5 river miles) upstream
8 ranged from 9.0°C In January to 29.870C In August (mean of 18 monthly samples taken from
9 August 1981 through January 1983). Temperatures were elevated slightly at sampling stations

10 located at and downstream of the plant discharge (APC 1983), as discussed further in
11 Section 4.1. A thermal mixing study was conducted In February 1991 as part of Farley's
12 NPDES compliance program (APC 1991), in which it was shown that during low-flow wintertime
13 conditions (1.39 million Umin or 820 cfs), water temperatures did not remain elevated more
14 than 2.8°C (5°F) above intake temperatures beyond the immediate wastewater discharge area
15 (i.e., no more than 7.6 m [25 feet] from the discharge structure), and were within 0.670C (1 2 0F)
16 of ambient river temperatures 454 m (1500 feet) downstream of the discharge structure.

17 Temperature and DO levels vary seasonally and tend to show an inverse relationship in the
18 ACF system, with high temperatures associated with relatively low DO levels and low
19 temperatures associated with relatively high DO levels (USACE 1998). DO concentrations
20 measured at the plant intake and a location approximately 2.4 km (1.5 river miles) upstream
21 ranged from 6.63 mg/L In September to 12.80 mg/L in January, and tended to be slightly (but
22 not significantly) higher at the downstream stations (APC 1983).

23 Visibility is a measure of turbidity In water, which can indicate sediment and/or phytoplankton
24 density. Visibility in the Chattahoochee River was measured by Secchi disk as part of Farley's
25 Clean Water Act Section 31 6(a) demonstration (APC 1983). Mean readings of 80.8 and 80.1
26 cm (31.5 and 31.2 in., respectively) were measured at the plant intake and a location
27 approximately 2.4 km (1.5 river miles) upstream, respectively (mean of 18 monthly samples).
28 APC attributed these levels to sediment resuspension and turbulence associated with upstream
29 dam releases, as well as elevated phytoplankton populations associated with the upstream
30 reservoirs. Visibility did not change significantly at sampling stations located at and
31 downstream of the plant discharge (APC 1983).

32 Storm water and Industrial wastewater discharges to the Chattahoochee River and Wilson
33 Creek are regulated and monitored under Farley's NPDES permit administered by the ADEM,
34 as discussed previously. The range of parameters monitored includes TRC, pH, temperature,
35 hydrazine, total chromium, chronic toxicity, zinc, biochemical oxygen demand, total suspended
36 solids, fecal coliform, and oil and grease. These permit conditions are based on a series of
37 detailed studies conducted by SNC In the 1990s to evaluate mixing zones for thermal,
38 hydrazine, and chlorine discharges to the Chattahoochee River.
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1 The Farley plant does not discharge directly to groundwater, although there is some seepage to
2 groundwater from the service water pond. Groundwater quality data have also been collected
3 in the ACF River basin as part of the USGS NAWQA program (Garrett et al. 2000). Physical,
4 chemical, and biological data were collected at 132 stream sites and at 161 groundwater sites,
5 including wells, springs, drains, and seeps. Groundwater samples were collected at varying
6 frequencies and analyzed for nutrients, carbon, pesticides, and major ions; field measurements
7 included specific conductance, temperature, pH, dissolved oxygen, and alkalinity. Groundwater
8 samples also were analyzed for volatile organic compounds, trace metals, radionuclides and
9 stable isotopes.

10 Groundwater in the vicinity of the site tends to be somewhat mineralized, due to prolonged
11 contact with, and dissolution of, rock minerals. It may be locally higher than nearby surface
12 waters in hardness, dissolved solids, and conductivity.

13 2.2.4 Air Quality

14 The climate at the Farley site is humid and subtropical, with continental influences, especially in
15 winter. Recent nearby climate summaries are available from Fort Rucker 70 km (42 mi) west-
16 northwest (NCDC 1992). The applicant provides local climatological information (AEC 1974)
17 based on historic meteorological observations that from Dothan, Alabama, 27 km (16 mi) to the
18 west, and at Blakely, 25 km (15 mi) northeast. Additional recent meteorological observation
19 data are available for Dothan and Fort Rucker (NOAA 2003). Other weather stations,
20 Montgomery, Alabama, located 160 km (95 mi) to the northwest, Mobile, Alabama, located 300
21 km (180 mi) to the southwest, and Tallahassee, Florida, located 115 km (70 mi) to the
22 southeast, define the regional climate (NOAA 2002). The historic data from these stations near
23 the Farley site fit well with the regional climate pattern, which demonstrates a moderating
24 climate influence for stations nearer the Gulf of Mexico.

25 The summers in the region are long, hot, and humid, with little day-to-day temperature change,
26 and the winters are mild. Normal daily maximum and minimum temperatures in July are on the
27 order of 33 0C (91 'F) and 22 0C (720F), respectively. In winter there are frequent shifts between
28 warm moist air from the Gulf of Mexico and dry, cool continental air. Severely cold weather
29 seldom occurs, but freezing morning temperatures are quite common in winter. Regional
30 normal daily maximum and minimum temperatures in January are on the order of 14.40C
31 (580F) and 3.30C (380F), respectively. The relative humidity is high at Dothan and throughout
32 the surrounding region with all season averages on the order of 90 to 95 percent and 90
33 percent for 6 AM and 7 PM, respectively (SNC 2003a).

34 The fastest monthly average winds occur in winter and spring, with a maximum speed of
35 17 km/h (10 mph) in March; the slowest monthly average winds occur in summer, with speeds
36 of about 10 km/h (6 mph), based on the historic records at the Dothan Airport station. The
37 winds at the Farley site show the same trends as the nearby Dothan airport, with the winds
38 exhibiting predominant ENE/NE and Service water components (SNC 2004a). The regional
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1 climatological records for extreme wind speeds show the regional maximum winds in the period
2 of record though 2002 on to be the order of 100 to 108 km/hr (60 to 65 mph) (NOAA 2003).

3 Precipitation occurs almost entirely as rain. In summer nearly all precipitation is due to
4 thunderstorms, which occur mainly in the afternoon. From August through early October
5 widespread heavy rain falls, with an occasional tropical disturbance or hurricane moving Inland
6 from the Gulf. Winter rain is due mainly to extratropical weather systems. The regional
7 average annual precipitation is'about 132 cm (52 in.), with peak monthly values in March and
a July. Based on statistics for the 30 years from 1954 through 1983, the probability of a tornado
9 striking the site is expected to be about 3 x 10' per year (Ramsdell and Andrews 1986).

10 The Farley site is located In Houston County, Alabama, which Is part of the Southeast Alabama
11 Intrastate Air Quality Control Region (AQCR) (40 CFR 81.267). The AQCR is designated as
12 being unclassified or In attainment for all criteria pollutants (40 CFR 81.301). As of
13 January 6, 2004, the nearest nonattainment areas, designated as marginal for ozone, are
14 Jefferson and Shelby Counties (Birmingham), Alabama, approximately 320 km (200 ml)
15 northwest of Farley and Fulton County (Atlanta), Georgia (designated as severe for ozone),
16 approximately 300 km (185 mi) northeast of Farley (SNC 2003a; EPA 2004).

17 The wind energy potential Is small in the Southeast region that Includes the Farley site for
18 existing wind turbine applications. Major wind resource areas are defined as having Class 3 or
19 greater annual average wind power. The Farley site and surrounding region has a rating of 1
20 wind energy potential, with a few areas along the Gulf of Mexico with ratings of 2 (Elliott et
21 al. 1986).

22 ADEM, under authority delegated them under the Clean Air Act, has determined that the air
23 emissions from operations at the Farley site are small enough so as not to be of regulatory
24 concern (ADEM 1997).

25 2.2.5 Aquatic Resources

26 Farley Units 1 and 2 are located on the west bank of the lower Chattahoochee River at
27 approximately RM 44. The plant lies between the George W. Andrews Lock and Dam, located
28 5 km (3 ml) upstream of the Farley site, and the Jim Woodruff Lock and Dam, located 71 km
29 (44 mi) downstream (SNC 2003a); this reach is approximately 76 km (47 mi) long. At the
30 location of the plants discharge structure, the Chattahoochee River is approximately 114 m
31 (375 ft) wide, with an average depth of 3.6 m (12 ft) and average velocity of 0.9 m/s (3 f/s)
32 (APC 1991). Downstream portions of the river range up to 132 m (435 ft) In width and 7.3 m
33 (24 ft) in depth (APC 1991). The Chattahoochee River flows in a northwest-to-southeast
34 direction (SNC 2003a) and It hosts a multitude of uses Including navigation, hydroelectric power
35 generation, and recreation (Brim Box 2000).
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1 The principal aquatic resources in the vicinity of the Farley site are associated with the
2 Chattahoochee River. Other important aquatic habitats include the 44-ha (108-ac) service and
3 makeup water pond (on the Farley site), and habitats associated with multiple river and creek
4 crossings, wetlands, swamps, marshes, and ponds through which transmission ROWs traverse
5 (Tetra Tech 2002a). These crossings also include important habitats within Elmodel and Lake
6 Seminole Wildlife Management Areas in Georgia (SNC 2003a). The transmission lines
7 associated with Farley Units 1 and 2 traverse three states (Alabama, Georgia, and Florida) and
8 maintenance activities occurring near aquatic resources are currently carried out by
9 subcontractors to Alabama Power Company, Georgia Power Company, and Gulf Power

10 Company under uniform guidance provided by SNC's Vegetation Management Policy
11 (SNC 2004b).

12 Transmission line ROW maintenance activities in the vicinity of aquatic crossings employ best
13 management practices (BMPs) to minimize shoreline disturbance, erosive activities, and
14 herbicide use (SNC 2003a, 2004b). Mowing cycles for vegetation management of ROWs vary
15 between transmission lines, with cycles ranging from three to six years. Herbicide application
16 occurs on a two-year cycle in Alabama (APC 2004). In Georgia, herbicides are used on an as
17 needed basis between their five-year mowing cycle (GPC 2004). In Florida, vegetation
18 management recently shifted from mowing to herbicide application, which provides a
19 lengthened maintenance cycle (four to six years) (Gulf Power Company 2004). When used for
20 vegetation management along any of the transmission line ROWs associated with Farley Units
21 1 and 2, herbicides are applied during the growing season (generally May to October) and
22 typically by using backpack sprayers, although some sensitive areas involve manual removal of
23 vegetation. However, when necessary, aerial application (helicopter spraying) is also used
24 (SNC 2004b; APC 2004). Herbicide application is performed according to label specifications
25 by certified applicators. The Raccoon Creek-Tifton transmission ROW that crosses into
26 Elmodel Wildlife Management Area (structures 163 to 166) is managed by the Georgia
27 Department of Natural Resources (Condler 2004). The South Bainbridge transmission ROW
28 passes through Lake Seminole Wildlife Management Area (structures 179 to 181) and is
29 maintained by GPC contractors (GPC 2004; Condler 2004).

30 Although the topography of the Farley site is generally flat to gently rolling, along streams some
31 slopes approach 12 percent. Many of the flatland areas adjacent to the Chattahoochee River
32 periodically flood (Farley Nuclear Plant 2000). Habitats at the site that may provide refuge for
33 aquatic species include floodplain forests, ravine forests, non-floodplain wetlands (Tetra Tech
34 2002a), and riparian areas.

35 Several non-floodplain wetlands occur on the Farley site. Most of these are generally weedy
36 marsh areas with scattered red maple (Acer rubrum), sweet gum (Liquidambar styraciflua),
37 black willow (Salix nigra), and buttonbush (Cephalanthus occidentalis) woody species. Plume
38 grass (Erianthus sp.), woolgrass bulrush (Scirpus cyperinus), needlerushes (Juncus spp.), and
39 other emergent, non-woody species are also found in these wetlands. One wetland has a
40 broad expanse of open water dominated by water lilies (Nuphar lutea and Nymphaea odorata),
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1 water shield (Brasenia screben), and non-woody marsh grasses such as woolgrass bulrush and
2 common needlerush (Juncus effusus) (Tetra Tech 2002a).

3 The hardwood bottoms In the vicinity of the river Include species such as the water oak
4 (Quercus nigra), cherrybark oak (0. pagoda), white oak (0. elba), and tulip poplar (Lirodendron
5 tulipfera). The hardwood areas and mixed pine-hardwood areas along the streams and In the
6 upland areas consists of various oaks, sweetgum, and tulip poplar (Farley Nuclear Plant 2000).

7 The aquatic communities of the lower Chattahoochee River in the vicinity of the Farley site have
8 not recently been the subject of scientific study. The most comprehensive source of
9 Information on the local aquatic communities is the Cooling Water Intake Study 316(b)

10 Demonstration for Farley Units 1 and 2, which contains detailed information on phytoplankton,
11 zooplankton, and fish populations (APC 1983). An extensive survey on the distribution,
12 abundance, and conservation status of Unionid mussels of the Apalachicola Basin (including
13 the lower Chattahoochee River) was recently conducted (Brim Box 2000). Information on the
14 habitat preferences and life histories of the Chattahoochee River fishes, as well as species
15 distribution maps and collections by county, may be found in Fishes of Alabama (Mettee et al.
16 1996).

17 The fish community of the Chattahoochee River In the vicinity of the Farley site Is diverse,
18 composed of a mix of common southeastern stream species (many of which adapt well to
19 reservoir conditions), species typically found in swamps and backwaters of rivers, and a small
20 number of migratory and semi-migratory species (SNC 2003a). Approximately 92 known fish
21 species occur In the Chattahoochee River system (Mettee et al. 1996) and perhaps two-thirds
22 of these species are found In the lower Chattahoochee (SNC 2003a).

23 Stream fishes commonly observed and occasionally collected in the lower Chattahoochee River
24 near the Farley site Include longnose gar (Lepisosteus osseus), redfin pickerel (Esox
25 americanus), river redhorse (Moxostoma carinatum), greater jumprock (M. lachnen), green
26 sunfish (Lepomis cyanellus), redbreast sunfish (L. aurtus), channel catfish (Ictalurus
27 punctatus), and several common minnow species (e.g., longnose shiner IN. longirostris] and
28 weed shiner [N. texanus]) as well as bowfin (Amri calve), spotted sucker (Minytrema
29 melanops), chain pickerel (Esox nige6, and flier (Centrarchus macropterus). A number of other
30 fish species found In the Chattahoochee River In the vicinity of the Farley site are adapted to a
31 range of environmental conditions and are abundant in rivers, lakes, reservoirs, and swamps
32 across the Southeast. These Include the gizzard shad (Dorosoma cepedianum), common carp
33 (Cyprnus carplo), blacktail shiner (Cyprinella venusta), bluegill (L. machrochirus), and
34 largemouth bass (Micropterus salmoides) (SNC 2003a).

35 Three Morone species (striped bass [M. saxatalis], white bass [M. chrysops], and hybrid bass
36 [e.g., palmetto bass, M. chrysops x saxatilis]) are found in the lower Chattahoochee River and
37 are sought by anglers In the spring of the year near George W. Andrews Lock and Dam. In
38 addition to these, anadromous (e.g., striped bass) and semi-anadromous (e.g., white bass and
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1 hybrid bass) populations, small numbers of catadromous American eels (Anguilla rostrata) are
2 also found in the lower Chattahoochee. The size and timing of this seasonal movement of eels
3 are not well understood. Small numbers of eels are found year-round in the Chattahoochee
4 River in the vicinity of the Farley site (SNC 2003a).

5 Benthic macroinvertebrate populations inhabiting the Chattahoochee River in the vicinity of the
6 Farley site have not been systematically surveyed (SNC 2003a). Rapidly shifting bottom sands
7 were noted to prevent the establishment of a diverse benthic community in this area
8 (AEC 1974). Detailed information on the historic and current distribution of 22 Unionid mussels
9 in the Apalachicola, Chattahoochee, and Flint Rivers, which together compose the Apalachicola

10 Basin, have been extensively studied (Brim Box 2000). Species diversity and abundance of
11 freshwater mussels declined in the Chattahoochee River since the early part of the 20th
12 century, with dramatic declines over the past decades. This decline has been attributed to
13 erosion and sedimentation (from land clearing and intensive farming in the river basin);
14 dredging, snag removal, and channel modifications (for navigation); the development of
15 impoundments for flood control and hydropower; runoff of agricultural chemicals and animal
16 wastes (chiefly poultry); mining activities in tributary streams; and discharges from wastewater
17 treatment facilities. In addition, the prolific Asiatic clam (Corbicula fluminea) invaded the
18 Chattahoochee River system, competing with native mussels for habitat and resources. At
1 9 present, it appears that the once rich and abundant Chattahoochee River mussel fauna have
20 been reduced to remnant and isolated populations in small headwater streams and
21 monospecific populations of common species (e.g., Utterbackia imbeciles) in impoundments on
22 the river (Brim Box 2000).

23 The installation of a series of locks and dams within the Chattahoochee River occurred in the
24 1950s and these influence the river flow rates downstream of each dam. The highest flow rates
25 generally occur in winter and early spring (January to April) and the lowest in late summer and
26 fall (August to October). Daily mean flow rates have varied significantly from a low of 0.00 m31s
27 (0.00 cfs) to a high of 5522 m3/s (195,000 cfs). Assuming a discharge flow of 212,000 Umin
28 (56,000 gpm) from water use data, the net loss to the Chattahoochee River is 76,000 Umin
29 (20,000 gpm or 45 cfs) or 0.8 percent of the river's lowest annual mean flow between 1996 and
30 2000, 2 percent of the 7Q10<8) flow, and 0.6 percent of the Most Probable Flow (SNC 2004a).

31 The blowdown from the cooling towers is discharged into the Chattahoochee River (AEC 1974)
32 and a portion of the service and circulating water flow is returned to the river (SNC 2003a). A
33 study of the thermal plume (defined as water with a 2.80C [50F] or more temperature rise above
34 ambient river temperature) associated with the discharge of service and cooling water from
35 Farley Units 1 and 2 back to the Chattahoochee River found that this thermal plume extended
36 less than 7.6 m (25 ft) downstream of the discharge structure. The discharge plume declined in
37 temperature to 1.10C (20F), or less, above ambient river temperature approximately 122 m (400

'> 7010 is defined as the lowest stream flow for seven consecutive days that would be expected to occur once in ten
years.
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1 ft) downstream of the discharge structure. Temperatures of this discharge plume, were within
2 0.70C (1 .2cF) of ambient river temperature less than 456 m (1500 ft) from the discharge
3 structure. This study was conducted during a low flow event (23 m3/s [820 cfs]) during cool
4 weather conditions (February) (APC 1991). A total residual chlorine (TRC) study concluded
5 that the mixing zone for TRC does not produce an exposure-duration relationship that is toxic to
6 aquatic organisms normally present in the Chattahoochee River. This study was also
7 performed during a low flow event (APC 1991).

8 Table 2-2 presents aquatic species that are listed, proposed for listing, or candidates for listing
9 by the Federal government or the States of Georgia, Alabama, or Florida; that could occur in

10 the vicinity of the Farley site, or within aquatic habitats traversed by associated transmission
11 lines. Seven of these species, are Federally protected under the Endangered Species Act
12 (ESA) and the remainder are State listed or candidates for listing. The Federally listed species
13 are the Gulf sturgeon (Acipenser oxyrnchus desotot, Federally threatened), the fat threeridge
14 (Amblema neisledi; Federally and State endangered), Chipola slabshell (ElJiptio chipolaensis;
15 Federally threatened), purple bankclimber (Elliptoideus sloatianus, Federally threatened),
16 shinyrayed pocketbook (Lampsifis [Villosa] subangulata; Federally endangered), Gulf
17 moccasinshell (Medionidus penicillatus; Federally endangered), and the oval pigtoe
18 (Pleurobema pyriforme; Federally endangered). No designated critical habitat exists for any of
19 the listed species on or in the vicinity of the Farley site or within the ROWs of associated
20 transmission lines. No aquatic species in the area are proposed for Federal listing, although
21 one species (the Alabama shad [Alosa alabamae]) Is a candidate for State listing.

22 2.2.5.1 Federally Listed Aquatic Species

23 The Gulf sturgeon was listed as a Federally threatened species on September 30, 1991
24 ([56 FR 49653] FWS 1991b); it is also a species of special concern in Florida. Historically, this
25 fish occurred in most major rivers from the Mississippi River to the Suwannee River; currently,
26 its population levels in these rivers are unknown (with the exception of the Suwannee and the
27 Apalachicola Rivers) but are considered reduced from historic levels. This is an anadromous
28 fish, migrating from marine habitats (the marine waters of the central and eastern Gulf of
29 Mexico to Florida Bay) Into large coastal rivers. Both immature and mature fish migrate into
30 freshwater rivers, spending eight to nine months each year in the rivers and three to four of the
31 coolest months in the estuaries and Gulf waters. Gulf sturgeon less than two years old remain
32 in riverine and estuary habitats all year. Barriers (e.g., dams) to its spawning habitats, loss of
33 habitat, poor water quality, and overfishing are considered threats that negatively impacted this
34 species (FWS 2003h).

35
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1
2
3
4
5

Table 2-2. Federally Listed and Georgia, Alabama, and Florida State-Listed
Aquatic Species Potentially Occurring in Baker, Coffee, Decatur,
Early, Miller, Mitchell, Seminole, Tift, and Worth Counties (Georgia),
Barbour, Dale, Geneva, Henry, Houston, Montgomery, and Pike
Counties (Alabama), and Jackson County (Florida)

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

Federal State Statuse')
Scientific Name Common Name Statusz ) GA AL FL

FISH

Acipenser oxyrinchus desotoi Gulf sturgeon T - - SSC
Micropterus cataractae shoal bass - - - SSC
Notropis harped redeye chub - R - -
Pteronotropis welaka bluenose shiner - R -

Crystallaria asprella crystal darter - - SP
Cyprinella callitaenia bluestripe shiner - T - -

Nostropis hypsilepis highscale shiner - T - -

Alosa Alabamae Alabama shad - C - -

Amenurus serracanthus spotted bullhead - R - -

REPTMLES AND AMPHIBIANS

Graptemys barbouri Barbour's map turtle - T SP SSC
Graptemys pulchra Alabama map turtle - R SP
Macroclemys temminckii alligator snapping turtle - T SP SSC
Pseudemys concinna Suwanee cooter - SSC - SSC
suwanniensis
Haideotriton wallacei Georgia blind salamander - T - SSC
Amphiuma pholeter one-toed amphiuma - R -

INVERTEBRATES

Amblema neislerii fat threeridge E E -

Elliptio chipolaensis Chipola slabshell T - SP
Eliptoideus sloatlanus purple bankclimber T T
Ptchobranchus jonesi southern kidneyshell - - SP
Lampsilis australis southern sandshell - - SP
Lampsilis (Vilosa) subangulata shinyrayed pocketbook E E SP
Medionidus penicillatus Gulf moccasinshell E E
Pleurobema pyriforrne oval pigtoe E E SP
("I E = endangered, T = threatened, C = candidate for Federal listing, R = Georgia rare species, SP = Alabama
State protected species, SSC = Florida species of special concern, - = no listing

Source: SNC 2003a; FWS 2003j; Goldman 2004
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1 Gulf sturgeon migrated 322 km (200 mi) upstream into the Apalachicola-Chattahoochee-Flint
2 River system before the construction of the Jim Woodruff Lock and Dam in 1957, with
3 numerous anecdotal reports of this fish in the Flint and Chattahoochee Rivers. No evidence
4 exists that the Gulf sturgeon passes through this lock system. A recovery plan for the Gulf
5 sturgeon was issued in September 1995 by the FWS (1 995b). Critical habitat was designated
6 for the Gulf sturgeon on March 19, 2003 ([68 FR 13370] FWS 2003i), but Includes no critical
7 habitat units for the Chattahoochee River or in the areas traversed by transmission lines
8 associated with Farley Units 1 and 2 (FWS 2003i). It Is'not expected that the Gulf sturgeon will
9 occur In the lower Chattahoochee River In the vicinity of Farley nor Immediately downstream of

10 Farley, due to the lock and dam located downstream that Impedes upstream migration Into the
11 area. The Recovery Plan for the Gulf sturgeon does not note any known recent occurrences in
12 this area (FWS 1995b).

13 The fat threeridge was listed as a Federally endangered species on March 16, 1998 (63 FR
14 12664 [FWS 1998]) throughout its entire range; within this range It is known to occur in Florida
16 (FWS 2003a). This mussel Is also State-listed as endangered In Georgia. It is endemic to the
16 Apalachicola-Chattahoochee-Flint River system (ACF) and historically occurred In the
17 Apalachicola, Flint, and Chipola Rivers (FWS 2P03g). It has never been reported from the
18 Chattahoochee River drainage (Brim Box 2000). It is currently considered extirpated from the
19 Flint River (which constituted the majority of its historic range) and Is known to occur at 15 sites
20 of unknown viability In the Apalachicola and lower Chipola Rivers. The fat threeridge inhabits
21 main channels of small to large rivers with slow to moderate currents. It uses substrates that
22 vary from gravel to cobble to a mixture of sand and sandy mud, in moderate currents (FWS
23 2003g; Brim Box 2000). Five potential host fish have been Identified for the fat threeridge; the
*24 weed shiner, bluegill, redear sunfish (Lepomis microlophus), largemouth bass, and
25 blackbanded darter (Percina nigrofasciata) (FWS 2003g). This species historically occurred in
26 a tributary of the lower Chattahoochee River, but Is not expected to currently occur in the lower
27 Chattahoochee River, in the vicinity of Farley.

28 The Chipola slabshell was listed as a Federally threatened species on March 16, 1998 (63 FR
29 12664 [FWS 1998]) throughout its entire range; within this range It Is known to occur in
30 Alabama and Florida (FWS 2003b). This mussel is also a State protected species In Alabama.
31 Prior to Its decline, it occurred in the Chipola River system and one site in the Chattahoochee
32 River system; its range includes one tributary of the Chattahoochee River, Mill Creek'in
33 Houston County, Alabama (Brim Box 2000). It is currently known sporadically from mainly the
34 middle portion of the Chipola River system. The Chipola slabshell Inhabits large creeks and the
35 Chipola River's main channel in slow to moderate currents and In substrates of silty sand. It is
36 typically found in sloping bank habitats. The historic extent of occurrence for this species in the
37 lower Chattahoochee River Is 6 river miles, with a current extent of 0 river miles and no known
38 subpopulations (FWS 2003g). Only one specimen of the Chipola slabshell was found in Mill
39 Creek In 1991 to 1992 and this Is the only known record of this species from outside of the
40 Chipola River drainage (Brim Box 2000). This species historically did not occur nor is it
41 expected to currently occur in the lower Chattahoochee River in the vicinity of Farley.
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1 The purple bankclimber was listed as a Federally threatened species on March 16,1998 (63 FR
2 12664 [FWS 1998]) throughout its entire range; within this range it is known to occur in Georgia
3 and Florida (FWS 2003c). This mussel is also State-listed as threatened in Alabama. Although
4 it once occurred in larger streams throughout the ACF and Ochlockonee River systems, it is
5 now known to sporadically occur in the Apalachicola, Flint, and Ochlockonee Rivers, and to
6 occur at single sites in the Chattahoochee River and a Flint River tributary (FWS 2003g).
7 Populations of the purple bankclimber were found in a 1991 to 1992 study, immediately below
8 the Jim Woodruff Lock and Dam in the Appalachichola River. A total of 30 sites with the purple
9 bankclimber were found in the Appalachichola and Flint Rivers. It is the second largest

10 freshwater mussel in the ACF Basin, with the largest specimens now found in the Apalachicola
11 River below this dam (Brim Box 2000). The purple bankclimber inhabits small to large river
12 channels with slow to moderate currents and with sand, sand mixed with mud, or gravel
13 substrates. It uses the eastern mosquitofish (Gambusia holbrooki), blackbanded darter, guppy
14 (Poecilia reticulate), and greater jumprock as host fish. The historic extent of occurrence for
15 this species in the lower Chattahoochee River is 75 river miles, with a current extent of 0 river
16 miles and no known subpopulations (FWS 2003g). It is not expected that this species currently
17 occurs in the lower Chattahoochee River, in the vicinity of Farley. The last record of this
18 species in the Chattahoochee River was in the early 1800s, with the exception of two live
19 individuals recently noted in 2000 in Lee County, AL, and Harris County, GA, respectively
20 (FWS 2003g; Brim Box 2000).

21 The shinyrayed pocketbook was listed as a Federally endangered species on March 16, 1998
22 (63 FR 12664 [FWS 1998]) throughout its entire range; within this range it is known to occur in
23 Alabama, Georgia, and Florida (FWS 2003d). This mussel is also State-listed as endangered
24 in Georgia and is a State protected species in Alabama. It is historically endemic to the main
25 channels and tributaries of the ACF Basin Rivers (including the Chattahoochee River) and
26 Ochlockonee River system. It currently occurs in scattered areas in tributaries of the ACF
27 Basin and in the Ochlockonee River and is considered extirpated from the main stems of these
28 rivers, with the exception of the Flint River (FWS 2003g; Brim Box 2000). The shinyrayed
29 pocketbook inhabits small to medium creeks and rivers. It prefers clean or silty sand substrates
30 in slow to moderate currents. They are often found at the interface of stream channels and
31 sloping bank habitats (in areas in which transitional sediment particle size and current strength
32 exist). Brim Box (2000) found that 45 percent of these mussels inhabited sand/rock substrate
33 and 38 percent used a substrate that was predominantly sand/clay or sandy (FWS 2003g). The
34 host fish for this mussel are the largemouth bass and spotted bass (Micropterus punctatus)
35 (Brim Box 2000). The historic extent of occurrence in the lower Chattahoochee River is 58 river
36 miles, with a current extent of 9 river miles and two known subpopulations (FWS 2003g). In the
37 1991 to 1992 survey, the shinyrayed pocketbook was found in two tributaries of the
38 Chattahoochee River and, in 1994, this species was found in the Sawhatchee Creek (a creek
39 outside the area of Farley and its associated transmission lines), another tributary of the river
40 (Brim Box 2000).
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1 The Gulf moccasinshell was listed as a Federally endangered species on March 16, 1998 (63
2 FR 12664 [FWS 1998]) throughout Its entire range; within this range It is known to occur in
3 Georgia and Florida (FWS 2003e). This mussel is also State-listed as endangered in Georgia.
4 Historically, It occurred In the main channels and tributaries of the ACF Basin Rivers and
5 Econfina Creek. It Is currently considered extirpated from the main stems of the
6 Chattahoochee, Apalachicola, and Suwannee Rivers, with known occurrences in the Econfina
7 Creek, the Flint and Chipola Rivers, and various tributaries throughout its range (FWS 2003g).
8 In a 1991 to 1992 survey, one specimen was found in a Chattahoochee River tributary.
9 Populations of this species In Alabama are considered to be extirpated from their historic range

10 (Brim Box 2000). The Gulf moccasinshell is found within the channels of small- to
11 medium-sized creeks to large rivers with slow to moderate currents with sand and gravel or silty
12 sand substrates. Fish hosts for this mussel Include the blackbanded darter and the brown
13 darter (Etheostoma edwini) (Brim Box 2000). The historic extent of occurrence for this species
14 In the lower Chattahoochee River is 84 river miles, with a current extent of 9 river miles and
15 approximately 2 known subpopulations (FWS 2003g). It Is not expected that this species
16 currently occurs In the lower Chattahoochee River In the vicinity of Farley.

17 The oval pigtoe was listed as a Federally endangered species on March 16,1998 (63 FR 12664
18 [FWS 1998]) throughout its entire range; within this range it Is known to occur in Georgia and
19 Florida (FWS 2003f). This mussel is also State-listed as endangered In Georgia, and Is a State
20 protected species in Alabama. Its historic range includes the Suwannee drainage west to the
21 Econfina Creek drainage (Brim Box 2000). The oval plgtoe occurs In small- to medium-sized
22 creeks to small rivers and It uses silty sand to sand and gravel substrates, typically with slow to
23 moderate currents. Stream channels provide the best habitat for this species. Glochidia use
24 the saullin shiner (Pteronotropis hpselopterus), eastern mosquitofish, and the guppy to host their
25 transformation to juveniles (FWS 2003g). The historic extent of occurrence for this species in
26 the lower Chattahoochee River Is 84 river miles, with a current extent of 9 river miles, and one
27 known subpopulation (FWS 2003g). No live specimens or shells were found In the
28 Chattahoochee River mainstem during the 1991 to 1992 survey, although two shells were found
29 In a tributary of this river (the Sawhatchee Creek). In 1994, additional live Individuals were
30 found in this tributary. This species is considered extirpated from its historic localities In the
31 Chattahoochee River with the exception of the Sawhatchee Creek, located in southwestern
32 Georgia (Brim Box 2000), and outside the area of Farley and Its associated transmission lines.
33 This species Is not expected to currently occur in the lower Chattahoochee River In the vicinity
34 of Farley.

35 These six mussels dramatically declined and have been extirpated from the majority of their
36 historic range by the Impacts of human activities. These threats Included the construction of
37 impoundments, channelization, pollution, sedimentation, and other factors. Current threats to
38 the remaining populations Include habitat fragmentation or destruction by erosive land
39 practices, construction of new Impoundments, water withdrawals, and invasive species. Such
40 activities result in mussel habitats Impacted by sedimentation, turbidity changes, increased
41 suspended solids, and pesticides. In particular, mussel species with low population levels and
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1 restricted ranges (especially the fat threeridge, Gulf moccasinshell, oval pigtoe, and purple
2 bankclimber) are particularly vulnerable to toxic chemical spills and other catastrophic events,
3 and further genetic isolation (FWS 2003g). However, the FWS recovery plan is addressing
4 these remaining threats by applying knowledge of current freshwater mussel distributions and
5 habitat needs in conjunction with the reduction or prevention of threats (through regulatory
6 mechanisms, habitat restoration programs, and partnerships with various stakeholders)
7 (FWS 2003g).

8 These mussel species are all highly restricted in distribution and typically occur in small
9 subpopulations. Little evidence exists that these species will recover from their historic habitat

10 losses without significant human intervention (FWS 2003g). As aformentioned, no critical
11 habitat has been designated for these six mussel species (FWS 2003a-f). A recovery plan was
12 issued by the FWS in September 2003 that covers these species (FWS 2003g).

13 2.2.5.2 State-Listed Aquatic Species

14 Three State-listed fish may occur in counties within which the Farley site and its associated
15 transmission lines are located: the bluestripe shiner (Cyprinella callitaenia), highscale shiner
16 (Nostropis hypsilepsis), and the Alabama shad. The bluestripe shiner is a State threatened
17 species in Georgia. It inhabits rivers, reservoirs, and large tributaries with slow to moderate
18 currents over sand and gravel substrates. Its diet is presumed to consist of drifting insects and
19 as its diet has not been studied (Mettee et al. 1996). The highscale shiner is also a State
20 threatened species in Georgia. It inhabits small- to medium-sized streams in upland areas, with
21 flows that occur over bedrock and sand substrates. It often occurs near the mouths of small
22 tributaries, but its diet is unknown (Mettee et al. 1996). The Alabama shad is a candidate
23 species in Georgia (FWS 2003j). SNC has not reported any occurrences of the bluestripe
24 shiner, highscale shiner or Alabama shad within the vicinity of the Farley site or in aquatic
25 habitats along the transmission lines, although aquatic species surveys have not been recently
26 carried out by SNC (2003a).

27 Two State-listed reptiles and one State-listed amphibian may occur in counties within which the
28 Farley site and its associated transmission lines are located: the Barbour's map turtle
29 (Graptemys barbour), the alligator snapping turtle (Macroclemys temminckil), and the Georgia
30 blind salamander (Haideotfiton wallacei). Barbour's map turtle is State-listed as threatened in
31 Georgia, State-protected in Alabama, and is a species of special concern in Florida. The
32 species is confined to the Apalachicola drainage system, which includes the Flint River
33 (Georgia), the Chattahoochee River, and streams that enter these two rivers. Rivers are the
34 preferred habitat, especially those portions with strong current and areas of exposed limestone.
35 Barbour's map turtles have been recorded in Houston County, Alabama (Lewis 2002); Jackson
36 County, Florida (FNAI 2002b); and Baker, Decatur, Mitchell, Seminole, and Worth counties, in
37 Georgia (Krackow 2002). Barbour's map turtle has been recorded at Spring Creek less than
38 0.16 km (0.1 mi) from the South Bainbridge transmission line right-of-way in Decatur County,
39 and at several locations on the Flint River less than or equal to 5 km (3 mi) of the transmission

Draft NUREG-1437, Supplement 18 2-34 August 2004



Description of Site and Environment

1 line rights-of-way in Georgia (Krackow 2002). Therefore this species could occur at the Farley
2 site along the Chattahoochee River, and where the Chattahoochee and Flint Rivers, and their
3 tributaries, cross the transmission ROWs. The Sinai Cemetery transmission ROW does not
4 cross any habitat preferred by these turtles. Therefore, the species Is probably absent from the
5 Sinai Cemetery ROW (Tetra Tech 2002b).

6 The alligator snapping turtle Is State-listed as threatened In Georgia, as State-protected in
7 Alabama, and as a species of special concern In Florida. It Inhabits rivers, oxbows, and
8 sloughs, and is also found In lakes and swamps near rivers. The alligator snapper rarely leaves
9 the water, and is almost never found in isolated ponds and lakes (Shealey 1992a). It is the

10 world's largest freshwater turtle, with recorded weights of over 220 pounds. Alligator snapping
11 turtles have been recorded in Jackson County, Florida (Carmody 2002), and Baker, Decatur,
12 Early, Miller, Mitchell, Seminole, and Worth counties In Georgia (FWS 2002b). The species
13 might occur along the Farley-associated transmission ROWs where they cross water bodies.
14 Alligator snapping turtles are probably absent from the Sinai Cemetery ROW, since the ROW
15 does not pass over deep water bodies that are connected to rivers. No recent aquatic species
16 surveys have been carried out by SNC, although this species has not been incidentally
17 observed by SNC nor reported to SNC from its vegetation management contractors (SNC
18 2003a).

19 The Georgia blind salamander Is State-listed as threatened In Georgia, and as a species of
20 special concern in Florida. It is confined to subterranean waters in limestone sediments.
21 Although it has been found mostly in caves, it may also occur In recharge areas around
22 sinkholes. The Georgia blind salamander has not been recorded In Alabama. It Is found in
23 Jackson County, Florida, and in southwestern Georgia In Baker, Decatur, Miller, Mitchell, and
24 Seminole counties (FNAI 2002b; USGS 2003). It probably does not occur on Farley-assoclated
25 transmission ROWs in Georgia. It has not been recorded near the Sinai transmission ROW In
26 Florida (FNAI 2002a). The probability of Georgia blind salamanders along the Sinai ROW Is
27 unclear, since the species is entirely subterranean. The Sinai ROW does cross a few sinkholes
28 In Jackson County, and thus the salamander might occur in some underground portions of the
29 Sinai Cemetery ROW (Tetra Tech 2002b).

30 2.2.5.3 State Special-Status Aquatic Species

31 Table 2-2 lists a number of aquatic species that are not Federally or State-listed as threatened
32 or endangered, but have been designated as either an Alabama State protected species, a
33 Georgia rare species, or a Florida species of special concern. These include five fish species,
34 two reptiles, one amphibian, and two freshwater mussels. The shoal bass (Micropterus
35 cataractae) inhabits shoals and riffles of small to moderately fast-flowing streams, and are
36 thought to avoid reservoirs (Mettee et al. 1996). The redeye chub (Notropis harpen) almost
37 exclusively uses springs and spring runs for its habitat (Mettee et al. 1996). The bluenose
38 shiner (Pteronotropis welaka) uses calm backwaters and vegetated streams and river pools
39 with mud or sand bottoms (Mettee et al. 1996). The crystal darter (Crystallaria asprella)
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1 inhabits large flowing rivers and streams with sand and gravel bars (Mettee et al. 1996). The
2 spotted bullhead (Ameriurus serracanthus) inhabits large streams and rivers, in slow to
3 moderate currents over sand and rock substrates (Mettee et al. 1996). The Alabama map turtle
4 (Graptemys pulchra) is listed as State-protected in Alabama and as rare in Georgia. It inhabits
5 streams ranging from medium-sized creeks to large rivers. Sand bars and sandy beaches are
6 required as nesting sites (Shealey 1992b). The Alabama map turtle does not inhabit the
7 Chattahoochee River drainage and is not known to occur in Georgia counties crossed by the
8 Farley transmission ROWs. It has been recorded in Montgomery County, Alabama, and its
9 range also includes the Escambia River drainage in Pike County, Alabama. Thus, it could

10 occur along the northern portion of the Snowdoun ROW, but does not occur at Farley or along
11 other Farley-associated transmission ROWs (Tetra Tech 2002a). The decline of the Suwannee
12 cooter is largely due to human activities such as human predation, automobile strikes, and
13 habitat contamination (Tetra Tech 2002a). The one-toed amphiuma (Amphiuma pholeter)
14 inhabits swamps, marshes, drainage ditches, and streams (Miller 2003). The southern
15 kidneyshell (Ptchobranchus jonest) and southern sandshel (Lampsilis australis) use riverine
16 warm-water association habitats with fine sediment bottoms or, more generally, rivers within the
17 ACF Basin (Medlin 1999).

18 2.2.6 Terrestrial Resources

19 The Farley site is near the boundary of the Dougherty Plain and Southern Red Hills
20 physiographic regions of the East Gulf Coastal Plain. There are two major topographical
21 subdivisions at the site: (1) gently rolling upland west of the Chattahoochee River Valley, and
22 (2) the river terraces and floodplain of the Chattahoochee River. This contributes to a diverse
23 distribution of plant species, habitats, and communities. Habitats at Farley consist of river bluff
24 forest, ravine forest, floodplain forest, pine-mixed hardwood forest, pine forest, non-floodplain
25 wetlands, and mowed grassy areas (Tetra Tech 2002a). Historic descriptions of the site can be
26 found in the Final Environmental Statement Related to Construction of Joseph M. Farley
27 Nuclear Plant Units 1 and 2 (AEC 1974).

28 The Chattahoochee River in the vicinity of Farley is bordered by a mature floodplain forest.
29 Most of the floodplain forests of Farley are dominated by high floodplain or ridge floodplain
30 species. On the highest ridges and in high floodplains, willow oak (Quercus phellos), Shumard
31 oak (Q. shumardii), bitternut hickory (Carya cordiformis), sweet gum (Liquidambar styraciflua),
32 swamp chestnut oak (Q. michauxii), and cherrybark oak (Q. pagoda) are present. Sycamore
33 (Platanus occidentalis), silver maple (Acer saccharinum), and black willow (Salix nigra)
34 dominate early successional areas along the river. Bald cypress (Taxodium distichum), water
35 tupelo (Nyssa aquatica), red maple (Acer rubrum), and laurel oak (Q. laurifolia) are commonly
36 found in sloughs, backwaters, and poorly drained areas (Tetra Tech 2002a).
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1 Steep, forested river bluffs occur along the Chattahoochee River within the Farley site,
2 consisting of a mixed hardwood community of white ash (Fraxinus americana), southern
3 magnolia (Magnolia grandiflora), black walnut (Juglans nigra), water oak (Q. nigra), cherrybark
4 oak, box elder (Acer negundo), and willow oak. The understory contains dwarf palmetto (Sabal
5 mino), silverbell (Diptera sp.), American holly (hlex opaca), black cherry (Prunus serotina), and
6 buckthorn (Rhamnus caroliniana). The herbaceous layer is dominated by rich-soil floodplain
7 species such as green dragon (Arisaema dracontium), Canada moonseed (Menispermum
8 canadense), and southern pipevine (Aristolochia tomentosa) (Tetra Tech 2002a).

9 In areas where Wilson Creek has eroded deeply into the local limestone (marl), several
10 botanically Interesting ravines have formed. The largest ravine forest Is on the northeastern
11 edge of the Farley site, but ravine forests are also found on the western and southern margins
12 of the site. The canopies of these ravine forests are dominated by beech (Fagus grandifolia),
13 sweet gum, water oak, southern magnolia, tulip poplar (Liriodendron tulipifera), Florida maple
14 (Acer barbatum), white oak (0. alba), and white ash. Some of the beeches and maples are
15 over 0.6 m (2 ft) in diameter. Florida maple, eastern hophombeam (Ostrya virginiana), and
16 blue beech (Carpinus caroliniana) dominate the understory of these forests. Large colonies of
17 Venus/southem maidenhair fern (Adiantum capillus-veneris) and ovate maiden fern (Thelypteris
1 6 ovata) occur on moist limestone bluffs In the ravines (Tetra Tech 2002a).

19 The pine-mixed hardwood forests found at Farley are primarily successional and recovering
20 from past logging. The dominant pine in most areas Is loblolly pine (Pinus taeda). Hardwood
21 species usually encountered include red maple, sweet gum, water oak, hickories (Carya spp.),
22 and other upland oaks (Quercus spp.) (Tetra Tech 2002a). These forests are managed for
23 timber production as well as wildlife habitat, and periodic thinning occurs where necessary
24 (SNC 2002b).

25 APC maintains approximately 526 ha (1300 ac) of the Farley site as a wildlife preserve. The
26 Farley Wildlife Management Plan strategies Include managing vegetation to promote and
27 protect diverse habitats, periodic thinning or logging of pine timber stands, mowing grassy
28 areas, and Installing nest boxes. Nest boxes have been Installed for wood ducks (Aix sponsa),
29 eastern bluebirds (Sialia salas), purple martins (Progne subts), kestrels (Falco sparverus), and
30 barred owls (Strix varia), and a nest platform has been erected for ospreys (Pandion haliaetus)
31 (SNC 2002b). Additionally, SNC and APC perform construction and maintenance activities in
32 accordance with APC's "Guidelines for Performing Power Une Construction and Maintenance in
33 Areas of Gopher Tortoise Habitat" (APC 1995). The Wildlife Habitat Council recognized Farley
34 in 1999 for its wildlife and land management efforts (SNC 2003a). Farley was originally certified
35 through the Wildlife Habitat Council in 1992 (SNC 2003a).

36 Terrestrial wildlife species that occur in the forested portions of the Farley property are those
37 typically found in similar habitats In South Alabama. Common mammals at the site Include the
38 opossum (Didelphis virginiana), armadillo (Dasypus novemcinctus), eastern cottontail
39 (Sylilagus floridanus), gray squirrel (Sciurus carolinensis), raccoon (Procyon loto4, and
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1 white-tailed deer (Odocoileus virginianus). Wading birds (egrets and herons) occur in wetlands
2 and along the edges of ponds and the Chattahoochee River. Numerous bird species (e.g.,
3 eastern bluebirds, purple martins, common bobwhite [Colinus virginianus], blue jay [Cyanocitta
4 cristataJ, and various warblers), as well as several reptile and amphibian species, including the
5 Alabama State protected gopher tortoise (Gopherus polyphemus), occur at the site
6 (SNC 2003a).

7 Six high-voltage (230 and 500 kilovolt [kV]) transmission lines originate at Farley and connect to
8 six sub-stations (see Figure 2-5). Approximately 524 km (326 mi) of transmission ROWs are
9 associated with Farley. The standard width of the 500-kV transmission ROWs is 45 m (150

10 feet), while the 230-kV transmission ROWs are 38 m (125 feet) wide. Alabama counties
11 crossed by the transmission ROWs consist of Barbour, Dale, Geneva, Henry, Houston,
12 Montgomery, and Pike. Georgia counties crossed by the transmission ROWs include-Baker,
13 Decatur, Early, Miller, Mitchell, Seminole, Tift, and Worth counties. Jackson County is the only
14 county crossed by Farley transmission lines in Florida.

15 The transmission ROWs are located primarily within the East Gulf Coastal Plain physiographic
16 province. The region is characterized by sandy soils and flat to gently rolling terrain. The
17 slope, aspect, and underlying substrate of the soils play a significant role in determining the
18 assemblage of plants and animals that occur in a given area. Because of the substantial length
19 of the transmission ROWs and the different directions they take from Farley, they transect a
20 wide array of geophysical conditions that occur in the East Gulf Coastal Plain. Swamps,
21 marshes, and river and creek crossings along transmission ROWs provide habitats that appear
22 suitable for several Federally listed and State-listed plant and animal species. Numerous
23 marshes and beaver ponds were observed within the transmission ROWs. These areas
24 provide excellent foraging habitat for many wildlife species, some of which are listed species
25 (Tetra Tech 2002a,b). Many animal species are highly mobile and use more than one habitat
26 type. The transmission ROWs provide an open canopy and offer an abundance of herbaceous
27 ground cover. Thus, they can be natural avenues for movement and foraging by some animals,
28 especially those that prefer open habitats (Tetra Tech 2002a).

29 The 230-kV line connecting Farley to the Webb substation near Dothan, Alabama, is about 17
30 km (11 mi) long and covers about 64 ha (159 ac). Land use in the vicinity of Webb
31 transmission ROW is largely agricultural and residential. Numerous homes are adjacent to the
32 ROW, with hayfields, pastures, and row crops within or adjacent to the ROW. A few portions of
33 the Webb ROW traverse small isolated wetlands and forested areas.

34 A 230-kV line carries power west from Farley to the Pinckard substation 50 km (31 mi) from
35 Farley, covering approximately 190 ha (470 ac). The Pinckard transmission ROW traverses
36 land that is primarily agricultural and residential, but also crosses several streams, creeks, and
37 wetlands, some of which are forested.
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I The 500-kV line ROW connecting Farley to the Snowdoun substation near Montgomery,
2 Alabama, is about 155 km (96 ml) long and covers approximately 939 ha (2321 ac). Undulating
3 hills and broad, shallow valleys are found in the northern portion of the Snowdoun ROW. Land
4 use along the Snowdoun transmission ROW is dominated by row crops and pine plantations.
5 However, the ROW crosses several streams, creeks, and small rivers on Its route to
6 Montgomery.

7 The 500-kV Farley to the Raccoon Creek-Tifton substation (Georgia) line Is 151 km (94 mi)
8 long, covering 692 ha (1709 ac). The Raccoon Creek-Tifton ROW traverses numerous pine
9 plantations and agricultural tracts, but also crosses large expanses of natural habitats such as

10 pine flatwoods, cypress ponds, swamps, wetland sinks, and pond cypress savannahs.

11 The Farley to South Balnbridge (Georgia) 230-kY line is 74 km (46 ml) long and covers 282 ha
12 (697 ac) (AEC 1974). The Raccoon Creek-Tifton and South Bainbridge ROWs overlap for the
13 first 11 km (7 ml) east of Farley. Land use In the vicinity of the South Bainbridge transmission
14 ROW Is largely agricultural and rural, with large tracts of corn and hayfields. The ROW also
15 traverses some moderately large areas of pine flatwoods (Tetra Tech 2002a).

16 The 230-kV Farley to Sinai Cemetery (Florida) transmission line is approximately 77 km (48 mi)
17 long, and covers approximately 236 ha (582 ac) (Tetra Tech 2002b). The Farley-to-Sinal
18 Cemetery ROW Is primarily located In agricultural lands, with soybeans, cotton, peanuts, and
19 hay being the most common crops. At two locations in Alabama, the ROW crosses rolling hills
20 drained by deeply cut creeks that flow into the Chattahoochee River. The banks, bluffs, and
21 ravines of these creeks harbor a rich flora dominated by southern magnolia, American beech,
22 Florida maple, and various species of ferns and herbaceous plant species that grow on
23 calcium-rich soils. Along the Alabama-Florida boundary and southward Into Jackson County,
24 Florida, the landscape Is dominated by large and small ponds and sinks. Many of these sinks
25 are shallow and have been Incorporated into agricultural usage as cattle ponds or simply wet
26 spots in the fields. Other sinks, however, appear to provide potential habitat for State- and
27 Federally listed plant species. However, the extensive withdrawal of groundwater by
28 central-pivot Irrigation and drought has dramatically reduced the water level in most of the
29 sinks. The most common wetland species found in these sinks include pond cypress, black
30 willow, buttonbush, woolgrass bulrush, plume grass, and needlerushes (Tetra Tech 2002b).

31 Transmission line rights-of-way are managed in Alabama by APC, in Georgia by Georgia Power
32 Company (GPC), and In Florida by Gulf Power Company. APC, GPC, and Gulf Power use
33 several methods to control vegetation in Farley transmission line rights-of-way. Dry upland
34 areas (particularly those that are not subject to erosion) are generally periodically mowed, while
35 steep slopes and margins of wetlands and streams are sprayed with approved (non-restricted)
36 herbicides when necessary. Herbicides are applied by backpack sprayer to ensure that
37 chemicals are used sparingly and applied directly to the brushy or woody vegetation. Some
38 ecologically sensitive areas are hand-cleared. This integrated approach to vegetation
39 management Is intended to minimize soil loss and protect wetlands and streams from
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1 sedimentation. Mowing generally occurs on a three-year cycle in Alabama, a five-year cycle in
2 Georgia, and a four to six-year cycle in Florida, during the growing season (May to October,
3 with the majority occurring in May and June).

4 Herbicide application occurs on a two-year cycle in Alabama, and may occur any time during
5 the five-year mowing cycle in Georgia, generally once or twice during the five-year mowing
6 cycle. Herbicide application occurs on a four- to six-year cycle in Florida. Danger trees are
7 removed as needed along transmission lines, with inspections occurring every 12 to 18 months.
8 Some portions of the transmission ROWs are cultivated by local farmers and, therefore, require
9 no additional vegetation maintenance. Private interests that have agreed to handle vegetation

10 maintenance are also maintaining other portions of the transmission ROWs for wildlife
1 1 enhancement.

12 APC participates with the U.S. Department of Agriculture Natural Resources Conservation
13 Service and local soil and water conservation districts in a pilot project to enhance wildlife
14 habitats along transmission ROWs (Heitschmidt 2000). GPC participates in a wildlife
15 management program with the Georgia Department of Natural Resources (GADNR) on Farley
16 transmission line rights-of-way. The Wildlife Incentives for Non-Game and Game Species
17 (WINGS) program is designed to help land users convert Georgia Power transmission ROWs
18 into productive habitat for wildlife. WINGS offers grant money and land management expertise
19 to landowners, hunting clubs, and conservation organizations who commit to participating in the
20 program for three years. GPC is one of two utilities funding the WINGS program in Georgia
21 (SNC 2003a). GPC is also working with the Georgia Natural Heritage Program at GADNR to
22 survey for sensitive species along transmission line rights-of-way. Contractors who perform
23 work along the transmission line rights-of-way in Georgia are given a report that details work to
24 be completed and delineates areas that have species of concern that need special treatment
25 (e.g., hand clearing near wetlands, avoidance of gopher tortoise burrows). SNC and APC
26 perform transmission line maintenance activities in accordance with APC's 'Guidelines for
27 Performing Power Line Construction and Maintenance in Areas of Gopher Tortoise Habitat'
28 (APC 1995).

29 Table 2-3 presents terrestrial species that are listed, proposed for listing, or candidates for
30 listing by the Federal government or the States of Alabama, Georgia, or Florida that could occur
31 in the vicinity of Farley or associated transmission line ROWs.
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1
2
3
4
5

Table 2-3. Federally Usted and Georgia, Alabama, and Florida State-Listed
Terrestrial Species Potentially Occurring In Baker, Coffee, Decatur,
Early, Miller, Mitchell, Seminole, Tift, and Worth Counties (Georgia),
Barbour, Dale, Geneva, Henry, Houston, Montgomery, and Pike
Counties (Alabama), and Jackson County (Florida)(a)

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

Federal State Status($)
Scientific Name Common Name Status^) AL FL GA

AMPHIEIANS

Ambystoma cingulatum flatwoods salamander T SP SSC T
(Phaeognathus cingulatum)
Desmognathus monticola seal salamander - SP - -

Hyla anderson/i pine barrens treefrog - SP SSC
Notophthalmus perstriatus striped newt - - - R
Rana capito gopher frog - SP SSC -

REP.LIES

Alligatormisslssipplensis American alligator T (S/A) - SSC -

Dryrarchon corals couperi eastern Indigo snake T SP T T
Gopherus polyphemus gopher tortoise - SP SSC T
Heterodon simus southern hognose snake - SP
Masticophis flagellum eastern coachwhip snake - SP. - -

flagellum
Pituophis melanoleucus Florida pine snake - SP SSC
mugitus

Aimophila aestivalis
Aramus guarauna
Egretta caerulea
Egretta thula
Egretta tricolor
Elanoldes forficatus
Eudocimus a/bus
Falco sparverdus paulus
Falco peregrinus tundnus
Haliaeetus leucocephalus

BIRDS
Bachman's sparrow
limpkin
little blue heron
snowy egret
tricolored heron
American swallow-tailed kite
white ibis
Southeastern kestrel
Arctic peregrine falcon
bald eagle

- - SSC
- - - SSC

- - SSC

- - SSC

- -. SSC

_ - T
- SP E
T SP T

R

E

E
E

W Species Included In this table meet at least one of the following conditions:
- Species has been recorded to occur (or is likely to occur) on Farley or In at least one county traversed by Farley
transmission lines.
- Species has been recorded within 5 km (3 mi) of the South Bainbridge or Raccoon Creek-Tifton transmission lines.
- Species was observed during SNC-comrnissioned field surveys conducted In 2001 to 2002 (Tetra Tech 2002ab).
- Species was listed In correspondence between State and Federal agencies and SNC as potentially occurring at
FNP or in counties crossed by transmission lines (SNC 2003a).
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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

Scientific Name
Myctenia americana
Pandion haliaetus
Picoides borealis
Rynchops niger

Common Name
wood stork
osprey
red-cockaded woodpecker
black skimmer

Federal
Statusca)

E

E

State Status(')
AL FL GA
SP E E
SP - -

SP T E
- SSC -

-
.

MAMMALS

Corynorhinus rafinesquli Rafinesque's big-eared bat - SP - R
(Plecotus rafinesquil)

Geomys pinetis southeastern pocket gopher - SP - -

Mustela frenata long-tailed weasel - SP

Myotis austroriparius southeastern bat - SP

Myotis grisescens gray bat E SP E E

Myotis sodalis Indiana bat E SP E E

Sciurus nigershermani Sherman's fox squirrel - - SSC

PLANS

Aquileoia georgiana var. Marianna columbine = - E
austratis
Arabis canadensis
Amoglossum diversifolium
(syn. Cacalia diversifolia)
Asplenium heteroresiliens
Asplenium monanthes

Balduina atropurpurea
Baptisia megacarpa
Brickellia cordifolia
Calfirhoe papaver
Calycanthus floridus
Calystegia catesbeiana
Carex baltzellii
Carex dasycarpa
Croomia pauciflora
Cryptotaenia canadensis
Elliottia racemosa
Epidendrum conopseum
Evolvulus sericeus sericeus

sicklepod
variable-leaved Indian plantain

Wagner spleenwort
single-sorus spleenwort, San
Felasco spleenwort
purple honeycomb head
Apalachicola wild indigo
Flyr's brickell-bush

poppy mallow
sweet shrub

Catesby's bindweed
Baltzell sedge

velvet sedge
few-flowered croomia

Canada honewort

Georgia plume

green fly orchid

creeping morning-glory, silver
dwarf morning-glory

Harper fimbry

Godfrey's privet
dwarf witch-alder

liverleaf

_ - E
- - E T

_ - T
_ E -

- - E

_ - E
rE

- - E

- - L.

R

- T E

- - E T
_ - E -

- _ - T

_ _ - E

_ _ - E

- _ - T

- - E -

35 Fimbristylis perpusilla
36 Forestiera godfreyi
37 Fothergilla gardenii
38 Hepatica nobilis
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-

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Scientific Name Common Name
Hexastylis shuttleworthili var. Harper heartleaf
harpen

Federal
Statusla)

State Status(,,
AL FL GA
- - U

Illicium floridanum
Kalmia latifolia
Ulium catesbael
Lindera melissifolia
Unum westil
Lftsea aestivalis
Lythrum curtissli
Macranthera fiammea
Magnolia ashel
Magnolia pyramidata
Mataxis unifolla
Marsha lia obovata
Marshallia ramosa

Florida anise tree
mountain laurel
southern red lily
pondberry
West's flax
pondspice
Curtiss' loosestrife
hummingbird flower
Ashe's magnolia
pyramid magnolia
green adders'-mouth
Barbara's buttons
southern Barbara's buttons,
pineland marshallia

_ - T
_ - T
_ - T

E - _
_ - E
_ - E
_ - E
- - E
_ _ E
_ - E
_ - E
_ - E
_ - E

_ - E
- - E
_ - E
- - E

E

E

T
T

16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38

Matelea alabamensis Alabama milkvine
Matelea baldwyniana Baidwyn's spiny-pod
Mateiea tioddana Florida spiny-pod
Melanthium woodii Ozark bunchflower, Woods
(Veratrum woodil) false hellebore
Myriophyllum laxum lax water-miffoil
Pachysandra procumbens Allegheny spurge
Panicum hirstii Hirst's panic grass
(syn. Dicanthelium hirstii)
Paronychia chartacea minima Crystal Lake nallwort
Pellaea atropurpurea purple cliff brake
Penstemon dissectus grit beardtongue
Physocarpus opulifoifus eastern ninebark
Physostegte leptophylia narrowleaf obedient plant,

narrowleaf dragon head
Pinckneya bracteata hairy fever tree
Pingulcula planifolia Chapman's butterwort
Pinguicula primuliflora clearwater butterwort
Platanthera ciliaris yellow fringed orchid
Platanthera Integra yellow fringeless orchid
Platanthera nivea snowy orchid
Ptilimnium nodosum mock bishop-weed
Rhododendron austrinum orange azalea
Rhododendron prunifolium plumleaf azalea

,'

R

T

R

_ - - T
_ - E -

C - - E

T - E
_ _ E

_ _ E

_ - T
_ - T
_ - E
_ - T
_ - E
_ _ T
E - _
_ - E

R

T

T

E

T
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Scientific Name
1 Ruellia noctiflora
2 Sageretia minutiflora

3 Salx eriocephala
4 Salix floridana
5 Salvia urticifolia
6 Sarracenia flava
7 Sarracenia leucophylla

8 Sarracenia minor
9 Sarracenia psittacina

10 Sarracenia purpurea

11 Sarracenia rubra
12 Schisandra coccinea
13 Schisandra glabra
14 Schwalbea americana
15 Sideroxylon (Bumelia)
1 6 lycioides
17 Sideroxylon (Bumelia) thomei
18 Silene polypetala
19 Silene regia
20 Spigelia gentianoides
21 Stewartia malacodendron
22 Stylisma pickeringii var.
23 pickeringii
24 Thalictrum cooleyi
25 Torreya taxifolia
26 Trillium lancifolium
27 Trillium reliquum
28 Uvularia flondana

Common Name
white-flowered wild petunia
climbing buckthorn (tiny-leaf
buckthorn)

heart-leaved willow
Florida willow
nettle-leaved sage
yellow flytrap
white trumpet, white-top
pitcherplant

hooded pitcherplant
parrot pitcherplant
decumbent pitcherplant, purple
pitcherplant
sweet pitcherplant
scarlet magnoliavine
bay star-vine
chaffseed
silky buckthorn, gopherwood
buckthom
Thorne's buckthorn
fringed campion
royal catchfly
gentian pinkroot
silky camellia
Pickering morning-glory

Fe

St,

deral State Status"a)
mtus t" AL FL GA
- - E -

- - - T

_ - E
_ - E
_ - E

- - E

E

U
E

- - T U
- - T T
- - T E

- - T E
_ - E -

_ _ - T

E - E E
_ - E -

- - E E
E - E E
_ _ - R

E - E -

- - E R
_ _ - T

29
30
31
32
33
34
35

Xyris scabrifolia
Zanthoxylum amencanum
la) E = endangered, T = threatE
Alabama State protected spec
T(S/A) = threatened due to sin
Source: SNC 2003a; Tetra Te

Cooley meadowrue E - E E
Florida torreya E - E E
narrow-leaved trillium - - E
relict trillium E - - E
Florida merrybells, Florida - - E
bellwort
Harper's yellow-eyed grass - - T
northern prickly ash - - E

ned, C = candidate for Federal listing, R = Georgia rare species, SP
:ies, SSC = Florida species of special concern, U = an unusual species,
iilarity of appearance, -= no listing
ech 2002a,b

36
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1 SNC commissioned field surveys in 2001 and 2002 of State- and Federally listed terrestrial
2 plant and animal species on the Farley site and its transmission ROWs. These surveys,
3 described In reports entitled Threatened and Endangered Species Surveys: Joseph M. Farley
4 Nuclear Plant and Associated Transmission Line Rights-of-Way, 2001-2002 (Tetra Tech
5 2002a) and Threatened and Endangered Species Survey: Sinai Cemetery Transmission Line
6 Right-of-Way (Tetra Tech 2002b) were intended to: (1) identify listed species on the Farley site
7 and associated transmission ROWs, and (2) provide a basis for the assessment of potential
8 impacts to these species from operations over the license renewal term. Although few listed
9 species were observed along the transmission ROWs, many animal species are mobile and

10 secretive, and thus, the absence of a species during a few surveys is not necessarily evidence
11 that the species does not use the area in question (Tetra Tech 2002a,b). Therefore, listed
12 species that are thought to occur in counties crossed by the transmission line rights-of-way are
13 also discussed.

14 2.2.6.1 Federally Listed Terrestrial Species

15 No areas designated by the U.S. Fish and Wildlife Service (FWS) as critical habitat for
16 endangered species exist at Farley or adjacent to associated transmission lines. The Raccoon
17 Creek-lifton transmission ROW crosses the 2 km (1 mi) wide Elmodel Wildlife Management
18 Area in western Georgia, approximately 61 km (38 ml) east-northeast of Farley. The South
19 Bainbridge ROW crosses the Lake Seminole Wildlife Management Area in southwestern
20 Georgia, approximately 58 km (36 mi) southeast of Farley. Otherwise, the transmission ROWs
21 do not cross any State or Federal parks, wildlife refuges, or wildlife management areas.

22 No Federally listed or proposed-for-listing plants were found during the 2001 to 2002 surveys of
23 the Farley site and associated transmission line rights-of-way. Nine Federally listed terrestrial
24 plant species and one Federal candidate are thought to occur in counties crossed by the
25 transmission line rights-of-way but were not observed during plant surveys in 2001 or 2002
26 (Tetra Tech 2002a,b). These Federally listed species mainly occur either in Florida or Georgia.
27 Although these species were specifically surveyed for in the transmission line rights-of-way and
28 at Farley, they were not found in any of the survey sites (Tetra Tech 2002a,b).

29 Pondberry (Lindera melissifolia) is Federally listed as endangered, and State-listed as
30 endangered in Georgia. It is thought to occur In Baker, Decatur, Tift, and Worth counties,
31 Georgia. Pondberry Is a deciduous shrub, reaching heights of 0.5 to 2 m (1.6 to 6.5 ft), that
32 often grows in thickets in shallow pools and along margins of cypress ponds and in seasonally
33 wet low areas in bottomland hardwoods (Patrick et al. 1995). It is extremely rare and is
34 primarily known from a few populations in Baker and Wheeler counties in Georgia (FWS 1993).
35 It is considered extirpated from Alabama and Florida (FWS 1993). Potential pondberry habitat
36 occurs along the South Bainbridge and Raccoon Creek-Tifton transmission line rights-of-way,
37 although pondberry was not observed there during site surveys (Tetra Tech 2002a). This
38 species could be affected by transmission line right-of-way maintenance activities such as
39 mowing and herbicide use that occurs near wetlands. However, because it is a shrub that
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1 would not respond well to ongoing mowing and herbicide application, and because of its
2 extreme rarity (FWS 1993), this species is most likely absent from the transmission line
3 rights-of-way.

4 Crystal Lake nailwort (Paronychia chartacea minima) is Federally listed as threatened and is
5 State-listed in Florida as endangered. Crystal Lake nailwort is a short-lived (annual)
6 mat-forming herb that is found along the margins of karst lakes in the Florida panhandle (FWS
7 1999). It is unlikely to be found along the Sinai Cemetery transmission line right-of-way, as it
8 does not pass close to any lakeshores. In addition, this species was not observed during
9 rights-of-way surveys (Tetra Tech 2002b). It is not expected to be found at Farley. The Crystal

10 Lake nailwort apparently favors mild disturbance, prefers open habitats, and thrives in fire lanes
11 and along sand roads (FWS 1999). Flowering occurs in late summer and fruits mature in
12 September and October (FWS 1999). Therefore this species (if present) would benefit from
13 ongoing mowing regimes in transmission line ROWs, because enough time passes between
14 mowing events to allow for plants to mature and set seed.

15 Mock bishop-weed (Ptilimnium nodosum) is Federally listed as endangered, and State-listed as
16 endangered in Georgia. Mock bishop-weed is an annual herb, reaching 10 to 40 cm (4 to 16
17 in.) tall, that is found in wet savannas, peaty fringes of pineland pools and cypress ponds in
18 Alabama and Georgia (Patrick et al. 1995). It is also found on granite outcrop in Georgia (FWS
19 1990a). Mock bishop-weed is not known to occur in Alabama at Farley or in counties crossed
20 by the transmission line rights-of-way, but could potentially occur along the South Bainbridge
21 transmission line right-of-way in Decatur County, Georgia (Krackow 2002). However, it was not
22 observed there in site surveys (Tetra Tech 2002a). In addition, it has not been recorded within
23 5 km (3 mi) of the transmission line rights-of-way in Georgia (Krackow 2002). Therefore it is
24 unlikely that this species is present along the transmission line rights-of-way. The primary
25 threat to mock bishop-weed is lowering of the water table (FWS 1990a). As SNC does not
26 manipulate water levels along transmission line rights-of-way, it is unlikely that maintenance of
27 the rights-of-way would have a large effect on this species, if it were present. Mowing of stream
28 banks/wetlands or application of herbicides might negatively affect this species, if it were to
29 occur along the transmission line right-of-way.

30 Chaffseed (Schwalbea americana) is Federally listed as endangered and State-listed as
31 endangered in Florida and Georgia. Chaffseed is a perennial herb, reaching 50 to 70 cm (20 to
32 27 in.) height, which grows in fire-maintained wet savannas and in grassy openings and swales
33 in longleaf pine woods (Patrick et al. 1995). It is thought to occur in Baker, Decatur, Early,
34 Miller, Tift, and Worth counties in Georgia (Krackow 2002), and thus may potentially occur in
35 appropriate habitats along the Raccoon Creek-Tifton and South Bainbridge transmission
36 rights-of-way, although it was not observed there during site surveys (Tetra Tech 2002a). This
37 species is shade-intolerant and adapted to open conditions. In South Carolina it is often found
38 in powerline ROWs that experience frequent mowing (FWS 1995a). Thus it appears that this
39 species, if present, would benefit from ongoing transmission line right-of-way maintenance
40 activities.
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1 Fringed campion (Silene polypetala) is Federally listed as endangered and State-listed as
2 endangered in Florida and Georgia. Fringed camplon Is a perennial, mat-forming herb that
3 spreads by sending out long runners, which terminate In rosettes (Patrick et al. 1995). Each
4 rosette produces one to several flowering shoots up to 40 cm (16 in.) tall (FWS 1992a). It
5 occupies mature hardwood and hardwood-pine forests on river bluffs, stream terraces, moist
6 slopes, and well shaded ridge crests (Patrick et al. 1995). Development and logging are the
7 main cause for Its decline (Krackow 2002). Fringed campion Is thought to be present in
8 Jackson County in Florida and Decatur County In Georgia, and thus may be present in
9 appropriate habitats along the Sinai Cemetery and South Bainbridge transmission line

10 rights-of-way. Because It Is shade-tolerant and Is negatively affected by activities that disturb
11 the litter layer (Patrick et al. 1995), It is unlikely to be found along portions of the transmission
12 line right-of-way that are regularly mowed or treated with herbicides. Thus the fringed camplon
13 is unlikely to be affected by ongoing transmission right-of-way maintenance activities.
14 However, it may potentially occur adjacent to transmission line rights-of-way In untreated areas,
15 where it would be unaffected by transmission line maintenance activities.

16 Gentian pinkroot (Spigelia gentianoides) Is Federally listed as endangered and State-listed as
17 endangered in Florida. Gentian pinkroot is an extremely rare perennial herb with a single stem
18 reaching 10 to 30 cm (4 to 12 In.) In height. It occupies mixed pine-hardwood forests and
19 longleaf-wiregrass woods (FWS 1992b). Gentian pinkroot Is present in Jackson County,
20 Florida (Carmody 2002), and may occur in appropriate habitat along the Sinai Cemetery
21 transmission line right-of-way, although It was not observed there during she surveys (Tetra
22 Tech 2002b). As It is normally found in woodlands and forests, it is unlikely to occur in
23 transmission line rights-of-way where ongoing maintenance activities such as mowing occur.

24 Cooley's meadowrue (Thalictrum colleyl) Is Federally listed as endangered and State-listed as
25 endangered in Florida and Georgia. Cooley's meadowrue is a tall (1 m, or 3 ft) perennial herb
26 that occurs in fine sandy loam in periodically disturbed open, seasonally wet pine-hardwood
27 stands and in adjacent wet savannas (Patrick et al. 1995, FWS 1994). It may now be mainly
28 limited to roadsides and power line rights-of-way in Georgia (Patrick et al. 1995). Cooley's
29 meadowrue is thought to occur in Decatur, Tift, and Worth counties In Georgia (Krackow 2002).
30 Because it Is known to reside In other power-line rights-of-way, it is possible that Cooley's
31 meadowrue is present in appropriate habitats along portions of the Raccoon Creek-Tifton and
32 South Bainbridge transmission line rights-of-way, although It was not seen there during the
33 2001 to 2002 plant surveys (Tetra Tech 2002a). As It prefers open, periodically disturbed
34 habitats (FWS 1994), it is likely that ongoing transmission line right-of-way maintenance
35 activities (mowing) would benefit this species, if It were present.

36 Florida torreya (Torreya taxifolia) Is Federally listed as endangered and State-listed as
37 endangered in Florida and Georgia. Florida torreya Is a relatively small, conical, needle-bearing
38 evergreen tree, reaching up to 14 m (45 ft) tall (Patrick et al. 1995; FWS 1991c). It occurs in
39 beech-magnolia forests and in mixed hardwoods on middle slopes of steep ravines with nearly
40 permanent seepage (steepheads) and on lower ravine slopes and adjacent floodplains (Patrick
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1 et al. 1995). This species is critically endangered due to a blight possibly associated with fire
2 suppression (Esser 1993). Most mature trees in the wild have been killed by fungus and other
3 infections, leaving only root sprouts that mostly grow to less than 3 rn (10 ft) in height before
4 becoming infected by the fungus (FWS 1991 c). However, treatment with the commercial
5 fungicide Maneb can successfully treat the fungus (Esser 1993). Florida torreya is thought to
6 occur in Jackson County, Florida, and Decatur County, Georgia. Thus it could potentially occur
7 on appropriate habitat along the Sinai Cemetery and South Bainbridge transmission line
8 rights-of-way, although it was not seen there during the 2001 to 2002 plant surveys (Tetra Tech
9 2002a,b). This species is unlikely to occur on transmission line rights-of-way where mowing or

10 herbicide application occurs (because most trees and large shrubs were removed when the
11 rights-of-way were created), and therefore is unlikely to be affected by ongoing ROW
12 maintenance activities.

13 Relict trillium (Trillium reliquum) is Federally listed as endangered and State-listed as
14 endangered in Georgia. Relict trillium is a small perennial herb with three strongly mottled
15 leaves on the end of a 5 to 25-cm long (2 to 1 0-in.) stem. It is mainly found in undisturbed
1 6 hardwood forests in Alabama, Georgia and South Carolina (Patrick et al. 1995; FWS 1990b).
17 Relict trillium is thought to occur in Henry County in Alabama (Lewis 2002) and Decatur, Early,
18 and Tift counties in Georgia (Krackow 2002), and thus may potentially occur along or near the
19 Snowdoun, Raccoon Creek-Tifton, and South Bainbridge transmission line rights-of-way.
20 However, as this species does not respond well to disturbance (FWS 1990b), it is unlikely to be
21 found in the transmission line rights-of-way. Therefore it is unlikely to be significantly affected
22 by ongoing right-of-way maintenance activities. In addition, mowing and herbicide use are
23 unlikely to occur in the habitats occupied by this species.

24 Hirst's panic grass (Panicum [Dicanthelium] hirsti) is Federally listed as a candidate species
25 and is State-listed as endangered in Georgia. Hirst's panic grass is a purplish-green grass
26 reaching heights of 0.6 to 1.2 m tall (23 to 47 in.). It is found in small, seasonally wet ponds
27 (Patrick et al. 1995). Hirst's panic grass has been recorded as occurring in Miller County,
28 Georgia (USDA 2002), although it may be extirpated from Georgia (FWS 2002a). It may be
29 present in appropriate habitat along the South Bainbridge transmission line right-of-way. The
30 main cause for decline of Hirst's panic grass is drainage of wetlands and encroachment by
31 woody vegetation (FWS 2002a). As water levels are not altered as part of transmission line
32 right-of-way management activities and woody vegetation is controlled in transmission
33 rights-of-way, this species (if present) is likely to be positively affected by ongoing right-of-way
34 maintenance activities.

35 Eight Federally listed animal species are thought to occur in counties crossed by the
36 transmission ROWs. Two Federally listed animal species, the bald eagle (Haliaeetus
37 leucocephalus), and the American alligator (Alligator mississippiensis) were observed during
38 the special-status species surveys conducted in 2001 to 2002 (Tetra Tech 2002a,b).
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1 Bald eagles are Federally listed as threatened, State-listed as endangered in Georgia,
2 State-listed as threatened in Florida, and are State-protected in Alabama. Bald eagles occur in
3 a wide variety of habitats, but proximity to water Is important. Preferred habitat includes a high
4 amount of water-to-land edge where prey is concentrated. Thus, bald eagles are generally
5 restricted to coastal areas, lakes, and rivers. A bald eagle was observed on the eastern
6 shoreline of the Chattahoochee River adjacent to Farley In Early County Georgia (Tetra Tech
7 2002a). Bald eagles are thought to occur in all counties of Alabama, Florida, and Georgia
8 crossed by the transmission line rights-of-way (ADCNR 2003; FNAI 2002b; Krackow 2002). It
9 is likely that bald eagles will be present at Farley and along transmission line rights-of-way, at

10 least occasionally, especially In areas with river crossings or lakes.

11 The American alligator Is State-listed In Florida as a species of special concern, and Federally
12 listed as threatened due to Its similarity in appearance to the endangered American crocodile
13 (Crocodylus acutus). Alligator tracks were observed at the entrance to an alligator den on the
14 Farley-Sinai Cemetery transmission ROW in Jackson County, Florida, during the 2002 surveys
15 (Tetra Tech 2002b). Alligators have also been observed on the Farley site In the service water
16 pond (Causey 1993). Alligators can be found in appropriate habitat in Alabama, Florida, and
17 southern Georgia (including the counties crossed by the transmission line rights-of-way) and
18 undoubtedly occur In suitable habitat on Farley transmission ROW lines (Tetra Tech 2002a,b;
19 GMNH 2000a). Female alligators lay eggs in a nest constructed of leaves and other vegetation.
20 These nests are fairly easy to recognize as they can reach 2.1 m (7 ft) In diameter and 1 m (3
21 ft) In height (GMNH 2000a).

22 No other Federally listed wildlife species were observed on the transmission line rights-of-way
23 or Farley property during the 2001 to 2002 surveys.

24 Two Federally threatened and four Federally endangered terrestrial animal species are thought
25 to potentially occur in counties occupied by Farley and its associated transmission line
26 rights-of-way, but have not been observed there. The Federally threatened species are
27 flatwoods salamander (Ambystoma cingulatum) and eastern Indigo snake (Drymarchon corals
28 coupen); the four Federally endangered species are wood stork (Mycterla amercana),
29 red-cockaded woodpecker (Picoldes borealis), gray bat (Myotis grisescens), and Indiana bat
30 (Myotis sodalis).

31 The flatwoods salamander is Federally listed as threatened, State-listed as threatened in
32 Georgia, and State-protected In Alabama. This salamander Inhabits pine-flatwoods-wiregrass
33 communities that adjoin cypress heads or ponds without large predatory fish. Because of the
34 absence of this habitat type at the Farley site, flatwoods salamanders are not expected to occur
35 there. Flatwoods salamanders have been confirmed in Houston County, Alabama (Lewis
36 2002), Jackson County, Florida (FNAI 2002b), and Baker, Early, Miller, Tilt and Worth counties
37 in Georgia (FWS 2002b). The flatwoods salamander has not been observed at Farley or
38 associated transmission lines. However, it is extremely cryptic and may be difficult to observe
39 without extensive pit trapping (Tetra Tech 2002a,b). The flatwoods salamander is unlikely to
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1 occur along the transmission line rights-of-way, as they do not pass through habitat suitable for
2 this species. There is a moderate possibility that it could occur in some areas adjacent to the
3 ROWs (Tetra Tech 2002a,b).

4 The eastern indigo snake is Federally listed as threatened, State-listed as threatened in
5 Georgia, and is State-protected in Alabama. It typically inhabits dry areas that are bordered by
6 water. Indigo snakes are found in southern Alabama, Georgia, and Florida, and typically spend
7 the winter in gopher tortoise burrows (FWS 1991a). Indigo snakes are known to occur in
8 Barbour, Dale, Geneva, Henry, Houston, Montgomery, and Pike counties in Alabama (Lewis
9 2002); Jackson County in Florida (FNAI 2002b); and Baker, Decatur, Miller, Mitchell, Seminole,

10 Tift, and Worth counties in Georgia (FWS 2002b). The eastern indigo snake has not been
11 observed at Farley or along the transmission line ROWs. However, snakes are often difficult to
12 detect, and therefore its presence cannot be ruled out at Farley and along the transmission line
13 ROWs. Because of available habitat, eastern indigo snakes could occur at Farley and along
14 portions of the transmission ROWs in Alabama, Georgia, and Florida (Tetra Tech 2002b).

15 The wood stork is Federally listed as endangered, State-listed as endangered in Georgia and
16 Florida, and is State-protected in Alabama. Wood stork habitats include cypress/gum ponds,
17 river swamps, marshes, and bays. They usually forage in shallow water (10 to 50 cm, or 6 to
18 20 in.), and are a highly gregarious species. Wood storks are thought to occur in Barbour and
19 Montgomery counties, Alabama; Jackson County, Florida; and Baker, Decatur, Early, Miller,
20 Mitchell, Seminole, Tift, and Worth counties in Georgia. Wood storks have not been observed
21 at Farley or along the transmission line ROWs. There are no known stork rookeries in the
22 vicinity of the Farley site or the transmission ROWs in Alabama or Georgia (Tetra Tech 2002a).
23 Florida natural Areas Inventory (FNAI) records (FNAI 2002a) indicate a possible wood stork
24 rookery approximately 2 km (1 mi) southwest of the transmission line right-of-way in Jackson
25 County, Florida, near Ocheesee Pond. Wood storks might forage, at least occasionally, in
26 suitable wetlands in or near the transmission ROWs (Tetra Tech 2002a,b).

27 The red-cockaded woodpecker is Federally listed as endangered, State-listed as endangered in
28 Georgia and Florida, and is State-protected in Alabama. The red-cockaded woodpecker lives in
29 groups and excavates cavities in living pines in open, mature pine stands with sparse midstory
30 vegetation. Cavities are rarely found in trees as young as 30 to 40 years old, and most cavity
31 trees are at least 80 years old. Ideal foraging habitat consists of pine stands with trees greater
32 than 23 cm (9 in.) diameter at breast height (dbh), although they also forage in pine stands of
33 10 to 23 cm (4 to 9 in.) dbh, and sometimes in pines scattered through hardwood stands.
34 Preferred habitat for this species does not exist at Farley (Tetra Tech 2002a). Some portions of
35 the Raccoon Creek-Tifton ROW traverse what appears to be suitable red-cockaded
36 woodpecker habitat. These areas were searched during the 2001 survey, but no red-cockaded
37 woodpeckers or cavity trees were observed (Tetra Tech 2002a,b). Red-cockaded woodpeckers
38 are thought to occur where suitable habitat exists in Barbour, Dale, Geneva, Henry, Houston,
39 Montgomery and Pike counties in Alabama (ADCNR 2003); Jackson County in Florida
40 (Carmody 2002); and Baker, Decatur, Early, Miller, Mitchell, Seminole, Tift and Worth counties
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I in Georgia (FWS 2002b). Red-cockaded woodpeckers have not been observed at Farley or
2 along the transmission line ROWs (Tetra Tech 2000a,b). The probability of this species
3 occurring on the Farley site or along the transmission ROWs Is very low, due to the absence of
4 suitable habitat at Farley and the absence of cavity trees In the limited suitable habitat along the
5 transmission ROWs.

6 The gray bat is Federally listed as endangered, State-listed as endangered in Florida and
7 Georgia, and Is State-protected In Alabama. It Is thought to occur In Jackson County, Florida
8 (Carmody 2002). It Inhabits moist caves In limestone strata and forage primarily over water, up
9 to 40 km (25 ml) from their cave roost. Gray bats have not been observed at Farley or along

10 the transmission line ROWs In Alabama and Georgia, and they are not likely to occur in these
11 regions due to the absence of caves. Jackson County has one of the highest concentrations of
12 caves In Florida (Gore 1987). Large colonies of gray bats occur in Florida Caverns State Park,
13 approximately 16 km (10 ml) from the Sinai Cemetery transmission ROW. The FNAI (2002a)
14 database did not contain any records of this species In the vicinity of the transmission ROW.
15 Because of the scarcity of open water bodies along the ROW, gray bats probably do not forage
16 within the ROW (Tetra Tech 2002b). However, they might cross the ROW while traveling to
17 and from foraging areas.

1 8 The Indiana bat is Federally listed as endangered, State-listed as endangered In Florida and
19 Georgia, and Is State-protected In Alabama. The Indiana bat Is a migratory species, traveling
20 as far as 483 km (300 ml) between winter and summer habitats (Humphrey 1992a). The
21 species is apparently absent south of Tennessee during the summer (FWS 1991e). The
22 Indiana bat has not been observed at Farley or associated transmission lines. There are no
23 recorded occurrences of this species In Georgia or Alabama counties crossed by the
24 transmission ROWs. Since no hibernation caves are known to occur within the area
25 encompassed by the Farley site and associated transmission ROWs, the potential for
26 occurrence of this species at the Farley site and along the ROWs is negligible. FNAI (2002b)
27 data indicate that Indiana bats have been confirmed in Jackson County, but the FNAI (2002a)
28 database did not contain any records of this species In the vicinity of the transmission ROW,
29 and no hibernation caves are known to occur In the vicinity of the transmission ROW.
30 Therefore, the potential for Indiana bats along the Sinai Cemetery transmission ROW is low.

31 2.2.6.2 State-LUsted Terrestrial Species

32 Two State-listed plant species, Thome's (swamp) buckthom (Sideroxylon thomet) and Florida
33 willow (Salix floridana), were found during 2001 to 2002 plant surveys (Tetra Tech 2002a,b).
34 Yellow pitcher plants (Sarracenla flava) and hooded pitcher plants (Sarracenia mino4, both
35 listed as unusual by GADNR, were found on the Farley-Raccoon Creek-Tifton transmission
36 ROW. No other State-listed plant species were observed on the transmission line rights-of-way
37 during the surveys (Tetra Tech 2002a,b).
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1 Thorne's buckthorn (Sideroxylon thornei or Brumelia thomet) is State-listed as endangered in
2 Florida and Georgia. Thorne's buckthorn is found in oak flatwoods where the soil is saturated
3 for long periods, such as calcareous swamps and woods bordering cypress ponds (Patrick et
4 al. 1995). During the 2001 to 2002 plant surveys it was found on the Farley-Raccoon Creek-
5 Tifton transmission ROW in Early County, Georgia. It is also found in Houston County,
6 Alabama; Jackson County, Florida; and Baker, Decatur, Miller, Seminole, Tift, and Worth
7 counties in Georgia. Thus there is a possibility this species may be found in appropriate habitat
8 at Farley and on the Sinai Cemetery, South Bainbridge, and Raccoon Creek-Tifton transmission
9 line rights-of-way.

10 Florida willow (Salix floridania) is State-listed as endangered by Florida and Georgia. Florida
11 willow is found along marshy shores of spring-fed woodland streams or in openings of boggy
12 woods (Patrick et al. 1995). In 2001 to 2002 it was observed along the edge of the Raccoon
13 Creek-Tifton and South Bainbridge ROWs where they overlap east of Farley in Early County,
14 Georgia (Tetra Tech 2002a,b). Florida willow is also thought to occur in Jackson County,
15 Florida, and Decatur County, Georgia. Thus it may potentially occur in appropriate habitat
16 along the Sinai Cemetery transmission line ROW.

17 State-listed animal species observed at Farley and related transmission ROWs during recent
18 surveys include the gopher tortoise (Gopherus polyphemus), eastern coachwhip snake
19 (Masticophis flagellum flagellum), dusky gopher frog (Rana capito), osprey (Pandion haliaetus),
20 and Southeastern pocket gopher (Geomys pinetis). In addition, Bachman's sparrow (Aimophila
21 aestivalis), listed as rare in Georgia, and little blue heron (Egretta caerulea) listed as a species
22 of special concern in Florida, have been observed on Farley transmission line rights-of-way.
23 The Bachman's sparrows were heard singing at two locations on the Farley-South Bainbridge
24 ROW. The little blue heron was observed foraging in a marsh on the Farley-Sinai Cemetery
25 ROW.
26
27 The gopher tortoise is State-listed as protected in Alabama, threatened in Georgia, and as a
28 species of special concern in Florida. It is also Federally listed as threatened, but only west of
29 Mobile and Tombigbee Rivers in Alabama, which is outside of the range of the Farley
30 properties. Gopher tortoises occur in well-drained sandy soils in transitional (forest and grassy)
31 areas. It is commonly associated with a pine overstory and an open understory with a grass
32 and forb groundcover and sunny areas for nesting (FWS 1991 d). Active gopher tortoise
33 burrows were observed at Farley and within all six Farley-associated transmission line ROWs.
34 The activities required for vegetation maintenance in transmission line ROWs can actually
35 provide habitat more favorable to the gopher tortoise than in areas outside the ROWs.
36 Specifically, the ROWs often provide this State-listed species with food in the form of abundant
37 herbaceous vegetation and open sunlit sites for nesting. In some areas, these conditions occur
38 infrequently in habitat beyond the transmission line ROW edges, especially in the prolonged
39 absence of fire (Tetra Tech 2002a,b).
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1 Ospreys are State-listed as protected in Alabama. Ospreys are primarily found near water,
2 where they hunt for fish and other aquatic vertebrates. They nest in trees, snags, telephone
3 poles, and other manmade structures (GMNH 2000b). Adult and nestling ospreys were
4 observed at the Farley site on a nesting platform erected for this species between the
5 Chattahoochee River and the power production facilities. An osprey was also seen flying over
6 the South Bainbridge ROW at the Lake Seminole (Flint River) crossing in Georgia. Osprey are
7 thought to occur in Montgomery County in Alabama, so may occur along the Snowdoun
8 transmission line ROW. They are also thought to occur In Jackson County in Florida, and Tift
9 County In Georgia. However, they are not State-listed In Florida or Georgia.

10
11 Gopher frogs are State-listed as protected In Alabama and as a species of special concern In
12 Florida. The dusky gopher frog Is found In pine scrub and sandhills, near ponds (GMNH
13 2000c). They are known to occur In Barbour County, Alabama; Jackson County, Florida; and
14 Baker, Seminole, and lift counties in Georgia. They also are likely to occur In other counties In
15 Georgia crossed by transmission line rights-of-way (GMNH 2000c). Three dusky gopher frogs
16 were observed In a gopher tortoise burrow on the South Balnbridge ROW In Seminole County,
17 Georgia (Tetra Tech 2002a,b). Gopher frogs could occur in appropriate habitat found along the
18 Snowdoun, Raccoon Creek-Tifton, South Bainbridge, and Sinai Cemetery transmission line
1 9 rights-of-way.

20 Eastern coachwhip snakes are listed as State-protected In Alabama. They occur In pine and
21 palmetto flatwoods, sandhills, scrub, and along beach dunes (FMNH 2000). Eastern coachwhip
22 snakes were observed near the Flint River on the Raccoon Creek-Tifton ROW and on the Sinai
23 transmission ROW in Jackson County, Florida. Eastern coachwhips are not State-listed in
24 Georgia or Florida where they were observed. Eastern coachwhip snakes are thought to occur
25 In Barbour County, Alabama (Lewis 2002), and thus may occur In or near the Snowdoun
26 transmission line ROW.

27 Southeastern pocket gophers are listed as State-protected in Alabama. They occur in upland
28 areas with dry sandy soils or well-drained fine-grained gravelly soils (GMNH 2000d).
29 Southeastern pocket gophers were observed on transmission lines in Florida; this species is not
30 State-listed in Florida (Tetra Tech 2002a,b). They are known to occur in Dale and Houston
31 counties in Alabama (Lewis 2002), so may potentially occur at the Farley property and
32 associated transmission line rights-of-way that cross those counties. They are also found in all
33 counties crossed by transmission line rights-of-way In Florida and Georgia, but are not
34 State-listed in these areas.

35 There are nine species of State-listed or State-protected animal species that were not observed
36 during the surveys but may occur, at least occasionally, within or adjacent to the Farley property
37 and transmission line rights-of-way. These are discussed below.
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1 The Southeastern American kestrel (Falco sparverius paulus) is State-listed as threatened in
2 Florida. It is one of two subspecies of the American kestrel that occur in Alabama, Florida, and
3 Georgia. The northern subspecies (F. s. sparverdus) is a winter resident only, and is not
4 Federally or State-listed in Alabama, Georgia, or Florida. The southeastern subspecies is a
5 year-round resident. Southeastern kestrels are found in open pine habitats, woodland edges,
6 prairies, and pastures. Nest sites are tall dead trees or utility poles generally with an
7 unobstructed view of surroundings, and woodpecker cavities. Sandhill habitats seem to be
8 preferred, but kestrels may also occur in flatwoods settings. Open patches of grass or bare
9 ground are needed in flatwoods settings, since thick palmettos prevent detection of prey (FNAI

10 2001 b). The Southeastern American kestrel occurs in Jackson County (Carmody 2002), and
11 probably forages along some portions of the Sinai Cemetery transmission line ROW. It is also
12 present in south and central Alabama and Georgia (NatureServe 2003), and may be found
13 along transmission line rights-of-way in those states.

14 The peregrine falcon (Falco peregrinus) is State-listed as endangered in Florida and Georgia
15 and as State-protected in Alabama. FWS formerly listed the American peregrine falcon (F. p.
16 anatum) as endangered. Because of the similar appearance among subspecies, FWS also
17 listed the general species (Falco peregrinus) as endangered. The peregrine falcon (including
18 all subspecies) was removed from the Federal list on August 25, 1999. Peregrine falcons
19 formerly nested throughout most of the U.S., but there have been no reports of nesting in the
20 southeastern U.S. in many years. Wintering peregrine falcons are sometimes observed in the
21 southeastern U.S., usually in coastal areas. Typical winter habitats consist of coastal
22 shorelines, as well as lake and river margins, ponds, sloughs, and marshes near the coast.
23 Because there have been no reports of nesting in the southeastern United States in many
24 years, and since wintering falcons are essentially coastal, the possibility of peregrine falcons
25 nesting or foraging along the transmission line ROW is very low (Tetra Tech 2002b).

26 The pine barrens tree frog (Hyla andersonit) is listed as State-protected in Alabama and as a
27 species of special concern in Florida. They inhabit hillside seepage bogs. Adults forage in
28 evergreen bog shrubbery and tadpoles develop in small pools of clear seepage water in the
29 bogs (Means 1 992a). This species is found along the Florida-Alabama border, and is not
30 known to occur in Georgia. Within Alabama it is known only from Escambia, Covington, and
31 Geneva counties (Means 1 992a; Lewis 2002). Approximately 2 km (1 mi) of the Pinckard
32 transmission ROW traverses Geneva County, but there is no seepage bog habitat in that
33 portion of the ROW, or in other nearby Farley-associated transmission ROWs (Tetra Tech
34 2002a). Within Florida the pine barrens tree frog is found in Santa Rosa, Okaloosa, Walton,
35 and Holmes counties, which lie west of the Sinai Cemetery transmission ROW (Means 1 992a).
36 No seepage bog habitat was observed on the Sinai ROW. Thus, the probability of the pine
37 barrens tree frog occurring along the ROWs or at Farley is negligible (Tetra Tech 2002a,b).

38 Seal salamanders (Desmognathus monticola) are State-protected in Alabama. Seal
39 salamanders are associated with rocky, small streams and creeks, usually in hardwood ravines
40 (Means 1 992b). Seal salamanders are primarily Appalachian but can be found in scattered
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1 populations throughout Alabama, northwestern Florida, and northwestern Georgia
2 (USGS 2002). Seal salamanders are known to occur in Henry County (Lewis 2002). Most seal
3 salamander populations are to the north or west of Farley and the transmission line
4 rights-of-way (Means 1 992b, Tetra Tech 2002a,b). Seal salamander habitat occurs along
5 Wilson Creek at Farley and in portions of the Snowdoun ROW. Thus, Its existence Is possible,
6 but probably unlikely, at Farley and on the Snowdoun ROW. It Is not likely to occur on the other
7 transmission ROWs, due to the lack of appropriate habitat and to the species' restricted
8 geographic range (Tetra Tech 2002a).

9 The Florida pine snake (Pituophis melanoleucus mugitus) is listed as State-protected in
10 Alabama and as a species of special concern in Florida. It occupies habitats with relatively
11 open canopies and dry soils, such as sand pine scrub, sandhills, pine flatwoods on well-drained
12 soils, and old fields on former sandhill habitats (FNAI 2001 a). It is extremely fossorial, -and
13 seeks out burrows of rodents and gopher tortoises (Franz 1992). This snake Is restricted to
14 Florida and Coastal Plain areas of Alabama, Georgia, and South Carolina. Florida pine snakes
15 have been recorded in Jackson County, Florida (Carmody 2002), and Baker and Tift counties In
16 Georgia (GADNR 2003). Florida pine snakes are not likely to occur at Farley due to the
17 absence of xeric habitats, but the species might occur In portions of the Webb, Pinckard, and
18 South Bainbridge transmission ROWs (Tetra Tech 2002a). Suitable habitats for this species
19 are rare on the Raccoon Creek-Tifton and Snowdoun ROWs, and most of the Snowdoun ROW
20 Is outside the species' known geographic range (Tetra Tech 2002a). Florida pine snakes might
21 also occur within the Sinai Cemetery transmission ROW where the ROW crosses suitable
22 habitats (Tetra Tech 2002b).

23 The Southern hognose snake (Heterodon simus) Is listed as State-protected in Alabama. It is
24 found primarily in dry sandy habitats such as sandhills, pine/turkey oak woodlands, and scrub.
25 It is semi-fossorial and its diet consists almost exclusively of frogs and toads (Mount 1975;
26 Tennent 1997). It Is has been recorded In Dale County, Alabama (Tuberville 2002); Jackson
27 County, Florida (FNAI 2002b); and Baker, Decatur, Early, Miller, Mitchell, and Tift counties In
28 Georgia (GADNR 2003). The Southern hognose snake may occur along portions of the
29 transmission ROWs, but Is less likely to occur at Farley due to the absence of its preferred
30 habitat. The Southern hognose snake might occur, at least occasionally, along portions of the
31 Sinai transmission ROW.

32 Rafinesque's big-eared bat (Corynorhinus rafinesqufl) Is listed as State-protected In Alabama
33 and rare In Georgia. This bat is found In forested areas and swamps, especially in pine
34 flatwoods and pine-oak woodlands. It roosts in hollow trees, under bark, In old cabins and
35 bams, and In wells and culverts (GMNH 2000e). Because of its large geographic range (the
36 entire southeastern United States), Rafinesque's big-eared bat might occur along the
37 transmission ROWs and at the Farley site (Tetra Tech 2002a).
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1 The Southeastern bat (Myotis austroriparius) is listed as State-protected in Alabama. It inhabits
2 caves, hollow trees, attics and crevices of buildings, concrete storm sewers, and other dark
3 cavities. The species is found in southern Alabama, southern Georgia, and in the northern
4 two-thirds of Florida. Tens of thousands of Southeastern bats have been recorded in Jackson
5 County caves (Gore 1987). They appear to prefer foraging over water (Humphrey 1 992b).
6 Southeastern bats have been recorded in Barbour County, Alabama (Lewis 2002), Jackson
7 County, Florida (FNAI 2002b), and Decatur and Miller County, Georgia (GADNR 2003).
8 Southeastern bats might be present along the transmission ROWs and could occur at the
9 Farley site (Tetra Tech 2002b).

10 The long-tailed weasel (Mustela frenata) is listed as State-protected in Alabama. It is found in
11 forested and open habitats and occupies a wide variety of terrestrial communities. It inhabits
12 shallow ground burrows, or in crevices of logs or stumps (NatureServe 2003). Because of their
13 wide geographic range (throughout the United States) and unrestricted habitat preferences,
14 they may occur at Farley and along all transmission line rights-of-way (Tetra Tech 2002a,b).

15 2.2.7 Radiological Impacts

16 SNC conducts an annual radiological environmental monitoring program (REMP) in and around
17 the Farley plant. This program was initiated in 1975 before Unit 1 operation began in 1977
18 (SNC 2003b). Through this program, radiological impacts to workers, the public, and the
19 environment are monitored, documented, and compared to the appropriate standards. The
20 objectives of the REMP are to

21 * Determine the levels of radiation and the concentrations of radioactivity in the
22 environment and;

23 * Assess the radiological impact to the environment due to the operation of the Joseph M.
24 Farley Nuclear Plant.

25 Radiological releases are summarized in two annual reports: Joseph M. Farley Nuclear Plant
26 Annual Radiological Environmental Operating Report (SNC 2003c) and Joseph M. Farley
27 Nuclear Plant Revision to Annual Radioactive Effluent Release Report (SNC 2003b). The limits
28 for all radiological releases are specified in the Farley Plant ODCM (Carr 2000). These limits
29 are designed to meet Federal standards and requirements. The REMP details the sample
30 types to be collected and the analyses to be performed in order to monitor the airborne, direct
31 radiation, waterborne, and ingestion pathways, and also delineates the collection and analysis
32 frequencies. In addition, the REMP describes the locations of the indicator, community, and
33 control stations that are monitored on an annual basis.

34 SNC's review of historic data on releases and the resultant dose calculations revealed that the
35 doses to maximally exposed individuals in the vicinity of Farley were a small fraction of the
36 limits specified in the SNC ODCM (Carr 2000) to meet EPA radiation standards in 40 CFR Part
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1 190 as required by 10 CFR 20.1301(d). The most recent environmental radiation monitoring
2 and surveillance program reports Issued by the States of Georgia (GADNR 2000) and Alabama
3 (ADPH 2003) also confirmed that the Farley plant had a negligible radiological impact on the
4 states' environment.

5 For 2002 (the most recent year that data were available), dose estimates were calculated
6 based on actual liquid and gaseous effluent release data (SNC 2003b). Dose estimates were
7 performed by SNC using the plant effluent release data, onsite meteorological data, and
8 appropriate pathways identified In the ODCM. An assessment of doses to the maximally
9 exposed individual from gaseous and liquid effluents was performed by SNC for locations

10 representing the maximum dose. In all cases, doses were well below the technical specification
11 limits as defined in the ODCM (SNC 2003b). A breakdown of the maximum dose to an
12 Individual located at the Farley plant boundary from liquid and gaseous effluents released
13 during 2002 are summarized as follows:

14 * Total body dose from liquid effluents at the site discharge was 2.96 x 104 mSv
15 (2.96 x 10.2 mrem), which Is about 0.49 percent of the 0.06 mSv (6 mrem) dose limit
16 specified In 10 CFR Part 50, Appendix I. The critical organ dose due to the liquid effluents
17 at the site discharge was 8.06 x 104 mSv (8.06 x 102 mrem). This dose was about 0.05
18 percent of the 0.20 mSv (20 mrem) dose limit (SNC 2003b).

19 * The air dose due to noble gases In gaseous effluents was 4.04 x 1 04 mSv
20 (4.04 x 10 mrad) gamma (0.20 percent of the 0.20 mGy [20 mrad] gamma dose limit), and
21 1.43 x 1 04 mGy (1.43 x 1 O2 mrad) beta (0.04 percent of the 0.40 mGy [40 mrad] beta dose
22 limit) (SNC 2003b).

23 * The critical organ dose from gaseous effluents due to iodine-i 31, Iodine-1 33, tritium, and
24 particulates with half-lives greater than 8 days was 1.79 x 10' mSv (1.79 x 1 0 mrem),
25 which is 0.006 percent of the 0.30 mSv (30 mrem) dose limit (SNC 2003b).

26 The applicant does not anticipate any significant changes to the radioactive effluent releases or
27 exposures from Farley plant operations during the renewal period and, therefore, the Impacts to
28 the environment are not expected to change.

29 2.2.8 Socioeconomic Factors

30 The staff reviewed the applicant's ER (SNC 2003a); supplemental Information submitted on
31 November 3, 2003, by SNC (Beasley 2003); and information obtained from county and city
32 staff, businesses, and community groups from January 6 to January 9,2004. The following
33 information describes the economy, population, and communities near the Farley site.
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1 2.2.8.1 Housing

2 Approximately 900 permanent employees and 375 contract and matrixed employees work at
3 Farley. Approximately 77 percent of these employees live in Houston County, Alabama. The
4 remaining 23 percent are distributed across 22 counties in Alabama, Georgia, and Florida, with
5 numbers ranging from 1 to 76 employees per county. Given the predominance of SNC
6 employees living in Houston County and the absence of the likelihood of significant
7 socioeconomic effects in other locations, the focus of the analyses undertaken in this
8 supplemental Environmental Impact Statement (SEIS) is on this county.

9 SNC refuels Farley Units 1 and 2 on an 18-month cycle. During refueling outages, site
10 employment increases by as many as 800 temporary workers for 30 to 40 days. Many of these
11 workers are assumed to be temporarily located in the same geographic areas as the permanent
1 2 staff.

13 Table 2-4 provides the number of housing unit vacancies for Houston county for 1990 and
14 2000-the latest year for which information is available. Most of the new housing has been
15 developed around the Dothan Metropolitan Area in conjunction with the retail and medical
1 6 industries.

17 Table 2-4. Housing Units and Housing Units Vacant (Available) by County During 1990 and
1 8 2000

19

20
21

22

Approximate Percentage
1990 2000 Change

Housing Units 30,844 39,571 +28

Occupied Units 28,492 35,834 +26
Vacant Units 2,352 3,737 +59

23 Sources: USCB Table DP 1, General Population and Housing Characteristics, 1990; Geographic Area
24 Houston County, Alabama, and USCB Table DP 1, Profile of General Demographic Characteristics,
25 2000, Geographic Area Houston County, Alabama.
26
27 2.2.8.2 Public Services
28
29 * Water Supply

30 This discussion of public water systems focuses on Houston County because approximately
31 77 percent of the Farley employees reside in this county. Local municipalities provide public
32 potable water service to residents who do not have individual onsite wells. These providers are
33 subject to regulation under the Federal Safe Drinking Water Act, as implemented by the
34 Alabama Department of Health.
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1 Water related resource problems were Identified as potential barriers to future development in
2 Houston County due to both residential and Industrial demand. Over the past 20 years,
3 groundwater overdraft areas have developed within the region. The potentiometric surface in
4 the vicinity of Dothan, Ft. Rucker (Dale County), and Enterprise (approximately 40 km [25 mi
5 west of Dothan and 50 km [31 mil from Farley) have experienced significant declines In the
6 Nanafalia-Clayton aquifer, which is the major water supply In the area. The city of Dothan has
7 reported a decline of 30 m (100 ft) In the depth of the aquifer, and a recommendation has been
8 made by the U.S. Department of Agriculture (USDA), the U.S. Natural Resources Conservation
9 Service, and the U.S. Forest Service that all water systems In the area develop a 10 to 20-year

10 plan for additional water supplies (SEARP & DC 1998). The city of Dothan, the nearest urban
11 area to Farley, is serviced by Dothan Utilities, the largest potable water supplier in Houston
12 County. Water Is pumped from various shallow and deep groundwater wells located throughout
13 the Dothan area. As the city grows and new development occurs, water mains are constructed
14 and extended to meet the Increased demand (City of Dothan 2001). Dothan likely will need
15 additional water sources and conservation measures by as early as 2020. One of the options
16 the city is considering is constructing, by 201 1, a 38 million Uday (10 million gallon per day
17 [gpd]) surface water treatment plant on the Chattahoochee River upstream of Farley between
18 Columbia and Farley. This treatment plant would be expandable to 76 million 1/day (20 million
19 gpd). The plant would connect to the city via a 91-cm (36-in.) pipe. The city should make a
20 decision on constructing this plant by 2006 (SNC 2003a). Table 2-5 provides the details of
21 Houston County's respective water suppliers and capacities.

22 Table 2-5. Major Public Water Supply Systems in Houston County

Maximum Dally Capacity Average Dally Capacity
23 Water System m2/s (fees) M3 ls (ftS/s)

24 Avon Water Supply N/A 0.0023 (.08)

25 Columbia Water Works 0.022 (0.78) 0.005 (0.18)

26 Cottonwood Water Works 0.038 (1.34) 0.011 (0.37)

27 Cowarts Water System 0.038 (1.34) 0.011 (0.40)

28 Gordon Water Works 0.016 (0.56) 0.002 (0.07)

29 Houston County Water 0.025 (0.89) 0.008 (0.30)
30 Authority

31 Kinsey Water System 0.037 (1.30) 0.008 (0.28)

32 Taylor Water System 0.07 (2.40) 0.020 (0.71)

33 Webb Water System 0.013 (0.45) 0.006 (0.21)

34 Dothan Utilities 1.40 (49.51) 0.606 (21.39)

35 Source: Chapman 2001
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1 * Education

2 In 2002, 14,855 students attended Houston County mainstream public schools. Although the
3 region's two school districts do not keep track of the number of Farley employees' children
4 attending district schools, it is likely that they are served by these schools because
5 approximately 77 percent of the employees live in Houston County.

6 * Transportation

7 Road access to Farley is via State Road 95, a two-lane paved road with a north to south
8 orientation. State Road 95 passes through the towns of Columbia and Gordon. Employees
9 traveling from Dothan use either U.S. 84 or State Road 52. U.S. 84 is a four-lane highway that

10 intersects with State Road 95 near Gordon, and State Road 52 crosses State Road 95
11 southwest of Columbia. The Alabama Department of Transportation maintains level-of-service
12 designations for roadways in the state. Traffic counts determining the average number of
13 vehicles per day are available for selected state-maintained routes. Table 2-6 lists roadways in
14 the vicinity of Farley and the average number of vehicles per day, as determined by the
15 Alabama Department of Transportation (ADOT 1998).

16 Table 2-6. Traffic Counts for Roads in the Vicinity of Farley

Annual Average Daily
17 Roadway and Location Traffic

18 State Road 95, near Farley 710

19 State Road 95, near Columbia 1,010

20 State Road 95, near Gordon 640

21 State Road 52, Dothan 8,280

22 State Road 52, approximate midpoint 4,990
23 between Dothan and Columbia

24 State Road 52, near Columbia 4,720

25 U.S. 84, Dothan 14,610

26 U.S. 84, approximate midpoint between 8,820
27 Dothan and Gordon

28 U.S. 84, near Gordon 6,060

29 Source: ADOT 1998

30
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1 2.2.8.3 OffsIte Land Use

2 Houston County occupies roughly 150,320 ha (371,456 ac) of land area (SNC 2003a). As
3 shown In Table 2-7, major county-wide land use categories Include the following: residential
4 (2.9 percent), commercial (0.3 percent), industrial (0.3 percent), transportation (4.3 percent),
5 public and semi-public (1.8 percent), agricultural (43.4 percent), forest (33.7 percent) and other
6 (13.3 percent). Most land in the county is rural in nature, either vacant, forested, or In
7 agricultural production. Approximately 115,897 ha (286,428 ac) or 77 percent of the county, Is
8 forested or used as farmland (SEARP & DC 1998). This rural agricultural character is found
9 throughout the county, with the exception of the city of Dothan. Roadways and residential

1 0 development are the largest non-agricultural uses of land in Houston County.

11 The majority of employees (77 percent) live In Houston County, and Farley pays property taxes
12 to Houston County. This county has experienced growth over the last several decades and
13 land use planning, such as zoning, have guided growth and development Regional and local
14 planning officials share the goals of encouraging growth and development In areas where public
1 5 Infrastructure, such as water and sewer systems, are planned, and discouraging strip
16 development and Incompatible land use mixes In contiguous areas. As demonstrated below,
17 there Is no specific land use plan for Houston County. However, a regional economic planning
1 8 agency, the Southeast Alabama Regional Planning and Development Commission (SEARP &
19 DC 1998), provides regional comprehensive land use planning services that guide development
20 for the seven-county region known as the Southeast Alabama Regional Economic Development
21 District. The region Includes Barbour, Coffee, Covington, Dale, Geneva, Henry, and Houston
22 counties. Additionally, the city of Dothan has developed a land use plan that is used for
23 planning efforts within city limits. No plans within this region contain growth control measures
24 that limit housing development (SEARP & DC 1998).

25 Table 2-7. Land Use in Houston County, 1999

26
27
28
29
30
31
32
33
34
35
36
37

Land Use Hectares Acres Percent of Total
Residential 4,359 10,772 2.9
Commercial 451 1,114 0.3
Industrial 451 1,114 0.3
Forest 50,658 125,181 33.7
Recreation 2,706 6,686 1.8
Transportation and utilities 6,464 15,973 4.3
Agriculture 65,239 161,212 43.4
Other 19,993 49,404 13.3
Total 150,321 371,456 100.0
Source: SNC 2003a
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1 The city of Dothan, 27 km (17 mi) west of Farley, is the largest urban area in Houston County.
2 Land use in the city may be categorized as follows: agricultural and non-urban (58 percent),
3 residential (23 percent), commercial (8 percent), industrial (5 percent), recreational (3 percent),
4 public and semi-public (2 percent), and other (1 percent). Most land (58 percent) identified as
5 forest, agricultural, and other (non-urban) is located outside of the city proper. Residential and
6 commercial uses are the two largest urban categories.

7 Most development in Dothan centers around the existing infrastructure, notably the
8 transportation and sanitary sewer networks. Dothan has completed a program to build three
9 new fire stations, construct new wells, and install approximately 12,192 m (40,000 ft) of sanitary

10 sewer collection and interceptor lines. In addition, much of the city's development over the last
11 25 years has occurred in the northwestern and western portions of the city, which are generally
12 well served by arterial and collector streets, as well as the Beaver Creek and Little
13 Choctawhatchee Wastewater Treatment Plants. Outside of the Ross Clark Circle, development
14 has historically been less intense. The overall effect has been to create an unbalanced pattern
15 of development. The portion of the city located within Ross Clark Circle, where sanitary sewer
16 service is generally available and where most of the property has access to major
17 transportation arteries, is almost fully developed.

18 Commercial land uses account for approximately eight percent of the land in Dothan. To a
19 great extent, commercial development has "shadowed" residential development over the past
20 two decades. A significant portion of the commercial development has taken place along major
21 thoroughfares in the northwestern and western areas of the city. The character of commercial
22 development throughout the city varies, depending on its relative proximity to other land uses
23 and the characteristics of the roads on which the development is located. The past decade has
24 seen a reversal of the decline of the city's core central business district, with growth in
25 traditional retail activity including a number of restaurants, clubs, and specialty shops.

26 Industrial uses occupy approximately five percent of the land, and most of the county's major
27 employers are located in or near the city of Dothan. Industrial activity is widely scattered
28 throughout Dothan because industrial facilities often need to be located near major
29 transportation arteries. There is a considerable amount of undeveloped land, which has been
30 zoned for industrial use, outside of the Ross Clark Circle.

31 2.2.8.4 Visual Aesthetics and Noise

32 Farley is situated on the west bank of the Chattahoochee River. The local terrain is level to
33 gently undulating. The area around Farley is largely rural, characterized by farmland, forest,
34 and small residential communities. Each unit has three 14-cell cooling towers. The Farley site
35 is visible from the highway passing in front of its entrance, but not from the local communities.
36 Noise has not been considered a problem due to the plant's distance from other communities.
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1 2.2.8.5 Demography

2 SNC used 2000 census data from the U.S. Census Bureau (USCB) website (USCB 2000a) and
3 geographic information system software (ArcView) to determine demographic characteristics in
4 the Farley vicinity. NRC guidance calls for the use of the most recent USCB decennial census
5 data, which, In the case of publication of the Farley ER (SNC 2003a), was the 2000 Census.
6 Population was estimated from the Farley site out to 80 km (50 mi).

7 As derived from 2000 USCB information, approximately 93,120 people live within 32 km (20 ml)
8 of Farley. Applying the GEIS sparseness measures, Farley has a population density of 28
9 persons/km2 (74 persons/mI2) within 32 km (20 mi) of the plant, and therefore falls into

10 Category 3.(a) The city of Dothan has a population of 57,737 persons (USCIB 2000b). As
11 estimated from 2000 USCB Information, approximately 393,639 people live within 80 km (50 ml)
12 of Farley. This equates to a population density of 19 persons/km2 (50 persons/mi 2) within 80
13 km (50 ml), and falls Into Category 2.0)

14 According to the GEIS sparseness and proximity matrix, the ranking (sparseness Category 3
15 and proximity Category 2), Indicates that Farley Is located in a medium population area. All or
16 parts of 28 counties and the city of Dothan are located within 80 km (50 ml) of the plant. The
17 Dothan Metropolitan Statistical Area, composed of Dale and Houston Counties, Alabama, Is a
18 varied mixture of rural and a few metropolitan areas, with a current total population of
19 approximately 137,916 (USCB 2000b). Houston County is growing at a faster rate than the
20 state of Alabama as a whole. From 1970 to 2000, Alabama's average annual population growth
21 rate was 1.0 percent, while Houston County Increased by 1.9 percent (USCB 1995, 2000b).

22 In 1995, Alabama reported a population count of 4.3 million people, or 1.6 percent of the U.S.
23 population, ranking twenty-second in population among the 50 states and the District of
24 Columbia. By the year 2025, Alabama Is projected to have 5.2 million residents and remain the
25 twenty-second most populous state (USCB 1996). Between the years 2000 and 2040, Houston
26 County Is projected to grow at an average annual rate of 1.1 percent (Tetra Tech 2001).

27 Table 2-8 shows estimated populations and annual growth rates (1980 to 2040) for Houston
28 County, Alabama, the county with the greatest potential to be socioeconomically affected by
29 license renewal activities at Farley. The table Is based on USCB data for 1980, 1990, and
30 2000; data from the University of Alabama for 2010; and Tetra Tech projections to 2040. The
31 Tetra Tech estimates are based on standard linear regression techniques.

'a Category 3 Is defined as having 23 to 46 persons/km 2 (60 to 1120/persons/mi 2), or having fewer than 23
persons/km2 (60 persons/mI 2) with at least one community with 25,000 or more persons within 32 km
(20 ml).

" Category 2 Is defined as having no city with 100,000 or more persons, and having between 19 and 73
persons/km2 (50 and 190 persons/mF) within 50 miles.
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1 Table 2-8.
2

Estimated Populations and Average Annual Growth Rates in
Houston County from 1970 to 2040 i

3

4

5
6

7

8

9

10
11

12
13
14

Year Population Percent

1970 56,574 -

1 980 74,632 3.2

1990 81,331 0.9

2000 88,787 0.9

2010 98,766 1.1

2020 109,580 1.1

2030 119,434 0.9

2040 129,288 0.8

Source: SNC 2003a

a Transient Population

15 The transient population In the vicinity of Farley can be identified as daily or seasonal. Daily
16 transients are associated with places where a large number of people gather regularly, such as
17 local businesses, Industrial facilities, and schools. The major seasonal population within 16 km
18 (10 mi) of the Farley site is associated with industry.

19 . Migrant Farm Labor

20
21
22
23
24
25
26
27
28
29

Production of agricultural crops within 80 km (50 mi) of the site was estimated based on those
counties within this radius. Production in those counties which lie partially outside of this area
was multiplied by the fraction of the county within the area of interest. Non-food crops (cotton
and tobacco) were harvested from 24 percent of the croplands within 80 km (50 mi) of the site.
Of the food crops, legumes make up 26 percent of total cropland, consisting mainly of peanuts
and soybeans. Grain makes up 18 percent, consisting mainly of corn and wheat. The total
food and commercial harvest consumed approximately 75 percent of the croplands within 80
km (50 mi) of the site; pasture made up another 15 percent of this land. Almost all of the
laborers on farms in the area are believed to be residents in the area. Migrant labor plays little
or no role.(a)

30 2.2.8.6 Economy

31 The economy within a 80-km (50-mi) radius of Farley is dominated by the city of Dothan
32 metropolitan area. The regional medical center for parts of Florida, Georgia and southeastern

(A' Personal interview with Bob Lisec, Agricultural Extension, January 8, 2004.
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1 Alabama is in Dothan. The local economy has made the transition from low-wage textiles in the
2 1960s to 1970s to a major retail center. Dothan was number two In the state for per capita
3 retail sales ($10,028), just behind Birmingham ($10,268). The Dothan metropolitan area, which
4 includes Dale County, has an economic employment profile led by services (22 percent),
5 manufacturing (19 percent), retail trade (18 percent), government (17 percent), construction
6 (7 percent), transportation and public utilities (6 percent), and agriculture, wholesale trade and
7 finance, insurance and real estate (each with 4 percent). While agriculture has not changed
8 significantly, the addition of retail and medical centers has helped diversify the local economy
9 (see Table 2-9).

10 The annualized unemployment rate for the state of Alabama in August 2003 was 5.7 percent.
11 In August 2003, Houston County had an unemployment rate of 4.5 percent (University of
12 Alabama 2003). The estimated median household income in Alabama in 2002 was $34,770.
13 Houston County and the city of Dothan had estimated median household Incomes of $34,547
14 and $36,035, respectively (Dothan Chamber of Commerce 2002).

15 Table 2-9. Major Employment Facilities Within 16 km (10 ml) of the Farley Site

16 Employer Number of Employees

17

18
19
20
21

22
23
24
25
26

Southeast Alabama Medical Center 2200
Dothan City and Houston County School System 1800
Flowers Hospital 1200

City of Dothan 1160

Perdue Farms, Inc. 1150
Michelin Tire Corporation 650

Sony Magnetic Products of North America 650
Pemco World Air Services 610
Source: Personal communication, Dothan Area Chamber of Commerce, January 8,2004

27 There are over 80,198 ha (198,215 ac) of farmland in Houston County. Within Houston County,
28 cash receipts for farm and forestry (including government payments) were $76,086,000 In 2002
29 (Alabama Department of Agriculture 2003). Major crops consisted of cotton (21,700 bales);
30 corn (286,000 bushels); soybeans (88,000 bushels); peanuts (74.6 million pounds); wheat
31 (49,000 bushels); hay (21,000 tons); and pecans (40,000 pounds). The number of hectares
32 planted in 1997 was 80,198 (198,215 ac), with an average farm size of 116 ha (287 ac).

33 Farley paid between $5.0 million and $5.4 million in property taxes each year between 1995 and
34 1999, which accounted for approximately one-third of the property tax revenues collected over
35 this period (see Table 2-10). The County Revenue Commission reported property tax revenues
36 in 2002 and 2003 or $7.6 million and $8.1 million, respectively.
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1 Table 2-10. Property Taxes Paid to Houston County from 1995 to 1999; Farley
2 Nuclear Plant Contribution to County Property Tax Revenues

Total Houston County Property Tax Paid to Houston Percent of Total
3 Year Property Tax Revenues ($) County by Farley ($) Property Taxes

4 1995 19,436,494 7,515,813 39

5 1996 19,856,091 7,832,915 37

6 1997 19,997,678 7,032,407 35

7 1998 20,720,238 7,004,786 34

8 1999 23,317,790 7,540,540 32

9 2000 23,634,860 7,611,279 32

10 2001 23,987,565 7,637,005 32

11 2002 24,345,336 7,646,683 31

12 Source: Alice Moss, Chief Revenue Clerk, Houston County Revenue Commission
13
14 2.2.9 Historic and Archaeological Resources

15 This section discusses the cultural background and the known historic and archaeological
16 resources at Farley and in the surrounding area. This section draws on information contained
17 in the Environmental Report (ER) prepared by SNC (2003a), from archives and records stored
18 at the University of Alabama Office of Archaeological Research Alabama State Site Files at
19 Moundville Archaeological Park, as well as published literature that treat the archaeology and
20 history of Alabama.

21 2.2.9.1 Cultural Background

22 Farley is located in Alabama's Houston County at the extreme southeastern comer of the state,
23 immediately adjacent to Georgia to the east and the Florida panhandle to the south. This
24 location Is part of the Gulf Coastal Plain physiographic province, an emerged portion of the
25 continental shelf consisting of mixed layers of sand, gravel, and clay that have been moved and
26 reshaped by water (Walthall 1980; Bense 1994). This broad coastal margin averages some
27 241 to 322 km (150 to 200 mi) in width. It rises gradually rises in elevation from sea level to
28 around 91 m (300 ft) at the edge of the Piedmont physiographic province, a large, highly
29 dissected plateau between the coastal plain and the foothills of the Appalachian Mountains.
30 The boundary between the Coastal Plain and the Piedmont is referred to as the Fall Line due to
31 its numerous waterfalls. Farley itself is located about halfway between the Florida coastline
32 (Apalachicola Bay) and the Fall Line.
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I The topography of the Coastal Plain Is dominated by rolling hills and shallow valleys.
2 Vegetation is that of the southern mixed forest, containing a mixture of broadleaf deciduous and
3 evergreen species, including several pines. An Intermittent zone of the Coastal Plain just below
4 the Fall iUne, averaging about 32 km (20 ml) In width, contains unusually rich soils and an
5 equally rich and diverse forest Including several species of oak, hickory and walnut. This zone,
6 sometimes referred to as the Black Belt due to its dark, rich soils, supported a high population
7 density during prehistoric and early historic times. Suitable sources for stone tools typically are
8 rare in the Coastal Plain, and thus required long-distance procurement and trade from the
9 southwestern corner of the state and from various areas within the Piedmont zone. However,

10 suitable outcrops of chert are present along the Chattahoochee river in and around the vicinity
11 of Farley, which show evidence of having been quarried. Chattahoochee is a Creek Indian
12 name that means *stream with pictured rocks" (Read 1984; Ethridge 2003), arguably referring
13 to the appearance of waterwom boulders and cobbles of banded chert in the waters and alluvial
14 floodplain of the river.

15 Farley itself is situated at an elevation of about 55 m (180 feet) above mean sea level. It is
16 located along the western bank of the Chattahoochee River, In a sparsely populated largely
17 rural area, with forests and small farms as the dominant land use (SNC 2003a). The lengthy
18 Chattahoochee River Is the dominant natural resource In the area, and would have served as a
19 major transportation corridor and settlement area for prehistoric populations. Approximately 40
20 km (25 ml) south of the Intersection between Alabama, Florida, and Georgia, the Chatta-
21 hoochee River joins with the Flint River, and together they become the Apalachicola River.

22 The nearest established cultural or historic park to Farley is Kolomokl Mounds Historic Park
23 approximately 35 km (22 ml) to the northeast, which is part of the Georgia State Parks system.
24 Due to the widespread historic displacement of Native American Indian tribes In Alabama and
25 Georgia, the reservation land of the nearest Federally recognized tribe is that of the Poarch
26 Band of Creek Indians, approximately 209 km (130 ml) to the west of Farley. In addition to the
27 Poarch, other closely culturally affiliated Federally recognized tribes are located in central
28 Florida and Oklahoma. There are also three State-recognized tribes within approximately 80
29 km (50 ml) of Farley, two in southeastern Alabama, and one In southern Georgia.

30 In those portions of southeastern Alabama still largely undisturbed by historic and modem
31 agriculture and development, a rich heritage is present In terms of surviving prehistoric and
32 early historic Native American resources, and likewise In terms of historic Euroamerican
33 resources (DeJamette 1975; Walthall 1980; Stepp and Stepp 1984; Wright 1986; Bense 1994;
34 Sassaman and Anderson 1996; Martin 1998; Sheldon 2001; White 2002). The Coastal Plain
35 has an archaeological sequence that extends back at least 12,000 years. The culture history
36 can be divided into five major periods: Paleolndian (10,000 B.C., and perhaps as early as
37 13,000 B.C., to around 8000 B.C.), Archaic (8000 to 1000 B.C.), Woodland (1000 B.C. to
38 around A.D. 1000), Mississippian (A.D. 1000 to around 1500), and Historic (A.D. 1500 to the
39 present). The end of the Mississippian period and early portion of the Historic period is
40 sometimes referred to as the Protohistoric period.
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1 During the Paleoindian period the native peoples seemingly were organized into small mobile
2 bands with an economy based on hunting and fishing. Animals hunted included megafauna
3 such as the now extinct mammoth. Later during the Paleoindian period, the economy began to
4 diversify, with a greater emphasis on foraging and the hunting of smaller animals. The
5 environment of the Paleoindian period was significantly different from the present. This was at
6 the end of the last ice age, in which the climate was cooler than at present and glaciers covered
7 much of the northern portion of North America. The presence of this ice also meant that ocean
8 levels were much lower than at present, perhaps 23 to 30 m (75 to 100 feet) lower. Thus, many
9 of the archaeological sites in the Coastal Plain dating from this time period would today be

10 underwater or would be situated in and around wetlands. The Paleoindian period occupation is
11 represented by a scattering of temporally diagnostic projectile points, used in conjunction with
12 spears and atlatis (dart throwers). The general area around Farley was included In the
13 Suwannee and Simpson diagnostic point style.

14 The transition between the Paleoindian and Archaic periods was accompanied by substantial
15 environmental change. As glaciers began to melt, sea level began to rise. These changing
16 environmental conditions led to the disappearance of the megafauna along with a greater
17 dependance on river systems and the beginnings of the use of domesticated plants. The
18 Archaic period is typically divided into three components: Early, Middle, and Late Archaic. The
19 greatest change came about during the Middle Archaic when ocean levels reached or even
20 slightly exceeded current levels. Archaic sites on the Coastal Plain east of the Mississippi River
21 are generally rare, and at least some Middle Holocene sites are now submerged, such as
22 reported for Appalachee Bay. Middle and Late Archaic archaeological sites typically exhibit
23 greater evidence of sedentary economies, such as the presence of storage pits, extensive
24 refuse middens, and large quantities of fire-cracked rock. Archaic period habitation sites
25 appear to have been divided Into base camps used during the spring, summer, and winter
26 months, and smaller upland sites used during the fall for deer hunting and nut gathering. As
27 with the earlier Paleoindian period, Archaic period occupation is represented by a number of
28 temporally and regionally diagnostic projectile points.

29 In the Woodland period, Native American cultures reached their modem configurations as
30 noted at the time of initial European contact in the sixteenth and seventeenth centuries. The
31 middle of the Woodland period witnessed the establishment of large sedentary base camps in
32 river valleys, with associated smaller resource gathering sites being established in surrounding
33 areas. The increasing dependence on agriculture resulted in the development of Increasingly
34 complex trade networks and political systems. The Woodland period is also characterized by
35 three major technological adaptions. The first is the increased manufacture and use of ceramic
36 containers. The second is the development of the bow and arrow, which resulted in the use of
37 very small, triangular projectile points that are quite distinct from those of earlier cultural
38 periods. The third is the expanded use of formally constructed earthen mounds at
39 archaeological habitation sites.

Draft NUREG-1437, Supplement 18 2-68 August 2004



Description of Site and Environment
, ~..

1 Woodland period archaeological sites are much more numerous throughout southeastern
2 Alabama than are the earlier Archaic period sites. An example of a sizeable late Woodland
3 settlement is that of the previously mentioned Kolomoki mounds across Chattahoochee River
4 and east of Farley. This settlement, constructed and used during the period of 250 to 950 A.D.
5 by the Woodland period Swift Creek and Weeden Island cultures, Is nearly 121 ha (300 as) in
6 extent, and Included a great temple mound, two burial mounds, and four ceremonial mounds.

7 Toward the end of the Woodland period and during the subsequent Mississippian period, Native
8 American villages throughout the Midwest and much of the Southeast apparently were
9 organized into redistributive chiefdom-level societies (Bense 1994). The use of long-houses,

10 palisades, earth lodges, mounds and other earthen works, and designated ossuarles for the
11 burial of human remains are hallmarks of the Mississippian period. The Mississippian period
12 also witnessed the development and fluorescence of the Southeastern Ceremonial Complex
13 which emphasized ancestor worship, warfare, and fertility.

14 The Woodland and Mississippian periods are divided by archaeologists Into a number of
15 chronological and regional phases that reflect minor but distinctive differences in material
16 culture. Those Woodland period phases specific to archaeological sites at Farley include
17 Cataco Creek (circa 1300 to 1000 B.C.), Deptford (circa 200 B.C. to A.D. 100), Swift Creek
18 (circa A.D. 100 to 500), and Weeden Island (circa A.D. 500 to 1000). A single Mississippian
19 period phase Is represented, Wakulla (circa A.D. 800 to 1100). Creek Indian phases include
20 the Protohistoric Bull Creek (circa A.D. 1400 to 1600), and Historic Creek (after 1600).

21 The historic period for the Gulf Coastal Plain can be roughly divided into eight subperiods:
22 Contact (1500 to 1600); Catholic Mission System (1600 to 1700); Colonial (1700 to 1821);
23 Antebellum (1821 to 1860); Civil War (1861 to 1865); Reconstruction and Growth (1865 to
24 1917); World War I to World War 11 (1917 to 1945); and Modern (1945 to present).

25 At the time of historic European contact, the ancestors of the modem Creek Indians lived in a
26 number of small distinct Mississippian-related societies in southern and central Alabama and
27 Georgia (Walthall 1980; Read 1984; Wright 1986; Bense 1994; Cumming 1998; De Vorsey
28 1998; Perdue and Green 2001; White 2002; Ethridge 2003). The dominant group, sharing a
29 common language or dialects thereof, was the Muskogee. The Muskogee consisted of 12
30 bands including the Kasihta, Coweta, Coosa, Abihka, Wakokal, Eufaula, Hilibi, Atasi, Kolomi,
31 Tukabahchee, Pakana, and the Okchai. The bands situated to the north along the Coosa,
32 Tallapoosa, and Alabama Rivers became known as the Upper Creek, while those along the
33 Chattahoochee and Flint Rivers collectively became known as the Lower Creek.

34 The historic period begins in the early 1 500s with the first incursions of European explorers In
35 and around the Gulf Coastal Plain (Bense 1994; Cumming 1998; De Vorsey 1998; Ethridge
36 2003). The best known early expedition into the Interior Southeast was that by Hernando de
37 Soto in 1539 to 1542. It traversed across the Flint River, but then skirted virtually all of the
38 Chattahoochee River, striking west through the Piedmont until reaching the Mississippi River
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1 (Bense 1994). The chronicles of the de Soto expedition provide a wealth of information on the
2 late Mississippian culture in general. However, the de Soto expedition also cruelly slaughtered
3 a number of the native peoples, ransacked a number of villages it encountered, and introduced
4 diseases for which the native populations had no immunity. This marked the beginning of 300
5 years of population dislocation and cultural extirpation in the Southeast, ultimately resulting in
6 amalgamations of native peoples previously distinct from one another and distributions that
7 reflected the nature of European encroachment and economic systems rather than the
8 traditional patterns of the native populations.

9 The following Indian villages in Alabama represent locations that are depicted on historic maps
10 dating to the late 1600s through the early 1800s in and around the present location of Houston
11 County (Wright 2003): In 1675, two villages named "Sawolki (Sabolaca), one large (or old)
12 and one small (or young) are noted along the lower portion of the Chattahoochee River-Sawolki
13 is later identified in Houston County and by 1798 the location is placed in Barbour County,
14 suggesting a gradual relocation through time of the village upstream. "Cactaw Hatchee (1761)
15 is probably located In Geneva or Dale County just west of Houston County. "Chiskataloosa7
16 (1757) is depicted in Houston County along the west bank of the Chattahoochee River several
17 kilometers north of the Florida border. However, from this date (1757) until 1797, various maps
18 indicate that the location of this village shifts gradually north through Houston and Henry
19 Counties Into Barbour County. uTamatle" (Tamall) apparently moved downriver along the
20 Chattahoochee from Barbour County to a point south of Houston County during the period of
21 1675 to 1820. -Wioopke is depicted on maps dating from 1757 to 1776 as on the west bank of
22 the Chattahoochee River just above its junction with the Flint River-later maps from 1778 to
23 1808 depict the village in Houston County and finally in Henry County. In 1822, "Wekivas" was
24 depicted as in Houston County on the west bank of the Chattahoochee River, about 3 km (2 mi)
25 below "rmussase and 6 km (4 mi) above UCheskitaloman." "Ecunchate" (Red Ground) is
26 variously located on maps, including a 1822 map depicting it on the west bank of the
27 Chattahoochee River in Houston County several kilometers above the Florida state line. And
28 finally, "Amassi" (Yamassee) was occupied on the west bank of the Chattahoochee River in
29 1822, after moving from several different locations in South Carolina and Alabama after their
30 defeat in the Yamassee War of 1715.

31 During the late 1600s and the 1 700s, the Spanish periodically attempted to establish a series of
32 Catholic missions in Florida and Georgia that met with varying degrees of success and disaster.
33 Maps dating to 1760 and 1774 (Bense 1996; De Vorsey 1998) depict a mission at the junction
34 of the Chattahoochee and Flint Rivers (La Encarnaci6n a la Santa Cruz de Sabacola), while
35 earlier documents Indicate that a mission and Spanish fort of this name (Sabacola) existed at
36 this location from 1682 to 1690. The 1774 map also depicts a mission (San Nicholas)
37 seemingly in the general vicinity of Dothan and Farley, and another to the north on the Georgia
38 side of the Chattahoochee River (San Carlos). Also during this period, the French expanded
39 their trading in the Southeast, including with the Creek and Cherokee tribes in central Alabama.
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1 The Catholic Mission system and French trading networks collapsed in the late 1 700s due to
2 the loss of "La Florida" to England after the Seven Years' War In Europe, and due to the
3 increased numbers of American settlers streaming into Florida, Georgia (one of the original 13
4 colonies), and the Alabama territory. However, what really drew the Americans settlers was the
5 combination of (1) the defeat of the British by Andrew Jackson in the War of 1812 and
6 subsequent withdrawal of British troops from the Gulf Coast; (2) the defeat of the Upper Creeks
7 during the First Creek War of 1813 to 1815; and (3) the First Seminole War of 1818 In which
8 the Apalachicola River was expunged of Native American settlements. The onrush of American
9 settlers resulted in Alabama officially becoming a state In 1819.

10 In the early 1Boos, a sizeable population (about 25,000) of Creek Indians and other groups
11 (such as the Yamassee) was still present along the Flint River and most of the Chattahoochee
12 River, Including and north of Henry County (which then Included Houston County). However, in
13 1830 the American Congress passed the Indian Removal Act. This and subsequent treaties
14 encouraged the American residents of Alabama and Georgia to take matters Into their own
15 hands and to forcibly carry out the terms of the Indian Removal Act. This in turn led to a
16 general uprising by the Native Americans from 1835 to 1837 In which American settlers located
17 along and between the Chattahoochee and Flint Rivers were vigorously attacked. The majority
18 of this action took place north and east of Henry (and Houston) County, and in central Florida.
19 This In turn led to the American military action of the Second Seminole War, In which hostilities
20 ceased around 1843. Within a couple of years from this date, virtually the entire expanse of the
21 Chattahoochee, Flint, and Apalachicola Rivers were devoid of Indian settlements.

22 The eventual town of Dothan was first settled in the 1820s by a homesteader in the vicinity of a
23 fresh water spring at an Intersection of Indian trails (Stepp and Stepp 1984; Martin 1998). The
24 Antebellum period prior to the Civil War saw the development of plantations (primarily using
25 African slaves for manpower), Independent farms, and small towns throughout much of the
26 Southeast, In which agriculture dominated local economies. This was facilitated by the
27 Invention of the cotton gin in 1793, which allowed short-fiber cotton to be grown virtually
28 anywhere In the region, becoming the single most Important cash crop. In the 1830s, a military
29 fort was established about 19 km (12 mi) east of the spring on the Barber Plantation to defend
30 the local American settlers from Indian hostilities after the passage of the Indian Removal Act.
31 The fort was abandoned In the 1840s after the relocation of the Indian peoples. By 1858, nine
32 families were living around the spring, and applied for a post office under the name Poplar
33 Head, due to a thick stand of these trees near the spring. Because 'Poplar Head" was already
34 in use by another nearby town, the name Dothan was instead provided by Washington.

35 There were no actual Civil War battles In what became Houston County, but the area
36 nevertheless was largely abandoned at this time. The overall physical effects of the Civil War
37 and the abolishment of slavery led to fundamental changes In the economic basis of the
38 Southeast between 1865 and 1917 (Bense 1994). While plantations were typically returned to
39 their former owners, plantation operations became dependant on voluntary contracts or tenant
40 farming with their labor force. Over time, plantations became smaller, averaging less than 40
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1 ha (100 ac) by 1920. The expansion of the railroads, the rebuilding of basic infrastructure, and
2 the Industrial Revolution all led to major changes.

3 The city of Dothan was incorporated in 1885. Houston County, the last of the modern Alabama
4 counties to be formally constituted, was created In 1903 from Henry County, and Dothan
5 became the county seat. The period between World War I and World War II saw the continued
6 growth of small towns, and the continuation of the use of small plantations and independent
7 farms. The successful development of the peanut industry in the general vicinity of Dothan has
8 led to this area currently supplying nearly a quarter of the commercial peanut crop in the United
9 States.

10 Construction began in the early 1970s at Farley, and in 1977 and 1981, respectively, Farley
11 Units 1 and 2 were put into operation.

12 2.2.9.2 Historic and Archaeological Resources at and Near Farley

13 An archaeological record's search was conducted at the Alabama State Site Files in Moundville,
14 to determine what specific historic properties may be present at and around Farley.

15 These record searches revealed that between 1947 and 1982, 14 archaeological sites were
16 recorded on lands within the boundaries of Farley, as part of three separate surveys of varying
17 levels of intensity. The 1947 work, conducted by archaeologists from the University of Alabama
18 (DeJamette 1975) resulted in the documenting of five sites, including one re-recorded in 1975
19 and Inadvertently provided a new number. This site, a Late Woodland and early Mississippian
20 period village with an earthen burial mound, was originally partially excavated in 1905 by
21 pioneering Southeastern archaeologist, Clarence Bloomfield Moore (Sheldon 2001). Surveys in
22 1975, also by the University of Alabama, documented six sites, including the site earlier
23 excavated by Moore. Surveys conducted in 1982 by archaeologists from the Cleveland
24 Museum of Natural History documented four sites. In addition, a previously unrecorded
25 archaeological site, a small chert quarry, was inadvertently discovered in 2004 by
26 archaeologists during NRC field checks in support of the present document

27 In chronological order, from earliest to most recent, these 15 archaeological sites include: a
28 Paleoindian chipped stone scatter, a Woodland Cataco Creek possible village location; a
29 Woodland Deptford village location; a Woodland Deptford through Mississippian Wakulla village
30 location (excavated by Moore in 1905); another Woodland Deptford through Mississipian
31 Wakulla possible village location; a Mississippian Wakulla possible village location; two
32 Mississippian Wakulla artifact scatters; a Protohistoric Creek village; a Historic Creek artifact
33 scatter; four chipped stone scatters of unknown age; and the previously mentioned chert quarry
34 site, also of unknown age.

35 These archeological sites have not been evaluated for potential eligibility to the National
36 Register of Historic Places (NRHP). However, it is noted that several of these sites were
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1 heavily Impacted by historic agriculture, and two possibly by early construction activities
2 connected with Farley. These sites may lack integrity for Inclusion in the NRHP.

3 As of 2001, seven properties in Houston County were listed In the NRHP, along with two
4 properties in Henry County and four properties in Early County, Georgia (SNC 2003a). Of
5 these 13 historic properties, two are within a 10-km (6-ml) radius of Farley. These include the
6 Purcell-Killingsworth House In Houston County, a Victorian mansion completed In 1890, and the
7 Coheelee Creek Bridge In Early County, the southernmost-surviving covered bridge in Georgia,
8 which was constructed in 1891.

9 While there are no structures or buildings at Farley itself that are 50 years In age or older, there
10 is a small historic cemetery containing approximately 25 graves, with associated grave markers
11 - ranging In date from 1917 to 1969. The cemetery is still occasionally visited by family
12 members, and Farley personnel conduct yearly maintenance at the location.

13 As previously mentioned, the reservation land of the Poarch Band of the Creek Tribe In
14 southwestern Alabama, 209 km (130 mi) to the west, represents the physically closest Federally
15 recognized culturally affiliated tribe to Farley. Other culturally affiliated Federally recognized
16 tribes Include the Muskogee Creek tribe in Oklahoma, and the Seminole tribes of Florida.
17 State-recognIzed tribes in the vicinity of Farley Include the Cherokees of Southeast Alabama,
18 the MaChis Lower Creek Tribe (Alabama), and in Georgia the Lower Muskogee Creek (Perdue
19 and Green 2001).

20 2.2.10 Related Federal Project Activities and Consultations

21 The staff reviewed the possibility that activities of other Federal agencies might impact the
22 renewal of the operating licenses for Farley. Any such activities could result In cumulative
23 environmental impacts and the possible need for the Federal agency to become a cooperating
24 agency for preparation of the SEIS.

25 As stated in the Farley application (SNC 2003a), 71 km (44 mi) downstream of Farley lies Lake
26 Seminole, a 15,175-ha (37,500-ac) Impoundment created by the Jim Woodruff Lock and Dam.
27 The Lake Seminole project, originally authorized as the Jim Woodruff Lock & Dam Project by
28 the River and Harbor Act of 1946, was the first of three locks and dams constructed for
29 navigation, hydropower, recreation, and related use purposes on the Apalachicola,
30 Chattahoochee, and Flint River systems. The dams were constructed to provide a 3-m (9-ft)
31 deep channel from the Gulf Intercoastal Waterway to Columbus, Georgia. The channel
32 traverses the Apalachicola, the Chattahoochee River and the Flint River to Bainbridge, Georgia.
33 Construction of this multi-purpose project began in 1947 and was completed in 1957 at a cost
34 of $46.5 million. Lake Seminole is operated at a relatively constant level at elevation 24 m
35 (78 ft) above mean sea level. Although there Is some fluctuation for power production, no
36 storage for flood control is provided. The powerhouse has the capacity to generate 45 MW of
37 electricity (SNC 2003a).
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1 The other two lock and dam projects, the Walter F. George Lock and Dam and the George W.
2 Andrews Lock and Dam, both lie upstream of Farley. They form the Walter F. George
3 Reservoir and Lake Andrews, respectively. The powerhouse at Walter F. George Lock and
4 Dam has the capacity to generate 150 MW of electricity. Staffed 24 hours a day, the
5 powerhouse control room regulates water flows and power generation for the lower end of the
6 Chattahoochee River. The George W. Andrews Lock and Dam Is not a hydropower facility.

7 Georgia Power is relicensing three hydroelectric facilities near Columbus, GA as the Middle
8 Chattahoochee River Hydroelectric Project. The three dams involved are the Goat Rock Dam,
9 Oliver Dam, and North Highlands Dam. Together they have 129.3 MW of installed electric

10 capacity and produce approximately 524,000 MWh annually (SNC 2003a).

11 NRC Is required under Section 102(c) of the National Environmental Policy Act (NEPA) of 1969
12 to consult with and obtain the comments of any Federal agency that has Jurisdiction by law or
13 special expertise with respect to any environmental impact involved. NRC consulted with the
14 FWS. Consultation correspondence is included in Appendix E.
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1 3.0 Environmental Impacts of Refurbishment

2 Environmental issues associated with refurbishment activities are discussed in the Generic
3 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
4 Volumes 1 and 2 (NRC 1996, 1999).(am The GEIS includes a determination of whether the
5 analysis of the environmental issues could be applied to all plants and whether additional
6 mitigation measures would be warranted. Issues are then assigned a Category 1 or a Category
7 2 designation. As set forth In the GEIS, Category 1 issues are those that meet all of the
8 following criteria:

9 (1) The environmental impacts associated with the issue have been determined to apply
10 either to all plants or, for some issues, to plants having a specific type of cooling
11 system or other specified plant or site characteristics.

12 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
13 to the impacts (except for collective offsite radiological impacts from the fuel cycle
14 and from high-level waste and spent fuel disposal).

15 (3) Mitigation of adverse Impacts associated with the issue has been considered in the
16 analysis, and it has been determined that additional plant-specific mitigation
17 measures are likely not to be sufficiently beneficial to warrant Implementation.

18 For issues that meet the three Category 1 criteria, no additional plant-specific analysis Is
19 required in this supplemental environmental impact statement (SEIS) unless new and
20 significant Information is identified.

21 Category 2 issues are those that do not meet one or more of the criteria for Category 1 and,
22 therefore, additional plant-specific review of these issues Is required.

23 Uicense renewal actions may require refurbishment activities for the extended plant life. These
24 actions may have an Impact on the environment that requires evaluation, depending on the type
25 of action and the plant-specific design. Environmental issues associated with refurbishment
26 that were determined to be Category I Issues are listed in Table 3-1.

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

30 Category 1 and Category 2 issues related to refurbishment that are not applicable to Farley
31 because they are related to plant design features or site characteristics not found at Farley are
32 listed In Appendix F.

(d 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 Table 3-1. Category 1 Issues for Refurbishment Evaluation

2

3
4

5

6

7

8

9

10
11

12
13

14

15

16
17

18
19

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

Aquatic Ecology (for all plants)

Refurbishment 3.5

Groundwater Use and Quality
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

Socloeconomics

Public services: public safety social services, and tourism and 3.7.4; 3.7.4.3;
recreation 3.7.4.4; 3.7.4.6

Aesthetic impacts 3.7.8

20 The potential environmental effects of refurbishment actions would be identified, and the
21 analysis would be summarized within this section, if such actions were planned. Southern
22 Nuclear Operating Company (SNC) indicated that it has performed an evaluation of structures
23 and components pursuant to 10 CFR 54.21 to identify activities that are necessary to continue
24 operation of Farley Units 1 and 2 during the requested 20-year period of extended operation.
25 These activities include replacement of certain components as well as new inspection activities
26 and are described in the Environmental Report (ER; SNC 2003).

27 SNC's evaluation of structures and components as required by 10 CFR 54.21 did not identify
28 any major plant refurbishment activities or modifications necessary to support the continued
29 operation of Farley Units 1 and 2 beyond the end of the existing operating licenses. Therefore,
30 refurbishment is not considered in this draft supplemental environmental impact statement.

31
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1 Table 3-2. Category 2 Issues for Refurbishment Evaluation

2
3

4

5

6

7

8

9
10

11

12

13

14

15

16

17

18

19

20
21
22
23
24

10 CFR
ISSUE-10 CFR Part 51, Subpart A, 51.53(c)(3X1l)
Appendix B, Table B-1 GEIS Section 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 3.3 F
(nonattainment and maintenance areas)

Socloeconomics

Housing impacts 3.7.2

Public services: public utilities 3.7.4.5 1

Public services: education (refurbishment) 3.7.4.1 I

Offsfte land use (refurbishment) 3.7.5 1

Public services: transportation 3.7.4.2 J

Historic and archeological resources 3.7.7 K

Environmental Justice

Environmental justice not addressed& not addressedt'

( 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. Therefore, environmental justice Is to be
addressed In the licensee's environmental report and the staffs environmental Impact
statement.

25 3.1 References

26 10 CFR 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental Protection
27 Regulations for Domestic Licensing and Related Regulatory Functions."

28 10 CFR 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for
29 Renewal of Operating Licenses for Nuclear Power Plants."
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2 Application for License Renewal, Appendix D-Applicant's Environmental Report. Birmingham,
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4 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
5 for License Renewal of Nuclear Plants. NUREG-1 437, Volumes 1 and 2, Washington, D.C.

6 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
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1 4.0 Environmental Impacts of Operation

2 Environmental issues associated with operation of a nuclear power plant during the renewal
3 term are discussed in the Generic Environmental Impact Statement for License Renewal of
4 Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996, 1999).(a) The GEIS
5 includes a determination of whether the analysis of the environmental issues could be applied
6 to all plants and whether additional mitigation measures would be warranted. Issues are then
7 assigned a Category 1 or a Category 2 designation. As set forth in the GEIS, Category 1
8 issues are those that meet all of the following criteria:

9 (1) The environmental Impacts associated with the Issue have been determined to apply
10 either to all plants or, for some issues, to plants having a specific type of cooling
11 system or other specified plant or site characteristics.

12 (2) A single significance level (i.e., SMALL, MODERATE, OR LARGE) has been
13 assigned to the Impacts (except for collective offsite radiological Impacts from the
14 fuel cycle and from high-level waste and spent fuel disposal).

15 (3) Mitigation of adverse impacts associated with the issue has been considered In the
16 analysis, and it has been determined that additional plant-specific mitigation
17 measures are likely not to be sufficiently beneficial to warrant implementation.

18 For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
19 required unless new and significant information is identified.

20 Category 2 issues are those that do not meet one or more of the criteria for Category 1, and
21 therefore, additional plant-specific review of these Issues is required.

22 This chapter addresses the issues related to operation during the renewal term that are listed in
23 Table B-1 of 10 CFR Part 51, Subpart A, Appendix B and are applicable to the Farley plant.
24 Section 4.1 addresses issues applicable to the Farley cooling system. Section 4.2 addresses
25 issues related to transmission lines and onsite land use. Section 4.3 addresses the radiological
26 Impacts of normal operation, and Section 4.4 addresses issues related to the socioeconomic
27 impacts of normal operation during the renewal term. Section 4.5 addresses issues related to
28 groundwater use and quality, while Section 4.6 discusses the Impacts of renewal-term
29 operations on threatened and endangered species. Section 4.7 addresses potential new
30 information that was raised during the scoping period, and Section 4.8 discusses cumulative
31 impacts. The results of the evaluation of environmental Issues related to operation during the
32 renewal term are summarized in Section 4.9. Finally, Section 4.10 lists the references for
33 Chapter 4. Category 1 and Category 2 issues that are not applicable to Farley because they

) 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 are related to plant design features or site characteristics not found at Farley are listed in
2 Appendix F.

3 4.1 Cooling System

4 Category 1 issues in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B. that are applicable
5 to Farley Units 1 and 2 (Farley) cooling system operation during the renewal term are listed in
6 Table 4-1. Southern Nuclear Operating Company (SNC) stated in its Environmental Report
7 (ER; SNC 2003a), that it is not aware of any new and significant information associated with the
8 renewal of the Farley operating licenses (OLs). The staff has not identified any significant new
9 information during its independent review of the SNC ER (SNC 2003a), the staffs site visit, the

10 scoping process, or its evaluation of other available information. Therefore, the staff concludes
11 that there are no impacts related to these issues beyond those discussed in the GEIS. For all
12 of the issues, the staff concluded in the GEIS that the impacts are SMALL, and additional plant-
13 specific mitigation measures are not likely to be sufficiently beneficial to be warranted.

14 A brief description of the staff's review and the GEIS conclusions, as codified in Table B-1, for
15 each of these issues follows:

16
17

Table 4-1. Category 1 Issues Applicable to the Operation of the Farley Units 1
and 2 Cooling System During the Renewal Term

18

19

20

21
22

23
24
25
26

27
28

29

30

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

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

Altered current patterns at intake and discharge structures 4.2.1.2.1; 4.4.3

Temperature effects on sediment transport capacity 4.2.1.2.3; 4.4.3
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; 4.4.2.2; 4.4.3

Discharge of sanitary wastes and minor chemical spills 4.2.1.2.4; 4A.2.2; 4.4.3
Discharge of other metals in wastewater 4.2.1.2.4; 4A.2.2

AQUATnC 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;
4.4.3

Cold shock 4.2.2.1.5; 4.2.2.1.10; 4.2.2.2;
4.4.3

Thermal plume barrier to migrating fish 4.2.2.1.6; 4.2.2.2; 4.4.331

32 Distribution of aquatic organisms 4.2.2.1.6; 4.2.2.2; 4.4.3
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ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Sections

1 Premature emergence of aquatic Insects 4.2.2.1.7; 4.2.2.2; 4.4.3

2 Gas supersaturation (gas bubble disease) 4.2.2.1.8; 4.2.2.2; 4.4.3
3 Low dissolved oxygen in the discharge 4.2.2.1.9; 4.2.2.2; 4.4.3

4 Losses from predation, parasitism, and disease among organisms 4.2.2.1.10; 4.2.2.2; 4.4.3
5 exposed to sublethal stresses

6 Stimulation of nuisance organisms (e.g., shipworms) 4.2.2.1.11; 4.2.2.2; 4.4.3

7 AoUATiC ECOLOGY (FOR PLANTS WInH COOLING TOWER-BASED HEAT DISSIPATON SYSTEMS)

8 Entrainment of fish and shellfish In early life stages 4.3.3
9 Impingement of fish and shellfish 4.3.3

10 Heatshock 4.3.3

11

12

13

14

15
16

17
18

TERRESTRIAL RESOURCES

Cooling tower impacts on crops and ornamental vegetation 4.3.4

Cooling tower Impacts on native plants 4.3.5.1

Bird collisions with cooling towers 4.3.5.2

HUMAN HEALTH

Microbial organisms (occupational health) 4.3.6

Noise 4.3.7

19 * Altered current Patterns at intake and discharge structures. Based on information In the
20 GEIS, the Commission found that

21 Altered current patterns have not been found to be a problem at operating nuclear
22 power plants and are not expected to be a problem during the license renewal term.

23 The staff has not identified any significant new information during its independent review of the
24 SNC ER, the staffs site visit, the scoping process, or Its evaluation of other available
25 Information. Therefore, the staff concludes that there are no Impacts of altered current patterns
26 at intake and discharge structures during the renewal term beyond those discussed in the
27 GEIS.

28 * Temperature effects on sediment transport canacitv. Based on Information in the GEIS, the
29 Commission found that

30 These effects have not been found to be a problem at operating nuclear power plants
31 and are not expected to be a problem during the license renewal term.
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1 The staff has not identified any significant new information during its independent review of the
2 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
3 information. Therefore, the staff concludes that there are no impacts of temperature effects on
4 sediment transport capacity during the renewal term beyond those discussed in the GEIS.

5 * Scouring caused by discharged cooling water. Based on information in the GEIS, the
6 Commission found that

7 Scouring has not been found to be a problem at most operating nuclear power plants
8 and has caused only localized effects at a few plants. It is not expected to be a problem
9 during the license renewal term.

10 The staff has not identified any significant new information during its independent review of the
11 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
12 information. Therefore, the staff concludes that there are no impacts of scouring caused by
13 discharged cooling water during the renewal term beyond those discussed in the GEIS.

14 . Eutrophication. Based on information in the GEIS, the Commission found that

15 Eutrophication has not been found to be a problem at operating nuclear power plants
16 and is not expected to be a problem during the license renewal term.

17 The staff has not identified any significant new information during its independent review of the
18 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
19 information including plant monitoring data, technical reports, including those supporting the
20 Apalachicola-Chattahoochee-Flint (ACF) Draft Environmental Impact Statement (EIS)
21 (USACE 1998), and discussions with the U.S. Army Corps of Engineers (USACE) operators of
22 ACF reservoirs including Lake Seminole, the potentially affected reservoir. Therefore, the staff
23 concludes that there are no impacts of eutrophication during the renewal term beyond those
24 discussed in the GEIS.

25 * Discharge of chlorine or other biocides. Based on information in the GEIS, the Commission
26 found that

27 Effects are not a concern among regulatory and resource agencies, and are not
28 expected to be a problem during the license renewal term.

29 The staff has not identified any significant new information during its independent review of the
30 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
31 information including the National Pollutant Discharge Elimination System (NPDES) permit for
32 Farley (ADEM 2001). Therefore, the staff concludes that there are no impacts of discharge of
33 chlorine or other biocides during the renewal term beyond those discussed in the GEIS.
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1 * Discharge of sanitary wastes and minor chemical siolls. Based on information in the GEIS,
2 the Commission found that

3 Effects are readily controlled through NPDES permit and periodic modifications, if
4 needed, and are not expected to be a problem during the license renewal term.

5 The staff has not identified any significant new information during its independent review of the
6 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
7 information including the NPDES permit for Farley (ADEM 2001). Therefore, the staff
8 concludes that there are no impacts of discharges of sanitary wastes and minor chemical spills
9 during the renewal term beyond those discussed In the GEIS.

10 * Discharge of other metals In wastewater. Based on information In the GEIS, the
11 Commission found that

12 These discharges have not been found to be a problem at operating nuclear power
13 plants with cooling tower based heat dissipation systems and have been satisfactorily
14 mitigated at other plants. They are not expected to be a problem during the license
15 renewal term.

16 The staff has not Identified any significant new information during its independent review of the
17 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
18 information including the NPDES permit for Farley (ADEM 2001). Therefore, the staff
19 concludes that there are no Impacts of discharges of other metals in wastewater during the
20 renewal term beyond those discussed in the GEIS.

21 * Accumulation of contaminants in sediments or biota. Based on information in the GEIS, the
22 Commission found that

23 Accumulation of contaminants has been a concern at a few nuclear power plants but
24 has been satisfactorily mitigated by replacing copper alloy condenser tubes with those of
25 another metal. It Is not expected to be a problem during the license renewal term.

26 The staff has not identified any significant new information during its independent review of the
27 SNC ER, the staff's site visit, the scoping process, or its evaluation of available information.
28 Therefore, the staff concludes that there are no Impacts of accumulation of contaminants in
29 sediments or biota during the renewal term beyond those discussed in the GEIS.

30 * Entrainment of phytoplankton and zoorlankton. Based on information in the GEIS, the
31 Commission found that

32 Entrainment of phytoplankton and zooplankton has not been found to be a problem at
33 operating nuclear power plants and is not expected to be a problem during the license
34 renewal term.
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1 The staff has not identified any significant new information during its independent review of the
2 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
3 information. Therefore, the staff concludes that there are no impacts of entrainment of
4 phytoplankton and zooplankton during the renewal term beyond those discussed in the GEIS.

5 * Cold shock. Based on information in the GEIS, the Commission found that

6 Cold shock has been satisfactorily mitigated at operating nuclear plants with
7 once-through cooling systems, has not endangered fish populations or been found to be
8 a problem at operating nuclear power plants with cooling towers or cooling ponds, and is
9 not expected to be a problem during the license renewal term.

10 The staff has not identified any significant new information during its independent review of the
11 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
12 information. Therefore, the staff concludes that there are no impacts of cold shock during the
13 renewal term beyond those discussed in the GEIS.

14 * Thermal plume barrier to migrating fish. Based on information in the GEIS, the Commission
15 found that

16 Thermal plumes have not been found to be a problem at operating nuclear power plants
17 and are not expected to be a problem during the license renewal term.

18 The staff has not identified any significant new information during its independent review of the
19 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
20 information. Therefore, the staff concludes that there are no impacts of thermal plume barriers
21 to migrating fish during the renewal term beyond those discussed in the GEIS.

22 * Distribution of aquatic organisms. Based on information in the GEIS, the Commission found
23 that

24 Thermal discharge may have localized effects but is not expected to effect the larger
25 geographical distribution of aquatic organisms.

26 The staff has not identified any significant new information during its independent review of the
27 SNC ER, the staffs site visit, the scoping process, or is evaluation of other available
28 information. Therefore, the staff concludes that there are no impacts on distribution of aquatic
29 organisms during the renewal term beyond those discussed in the GEIS.
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1 * Premature emergence of aquatic insects. Based on information in the GEIS, the
2 Commission found that

3 Premature emergence has been found to be a localized effect at some operating
4 nuclear power plants but has not been a problem and Is not expected to be a problem
5 during the license renewal term.

6 The staff has not identified any significant new information during Its independent review of the
7 SNC ER, the staff's site visit, the scoping process, or Its evaluation of other available
8 information. Therefore, the staff concludes that there are no impacts of premature emergence
9 of aquatic insects during the renewal term beyond those discussed in the GEIS.

10 * Gas supersaturation (gas bubble disease). Based on information in the GEIS, the
11 Commission found that

12 Gas supersaturation was a concern at a small number of operating nuclear power plants
13 with once-through cooling systems but has been satisfactorily mitigated. It has not been
14 found to be a problem at operating nuclear power plants with cooling towers or cooling
15 ponds and is not expected to be a problem during the license renewal term.

16 The staff has not identified any significant new information during Its Independent review of the
17 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
18 Information. Therefore, the staff concludes that there are no impacts of gas supersaturation
19 during the renewal term beyond those discussed In the GEIS.

20 * Low dissolved oxygen In the discharge. Based on information In the GEIS, the Commission
21 found that

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

26 The staff has not identified any significant new information during Its Independent review of the
27 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
28 information. Therefore, the staff concludes that there are no impacts of low dissolved oxygen
29 during the renewal term beyond those discussed in the GEIS.

30 * Losses from predation. parasitism. and disease among organisms exposed to sublethal
31 stresses. Based on Information in the GEIS, the Commission found that

32 These types of losses have not been found to be a problem at operating nuclear power
33 plants and are not expected to be a problem during the license renewal term.
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1 The staff has not identified any significant new information during its Independent review of the
2 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
3 information. Therefore, the staff concludes that there are no impacts of losses from predation,
4 parasitism, and disease among organisms exposed to sub-lethal stresses during the renewal
5 term beyond those discussed in the GEIS.

6 * Stimulation of nuisance organisms. Based on information in the GEIS, the Commission
7 found that

8 Stimulation of nuisance organisms has been satisfactorily mitigated at the single nuclear
9 power plant with a once-through cooling system where previously it was a problem. It

10 has not been found to be a problem at operating nuclear power plants with cooling
11 towers or cooling ponds and is not expected to be a problem during the license renewal
12 term.

13 The staff has not identified any significant new information during its independent review of the
14 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
15 information. Therefore, the staff concludes that there are no impacts of stimulation of nuisance
16 organisms during the renewal term beyond those discussed in the GEIS.

17 * Entrainment of fish and shellfish In early life staaes (cooling tower based systems). Based
18 on information in the GEIS, the Commission found that

19 Entrainment of fish has not been found to be a problem at operating nuclear power
20 plants with this type of cooling system and is not expected to be a problem during the
21 license renewal term.

22 The staff has not identified any significant new information during its independent review of the
23 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
24 information. Therefore, the staff concludes that there are no impacts of entrainment of fish and
25 shell fish in early life stages for cooling tower based systems during the renewal term beyond
26 those discussed in the GEIS.

27 * Impingement of fish and shellfish (cooling tower based systems). Based on information in
28 the GEIS, the Commission found that

29 The impingement has not been found to be a problem at operating nuclear power plants
30 with this type of cooling system and is not expected to be a problem during the license
31 renewal term.
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1 The staff has not identified any significant new information duing its independent review of the
2 SNC ER, the staff's site visit, the scoping process, or Its evaluation of other available
3 information. Therefore, the staff concludes that there are no Impacts of impingement of fish
4 and shell fish for cooling tower based systems during the renewal term beyond those discussed
5 in the GEIS.

6 * Heat shock (cooling tower based svstems). Based on Information in the GEIS, the
7 Commission found that

8 Heat shock has not been found to be a problem at operating nuclear power plants with
9 this type of cooling system and is not expected to be a problem during the license

10 renewal term.

11 The staff has not identified any significant new Information during its Independent review of the
12 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
13 information. Therefore, the staff concludes that there are no Impacts of heat shock for cooling
14 tower based systems during the renewal term beyond those discussed in the GEIS.

15 . Cooling tower imnacts on crops and ornamental vegetation. Based on information in the
16 GEIS, the Commission found that

17 Impacts from salt drift, icing, fogging, or increased humidity associated with cooling
18 tower operation have not been found to be a problem at operating nuclear power plants
19 and are not expected to be a problem during the renewal term.

20 The staff has not Identified any significant new Information during its independent review of the
21 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
22 information. Therefore, the staff concludes that there are no cooling tower impacts on crops
23 and ornamental vegetation during the renewal term beyond those discussed in the GEIS.

24 * Cooling tower impacts on native vegetation. Based on Information In the GEIS, the
25 Commission found that

26 Impacts from salt drift, icing, fogging, or increased humidity associated with cooling
27 tower operation have not been found to be a problem at operating nuclear power plants
28 and are not expected to be a problem during the license renewal term.

29 The staff has not identified any significant new Information during its independent review of the
30 SNC ER, the staff's site visit, the scoping process, or Its evaluation of other available
31 information. Therefore, the staff concludes that there are no cooling tower impacts on native
32 vegetation during the renewal term beyond those discussed in the GEIS.
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1 * Bird collisions with cooling towers. Based on information in the GEIS, the Commission
2 found that

3 These collisions have not been found to be a problem at operating nuclear power plants
4 and are not expected to be a problem during the license renewal term.

5 The staff has not identified any significant new information during its independent review of the
6 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
7 information. Therefore, the staff concludes that there are no impacts of bird collisions with
8 cooling towers during the renewal term beyond those discussed in the GEIS.

9 * Microbiological organisms (occupational health). Based on information in the GEIS, the
10 Commission found that

11 Occupational health impacts are expected to be controlled by continued application of
12 accepted industrial hygiene practices to minimize worker exposures.

13 The staff has not identified any significant new information during its independent review of the
14 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
15 information. Therefore, the staff concludes that there are no impacts of microbiological
16 organisms during the renewal term beyond those discussed in the GEIS.

17 * Noise. Based on information in the GEIS, the Commission found that

18 Noise has not been found to be a problem at operating plants and is not expected to be
19 a problem at any plant during the license renewal term.

20 The staff has not identified any significant new information during its independent review of the
21 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
22 information. Therefore, the staff concludes that there are no impacts of noise during the
23 renewal term beyond those discussed in the GEIS.

24 The Category 2 issues related to cooling system operation during the renewal term that are
25 applicable to Farley are discussed In the sections that follow, and are listed in Table 4-2. Of
26 eight Category 2 issues related to cooling system operation identified in the SNC ER as being
27 potentially applicable, the staff determined that two surface water and two groundwater
28 Category 2 issues are applicable to Farley.
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1 Table 4-2. Category 2 Issues Applicable to the Operation of the Farley Units 1
2 and 2 Cooling System During the Renewal Term

3
4

5
6
7
8

9

10
11
12
13
14

10CFR
ISSUE-b0 CFR Part 51, Subpart A, Appendix 51.53(c)(3)(1i) SEIS
B, Table B-1 GEIS Section Subparagraph Section()

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

Water use conflicts (plants with cooling ponds or 4.3.2.1; A 4.1.1
cooling towers using makeup water from a small 4.4.2.1
river with a low flow)

HUMAN HEALTH

Microbial organisms (public health)(plants using 4.3.6 G 4.1.2
lakes or canals or cooling towers that discharge
Into a small river)
N Supplemental Environmental Impact Statement

15 4.1.1 Water Use Conflicts (Plants with Cooling Ponds or Cooling Towers
16 Using Makeup Water from a Small River with a Low Flow)

17 NRC specifies in 10 CFR 51.53(3)(ii)(A) that "if the applicant's plant uses cooling towers or
18 cooling ponds and withdraws makeup water from a river whose annual flow rate is less than 9. x
19 1010 ms/yr (3.15 x 1012 fts/year), an assessment of the impact of the proposed action on the flow
20 of the river and related impacts on instream and riparian ecological communities must be
21 provided." For water use conflicts, the NRC further states in 10 CFR part 51, Subpart A,
22 Appendix B, Table B-1, 'The issue has been a concern at nuclear power plants with cooling
23 ponds and at plants with cooling towers. Impacts on Instream and riparian communities near
24 these plants could be of moderate significance In some situations." This Issue is applicable to
25 Farley because the plant uses cooling towers and the Chattahoochee River Is categorized as a
26 small river with a low flow.

27 The impact of consumptive loss on the downstream riparian communities Is associated with the
28 small difference it causes in the river surface elevation. ADEM uses a 70 10 (a) of 58 m 8/s
29 (2050 cfs) and a Most Probable flow of 224 ms/s (8000 cfs) for NPDES purposes. Assuming a
30 discharge flow of 212,000 Urmin (56,000 gpm) from water use data, the net loss to the
31 Chattahoochee River is 75,700 Umin (20,000 gpm, or 45 cfs), or 0.8 percent of the rivers
32 lowest annual mean flow between 1996 and 2000, 2 percent of the 7010 flow, and 0.6 percent
33 of the Most Probable flow.

(a 7010 Is defined as the lowest stream now for seven consecutive days that would be expected to occur once in
ten years.
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1 Section 2.2.5 describes the habitats along the shoreline of the Chattahoochee river in the
2 vicinity of the Farley site and immediately downstream. The consumptive loss incurred by plant
3 operations has the greatest potential effect on surface elevation during low-flow periods. The
4 duration of low-flow conditions is approximately three months during late summer and early fall
5 (August to October) (USGS 2002). The shoreline exposed during these periods is under water
6 during the other 9 to 10 months of the year. Vegetation Is found at elevations that are not
7 flooded for most of the year by the river. When the river stage is high enough to flood the
8 riparian communities, the impact of consumptive loss from plant operations is negligible.

9 Consumptive loss from plant operations during the low-flow periods could have the greatest
10 impact on in-stream biological communities (e.g., mussels and fish) if it occurred during the
11 spawning season. For example, if a reduction in flow (or river level) were enough to hinder
12 upstream or downstream movement of anadromous fish or the movement of resident fish into
13 shallow sloughs and oxbows to spawn, then there could be a reduction in spawning success.
14 The spawning season for fish generally occurs in late winter through early summer, the period
15 of highest flows in the Chattahoochee river; a few species of fish will spawn during late summer
16 as flows begin to decrease (Mettee et al. 1996). Consumptive loss from plant operations is not
17 expected to have any impact on in-stream communities, because the lowest average daily flow
1 8 for a one-month period occurs in September, and the highest average daily flow for a one-
19 month period occurs in March (SNC 2003a). Most riverine species have evolved under
20 seasonally fluctuating water level conditions and are unaffected by small fluctuations in water
21 level.

22 Severe drought conditions were experienced in the region throughout the last three summers
23 (2001, 2002, and 2003), and even through these conditions, operations at Farley were not
24 curtailed due to any USACE-mandated flow restrictions on the river in the plant vicinity. The
25 known or planned activities on the ACF river system that could potentially produce additional
26 water conflicts during the renewal period (e.g., the possibility of increased upstream
27 withdrawals by the city of Atlanta, GA, or other major water users within the next 10 years) are
28 neither due to nor impacted by the operations of Farley, who has no plans to modify its river
29 water withdrawal rates during the renewal period. No situations were encountered where
30 makeup water withdrawals for losses due to Farley operations affected the flow conditions in
31 the Chattahoochee River so as to impinge upon the USACE's activities to maintain flows and
32 reservoir levels in the ACF system, or that changes in water levels downstream of Farley due to
33 its water consumption could even be measured or distinguished relative to flow and water level
34 changes due to USACE water management operations in the ACF system (Bradley 2004;
35 Jangula 2004; Vaughan 2004).

36 Delivery of large equipment components would be by barge up the Chattahoochee River. As
37 described in Section 2.2.2, flows in the Chattahoochee River are managed by the USACE.
38 Barge navigation is not possible during low flow and drought conditions. To allow barge
39 navigation during these periods, the USACE releases water from upstream reservoirs in
40 two-week *navigation windows." Prior to releases, the USACE coordinates with the U.S. Fish
41 and Wildlife Service (FWS) and appropriate State and local agencies to minimize impacts to
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1 riparian habitats and species, and to upstream users. It is asguhmed that coordination between
2 the licensee, the USACE and responsible agencies would occur prior to releases for plant
3 equipment transport by barge, and that these releases would be managed in a way that
4 minimizes significant habitat loss or fragmentation, or would avoid interrupting the reproductive
5 cycles of aquatic species. Therefore, the impact of water use would be SMALL and no
6 mitigation measures are warranted.

7 4.1.2 MicrobIological Organisms (Public Health)

8 For plants discharging cooling water to cooling ponds, lakes, canals, or small rivers with annual
9 average flow rates less than 8.9 x 10'0 m3/yr (3.15 x 1012 fts/yr), the effects of microbiological

10 organisms on human health are listed as a Category 2 issue and require plant-specific
11 evaluation before license renewal. This issue Is applicable to Farley because the site
12 discharges to the Chattahoochee River which has an average annual flow rate of 9.9 x 109
13 m3/yr (3.5 x 101" ft3l/yr) and is categorized as a small river In the GEIS (NRC 1996).

14 The Category 2 designation is based on the potential for public health impacts associated with
15 the enhancement of thermophilic organisms. Thermophilic organisms of concern Include the
16 pathogens Salmonella and Shigella, the Pseudomonas aenuginosa bacterium, thermophilic
17 Actinomycetes (fungi), the many species of Legionella bacteria, and the pathogenic strains of
18 the free-living amoeba Naegleria. The NRC noted that impacts of nuclear plant cooling towers
19 and thermal discharges are considered to be of SMALL significance if they do not enhance the
20 presence of microorganisms that are detrimental to water quality and public health (NRC 1996).
21 The assessment criteria relate to thermal discharge temperature, thermal characteristics,
22 thermal conditions for the enhancement of these microorganisms, and Impact to public health.
23 Thermophilic bacteria generally occur at temperatures of 250C to 800C (770F to 1761F), with
24 maximum growth at 500C to 60'C (1220F to 140'F) (SNC 2003b).

25 SNC monitors water temperatures monthly as part of the site's water quality monitoring
26 program. Maximum temperatures for monitoring years 1898 through 2000 at the Main
27 Combined Facility Discharge were highest from June through September, ranging from 31.1 *C
28 to 36.00C (88.0F to 96.8°F). The highest temperature recorded was 36.0C (96.80F) In
29 July 2000 (SNC 2003b). Maximum temperatures recorded in the Chattahoochee River thermal
30 discharge are below the optimal temperature range for growth and reproduction of thermophilic
31 microorganisms. These temperatures could support limited survival of thermophilic
32 microorganisms in the summer months, although temperatures are below the range most
33 conducive to the growth of thermophilic microorganisms.

34 Another factor controlling the survival and growth of thermophilic microorganisms in the
35 Chattahoochee River Is the disinfection of Farley sewage treatment plant effluent. This reduces
36 the likelihood that a seed source or inoculant will be introduced into the river from sewage plant
37 discharge. The NPDES permit for Farley plant requires monitoring of fecal coliforms In sewage
38 treatment plant effluent (after discharge from the chlorine contact chamber and prior to mixing
39 with other waste streams). From 1998 to 2000, no fecal coliform limits were exceeded.
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1 There is public access to the Chattahoochee River, including recreational fishing, boating, and
2 swimming. Public use of the river downstream of the plant creates the potential for human
3 exposure to thermophilic organisms. However, given the thermal characteristics of
4 Chattahoochee River in the vicinity of the discharge outfall and the disinfection of sewage
5 effluents, these organisms would not be expected to pose a threat to recreational users of the
6 river or other downstream users.

7 SNC wrote to the Watershed Planning and Monitoring Program in the Environmental Protection
8 Division of the Alabama Department of Environmental Management (ADEM), the Alabama
9 Department of Public Health, and the Water Protection Branch of the Environmental Protection

10 Division of the Georgia Department of Natural Resources requesting information on any studies
11 that might have conducted concerning thermophilic microorganisms in the Chattahoochee River
12 and any concerns the agencies might have relative to these organisms (SNC 2003b). The
13 agencies contacted did not identify any studies or concerns dealing with thermophilic
14 microorganisms in the Chattahoochee River.

15 Based on its review of the above information, the staff concludes that the potential impacts to
16 public health from microbiological organisms resulting from operation of Farley's cooling water
17 and sewage effluent discharge systems to the aquatic environment on or in the vicinity of the
18 site area are SMALL, and additional mitigation is not warranted.

19 4.2 Transmission Lines

20 Alabama Power Company (APO) initially built five transmission lines for the specific purpose of
21 connecting Farley Nuclear Plants Units 1 and 2 to the transmission system. One additional
22 transmission line, Farley-Sinal Cemetery, was recently built by APC to connect Farley to the
23 regional grid. In total, for the specific purpose of connecting Farley to the transmission system,
24 APC has constructed approximately 524 km (326 mi) of rights-of-way (ROWs) that occupy
25 approximately 2403 ha (5938 ac). The transmission lines pass through land that is primarily
26 rolling hills covered in forests or farmland. The areas are mostly remote, with low population
27 densities. The longer lines cross numerous state and U.S. highways, including U.S. 231 and
28 U.S. 431 (SOC 2003a).

29 APC, Georgia Power Company (GPC), and Gulf Power Company conduct surveillance and
30 maintenance activities to ensure that design ground clearances will not change. These
31 procedures include routine aerial inspections of all ROWs on a regular basis, which include
32 checks for encroachments, broken conductors, broken or leaning structures, and signs of trees
33 burning, any of which would be evidence of clearance problems. Ground inspections include
34 examination for clearance at questionable locations, integrity of structures, and surveillance for
35 dead or diseased trees that might fall on the transmission lines. Problems noted during any
36 inspection are brought to the attention of the appropriate organization(s) for corrective action.
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1 APC, GPC, and Gulf Power Company use several methods to control vegetation in the Farley
2 transmission. As a general rule, dry upland areas (particularly those not subject to erosion) are
3 periodically mowed, while steep slopes and margins of wetlands and streams are sprayed with
4 approved (non-restricted) herbicides when necessary. Mowing generally occurs on a three-
5 year cycle in Alabama, a five-year cycle in Georgia, and a four to six-year cycle In Florida,
6 during the growing season (May to October, with the majority occurring in May and June).
7 Herbicides are applied by backpack sprayer to ensure that chemicals are used sparingly and
8 applied directly to the brushy or woody vegetation. Herbicide application occurs on a two-year
9 cycle in Alabama, and may occur any time during the five-year mowing cycle in Georgia,

10 generally once or twice during the five-year mowing cycle. Some ecologically sensitive areas
11 are hand-cleared. This Integrated approach to vegetation management Is Intended to minimize
12 soil loss and protect wetlands and streams from sedimentation. Some portions of the
13 transmission are cultivated by local farmers and, therefore, require no additional vegetation
14 maintenance. Private interests that have agreed to handle vegetation maintenance are also
15 maintaining other portions of the transmission for wildlife enhancement. APC participates with
16 the U.S. Department of Agriculture Natural Resources Conservation Service and local soil and
17 water conservation districts in a pilot project to enhance wildlife habitats along transmission
18 (SNC 2003a). During 2000, 24 applicants (representing 341 ha [212 ac] of Farley transmission
19 line) participated In this program to enhance wildlife habitats (SNC 2003a). GPC participates in
20 a wildlife management program with Georgia Department of Natural Resources on Farley
21 transmission line ROWs. The Wildlife Incentives for Non-Game and Game Species (WINGS)
22 program is designed to help land users convert GPC transmission line ROWs Into productive
23 habitat for wildlife. WINGS offers grant money and land management expertise to landowners,
24 hunting clubs, and conservation organizations who commit to participating In the program for
25 three years. GPC Is one of two utilities funding the WINGS program in Georgia.

26 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
27 transmission lines from Farley are listed in Table 4-3. The applicant stated In its ER (SNC
28 2003a) that it Is not aware of any new and significant information associated with the renewal of
29 the Fariey operating license. The staff has not Identified any significant new information during
30 Its independent review of the applicant's ER (SNC 2003a), the staff's site visit, the scoping
31 process, or staff evaluation of other available information. Therefore, the staff concludes that
32 there are no impacts related to these Issues beyond those discussed In the GEIS. For all of
33 those issues, the staff concluded In the GEIS that the impacts are SMALL, and additional plant-
34 specific mitigation is not likely to be sufficiently beneficial to be warranted. A brief description of
35 the staff's review and GEIS conclusions, as codified in Table B-1, for each of these Issues
36 follows.
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Table 4-3. Category 1 Issues Applicable to the Farley Transmission Lines
During the Renewal Term

3

4

5

6

7
8

9

10
11

12
13

14
15

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

TERRESTRiAL RESOURCES

Power line rights-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 rights-of-way 4.5.7

AIR aUALUTY
Air quality effects of transmission lines 4.5.2

LAND USE

Onsite land use 4.5.3

Power line rights-of-way 4.5.3

16
17

18
19

20
21
22
23
24

25
26

27

28
29
30
31
32

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

Based on

The impacts of 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
applicant's ER (SNC 2003a), the staff's site visit, the scoping process, consultation with the
FWS, ADEM, or staff evaluation of other information. Therefore, the staff concludes that there
are no impacts of power line maintenance during the renewal term beyond those discussed in
the GEIS.

* Bird collisions with power 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 its independent review of the
applicant's ER (SNC 2003a), the staff's site visit, the scoping process, consultation with the
FWS, ADEM, or staff evaluation of other information. Therefore, the staff concludes that there
are no impacts of bird collisions with power lines during the renewal term beyond those
discussed in the GEIS.
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1 * Imnacts of electromagnetic fields on flora and fauna (plants. agricultural crops. honeybees,
2 wildlife, livestock). Based on information In the GEIS, the Commission found that

3 No significant Impacts of electromagnetic fields on terrestrial flora and fauna have been
4 identified. Such effects are not expected to be a problem during the license renewal
5 term.

6 The staff has not identified any significant new Information during its independent review of the
7 applicant's ER (SNC 2003a), the staff's site visit, the scoping process, or staff evaluation of
8 other information. Therefore, the staff concludes that there are no Impacts of electromagnetic
9 fields on flora and fauna during the renewal term beyond those discussed in the GEIS.

10 * Flood plains and wetlands on Dower line rights-of-way. Based on information In the GEIS,
11 the Commission found that

12 Periodic vegetation control Is necessary in forested wetlands underneath power lines
13 and can be achieved with minimal damage to the wetland. No significant impact is
14 expected at any nuclear power plant during the license renewal term.

15 The staff has not Identified any significant new information during Its Independent review of the
16 applicant's ER (SNC 2003a), the staff's site visit, the scoping process, consultation with the
17 FWS, ADEM, or staff evaluation of other Information. Therefore, the staff concludes that there
18 are no impacts of power line on flood plains and wetlands during the renewal term beyond
19 those discussed in the GEIS.

20 * Air guality effects of transmission lines. Based on information in the GEIS, the Commission
21 found that

22 Production of ozone and oxides of nitrogen is insignificant and does not contribute
23 measurably to ambient levels of these gases.

24 The staff has not Identified any significant new Information during its Independent review of the
25 applicant's ER (SNC 2003a), the staff's site visit, the scoping process, or staff evaluation of
26 other information. Therefore, the staff concludes that there are no air quality Impacts of
27 transmission lines during the renewal term beyond those discussed in the GEIS.

28 * Onsite land use. Based on the information in the GEIS, the Commission found that

29 Onsite land use changes required during ... the renewal period would be a small fraction
30 of any nuclear power plant site and would involve land that is controlled by the applicant.

31 The staff has not identified any significant new Information during its independent review of the
32 applicant's ER (SNC 2003a), the staff's site visit, the scoping process, or staff evaluation of
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1 other information. Therefore, the staff concludes that there are no onsite land use impacts
2 during the renewal term beyond those discussed in the GEIS.

3 * Power line rights-of-way (land use). Based on information in the GEIS, the Commission
4 found that

5 Ongoing use of power line right of ways would continue with no change in restrictions.
6 The effects of these restrictions are of small significance.

7 The staff has not Identified any significant new information during its independent review of the
8 applicant's ER (SNC 2003a), the staff's site visit, the scoping process, or staff evaluation of
9 other information. Therefore, the staff concludes that there are no impacts of power line on

10 land use during the renewal term beyond those discussed in the GEIS.

11 There is one Category 2 issue related to transmission lines, and another issue related to
12 transmission lines is being treated as a Category 2 issue. These Issues are listed in Table 4-4
13 and are discussed in Sections 4.2.1 and 4.2.2.

14 Table 4-4. Category 2 and Uncategorized Issues Applicable to the Farley
15 Transmission Lines During the Renewal Term

16
17

18
19
20
21

10CFR
ISSUE-10 CFR Part 51, Subpart A, Appendix B, GEIS 5153(c)(3X1) SEIS
Table B-1 SectIon Subparagraph Section

HUMAN HEALTH

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

Electromagnetic fields, chronic effects 4.5.4.2 N/A 4.2.2

22 4.2.1 Electromagnetic Fields-Acute Effects

23 In the GEIS (NRC 1996), the staff found that without a review of the conformance of each
24 nuclear plant transmission line with National Electrical Safety Code (NESC) criteria (IEEE
25 1997), it was not possible to determine the significance of the electric shock potential.
26 Evaluation of individual plant transmission lines is necessary because the issue of electric
27 shock safety was not addressed in the licensing process for some plants. For other plants, land
28 use in the vicinity of transmission lines may have changed, or power distribution companies
29 may have chosen to upgrade line voltage. To comply with 10 CFR 51 .53(c)(3)(ii)(H), the
30 applicant must provide an assessment of the potential shock hazard if the transmission lines
31 that were constructed for the specific purpose of connecting the plant to the transmission
32 system do not meet the recommendations of the NESC for preventing electric shock from
33 induced currents.
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1 APC originally built five transmission lines specifically to connect Farley plant to the
2 transmission system (SNC 2003a). Construction of a sixth transmission line has recently been
3 completed. A total of six transmission lines currently connect Farley plant to the transmission
4 system. The six lines total approximately 524 km (326 mi) in length and occupy approximately
5 2403 ha (5938 ac) of corridor. All Farley plant transmission lines have been designed and
6 constructed in accordance with the NESC and Industry guidance that was current when the
7 lines were built (SNC 2003a). Only the most recently constructed sixth line was designed and
8 built specifically to meet the most current NESC criteria.

9 SNC performed an analysis to demonstrate that the original five transmission lines at Farley
10 plant are in compliance with the NESC 5-mA, electric-field-Induced current limit (SNC 2003a).
11 A computer-model-based analysis was conducted that evaluated the conformance of the
12 transmission lines at Farley plant with the NESC requirement that transmission lines be
13 designed to limit the induced current due to electrostatic effects to 5 mA If the largest
14 anticipated vehicle parked under the lines were short-circuited to ground. SNC calculated
15 electric field strength and induced current using a computer code called AC/DCLINE, produced
16 by the Electric Power Research Institute (EPRI 1991). The results of this computer program
17 have been field-verified through actual electric field measurements by several utilities. The
18 input parameters Included the limiting case configuration for each line, that line sag be
19 determined at 48.90C (1200F) conductor temperature, and the maximum vehicle size expected
20 under the lines. For cases where paved roads exist, the vehicle was assumed to be a tractor-
21 trailer. For cases without paved roads, a combine (agricultural tractor) was used in the model.

22 The initial analysis (SNC 2003a) determined that all but one of the transmission lines are in
23 conformance with the 5-mA NESC limit. One line (Farley-Snowdon) indicated a 5.1 mA induced
24 current. An additional analysis (SNC 2004) using site-specific information resulted in a reduced
25 current value of 3.7 mA. Therefore, the Farley plant transmission line designs conform to the
26 NESC provisions for preventing electric shock from induced current.

27 The staff has reviewed the available Information, including that provided by the applicant, the
28 staff's site visit, the scoping process, and other public sources. Using this information, the staff
29 evaluated the potential for Impacts from electric shock resulting from the operation of Farley
30 plant and Its associated transmission lines. The staff considered the cumulative impacts of
31 past, current, and foreseeable future actions at the site regardless of what agency (Federal or
32 non-Federal) or person undertakes such other actions. It Is the staff's preliminary conclusion
33 that the potential for impacts from electric shock during the renewal term is SMALL.

34 During the course of the SEIS preparation, the staff considered mitigation measures for the
35 continued operation of Farley. When continued operation for an additional 20 years is
36 considered as a whole, all of the specific effects on the environment (whether or not
37 significant") were considered. Based on the assessment to date, the staff expects that the
38 measures In place at Farley plant (e.g., transmission lines are In compliance with the NESC)
39 provide mitigation for all impacts related to acute effects of electromagnetic fields, and no new
40 mitigation measures are warranted.
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1 4.2.2 Electromagnetic Fields-Chronic Effects

2 In the GEIS, the chronic effects of 60-Hz electromagnetic fields from power lines were not
3 designated as either Category 1 or Category 2, and will not be until a scientific consensus is
4 reached on the health implications of these fields.

5 The potential for chronic effects from these fields continues to be studied and is not known at
6 this time. The National Institute of Environmental Health Sciences (NIEHS) directs related
7 research through the U.S. Department of Energy. A recent report (NIEHS 1999) contains the
8 following conclusion:

9 The NIEHS concludes that ELF-EMF (extremely low frequency-electromagnetic field)
10 exposure cannot be recognized as entirely safe because of weak scientific evidence that
11 exposure may pose a leukemia hazard. In our opinion, this finding is insufficient to
12 warrant aggressive regulatory concern. However, because virtually everyone in the
13 United States uses electricity and therefore is routinely exposed to ELF-EMF, passive
14 regulatory action is warranted such as a continued emphasis on educating both the
15 public and the regulated community on means aimed at reducing exposures. The
16 NIEHS does not believe that other cancers or non-cancer health outcomes provide
17 sufficient evidence of a risk to currently warrant concern.

18 This statement is not sufficient to cause the staff to change its position with respect to the
19 chronic effects of electromagnetic fields. The staff considers the GEIS finding of "not
20 applicable" still appropriate and will continue to follow developments on this issue.

21 4.3 Radiological Impacts of Normal Operations

22 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-I1 that are applicable to
23 Farley in regard to radiological impacts are listed in Table 4-5. SNC stated in its ER (SNC
24 2003a) that it is not aware of any new and significant information associated with the renewal of
25 the Farley OLs. The staff has not identified any significant new information during its
26 independent review of the SNC ER, the staff's site visit, the scoping process, or its evaluation of
27 other available information. Therefore, the staff concludes that there are no Impacts related to
28 these issues beyond those discussed in the GEIS. For these issues, the staff concluded in the
29 GEIS that the impacts are SMALL, and additional plant-specific mitigation measures are not
30 likely to be sufficiently beneficial to be warranted.
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1 Table 4-5. Category I Issues Applicable to Radiological Impacts of Normal
2 Operations During the Renewal Term

3 ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Sections
4 HUMAN HEALTH
5
6
7

Radiation exposures to public (license renewal term) 4.6.2
Occupational radiation exposures (license renewal termn) 4.6.3

8 A brief description of the staff's review and the GEIS conclusions, as codified in Table B-1, for
9 each of these issues follows:

10 * Radiation exposures to public (license renewal term). Based on information in the GEIS,
11 the Commission found that

12 Radiation doses to the public will continue at current levels associated with normal
13 operations.

14 The staff has not identified any new and significant information. Therefore, the staff concludes
15 that there are no Impacts of radiation exposures to the public during the renewal term beyond
16 those discussed in the GEIS.

17 * Occupational radiation exposures (license renewal term). Based on information in the
18 GEIS, the Commission found that

19 Projected maximum occupational doses during the license renewal term are within the
20 range of doses experienced during normal operations and normal maintenance outages,
21 and would be well below regulatory limits.

22 The staff has not identified any significant new information during Its independent review of the
23 SNC ER, the staffs site visit, the scoping process, or staff evaluation of other available
24 information. Therefore, the staff concludes that there are no impacts of occupational radiation
25 exposures during the renewal term beyond those discussed In the GEIS.

26 There are no Category 2 Issues related to radiological Impacts of routine operations.

27 4.4 Socioeconomic Impacts of Plant Operations During the
28 License Renewal Period

29 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
30 socioeconomic impacts during the renewal term are listed In Table 4-6. SNC stated in its ER
31 (SNC 2003a) that it is not aware of any new and significant information associated with the
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1 renewal of Farley. The staff has not identified any new and significant information during its
2 independent review of the SNC ER, the staffs site visit, the scoping process, or its evaluation
3 of other information. Therefore, the staff concludes that there are no impacts related to these
4 issues beyond those discussed in the GEIS (NRC 1996). For all of those issues, the GEIS
5 concluded that the impacts are SMALL, and plant-specific mitigation measures are not likely to
6 be sufficiently beneficial to be warranted.

7 Table 4-6. Category 1 Issues Applicable to Socioeconomics During the
8 Renewal Term

9

10

11
12
13
14

15
16

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

SOCIOECONOMICS

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

Public services: education (license renewal term) 4.7.3.1

Aesthetic impacts (license renewal term) 4.7.6
Aesthetic impacts of transmission lines (license renewal term) 4.5.8

17 A brief description of the staff's review and the GEIS conclusions, as codified in Table B-i1, for
18 each of these issues follows:

19 * Public services: 2ublic safety, social services, and tourism and recreation. Based on
20 information in the GEIS, the Commission found that

21 Impacts to public safety, social services, and tourism and recreation are expected to be
22 of small significance at all sites.

23 The staff has not identified any significant new information during its independent review of the
24 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
25 information. Therefore, the staff concludes that there are no impacts on public safety, social
26 services, and tourism and recreation during the renewal term beyond those discussed in the
27 GEIS.

28 * Public services: education (license renewal term). Based on information in the GEIS, the
29 Commission found that

30 Only impacts of small significance are expected.

31 The staff has not identified any significant new information during its independent review of the
32 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
33 information. Therefore, the staff concludes that there are no impacts on education during the
34 renewal term beyond those discussed in the GEIS.
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1 * Aesthetic imDacts (license renewal term). Based on Information In the GEIS, the
2 Commission found that

3 No significant impacts are expected during the license renewal term.

4 The staff has not identified any significant new information during its independent review of the
5 SNC ER, the staff's site visit, the scoping process, or its evaluation of other available
6 information. Therefore, the staff concludes that there are no aesthetic impacts during the
7 renewal term beyond those discussed in the GEIS.

8 * Aesthetic imracts of transmission lines (license renewal term). Based on information In the
9 GEIS, the Commission found that

10 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 the
12 SNC ER, the staff's site visit, the scoping process, or Its evaluation of other available
13 Information. Therefore, the staff concludes that there are no aesthetic impacts during the
14 renewal term beyond those discussed in the GEIS.

15 Table 4-7 lists the Category 2 socioeconomic issues, which require plant-specific analysis, and
16 environmental justice, which was not addressed in the GEIS.

17 Table 4-7. Environmental Justice and GEIS Category 2 Issues Applicable to
18 Socioeconomics During the Renewal Term

19
20
21
22
23
24
25

26

27

10 CFR
ISSUE-10 CFR Part 51, Subpart A, 51.53(c)(3)(11)
Appendix B, Table B-1 GEIS Section Subparagraph SEIS Section

SOCIOECONOMICS

Housing Impacts - 4.7.1 1 4A.1

Public services: public utilities 4.7.3.5 1 4.4.2

Offsite land use (license renewal term) 4.7.4 1 4A.3

Public services: public transportation 4.7.3.2 J 4A.4

Historic and archeological resources 4.7.7 K 4A.5

Environmental justice. not addressed(") not addressed() 4A.6

to 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. Therefore, environmental justice is to be addressed In the licensee's
environmental report and the stafs environmental impact statement.

28
29
30
31
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1 4.4.1 Housing Impacts During Operations

2 In determining housing impacts, the applicant chose to follow Appendix C of the GEIS
3 (NRC 1996), which presents a population characterization method that is based on two factors,
4 sparseness and Oproximity' (GEIS Section C.1.4 [NRC 1996]). Sparseness measures
5 population density within 32 km (20 ml) of the site, and proximity measures population density
6 and city size within 80 km (50 mi). Each factor has categories of density and size (GEIS
7 Table C.1), and a matrix is used to rank the population category as low, medium, or high (GEIS
8 Figure C.1).

9 According to the U.S. Census Bureau (USCB) 2000 information, the population living within 32
10 km (20 mi) of the Farley site was estimated to be approximately 93,120 (SNC 2003a). This
11 translates to about 28 persons/km2 (72 persons/mi2) living on the land area present within a 32-
12 km (20-mi) radius of the Farley site.

13 This concentration falls into GEIS sparseness Category 3.0() The city of Dothan has a
14 population of 57,737 persons (USCB 2000c). As estimated from 2000 USCB information,
15 approximately 393,639 people live within 80 km (50 mi) of Farley. This equates to a population
16 density of 19 persons/km2 (50 personstmi2) within 80 km (50 mi). According to the GEIS
17 proximity measures (NRC 1996), Farley is therefore classified as Category 2.° Applying the
18 GEIS sparseness and proximity matrix (sparseness Category 3 and proximity Category 2) leads
19 to the conclusion that Farley is located in a medium population area.

20 SMALL impacts result when no discemible change in housing availability occurs, changes in
21 rental rates and housing values are similar to those occurring statewide, and no housing
22 construction or conversion is required to meet new demand (NRC 1996). The GEIS assumes
23 that no more than a total additional staff of 60 permanent workers might be needed during the
24 license renewal period to perform routine maintenance and other activities. Although SNC
25 expects to perform these routine activities during scheduled outages, they assumed they would
26 not add employees to their permanent staff during license renewal (SNC 2003a). The number
27 of vacant housing units in Houston County is approximately 9.4 percent or 3,737 housing units
28 (USCB 2000a). Therefore, the addition of 60 workers during license renewal could be
29 comfortably absorbed without significant impact to the housing market. With the increase in
30 retail business in the Dothan metropolitan area, there has been a corresponding increase in
31 hotels and motels.(c) SNC stated that temporary workers are likely to use these establishments.

(a Category 3 is defined as having 23 to 46 persons/km2 (60 to 120/persons/mi2), or having fewer than 23
persons/km2 (60 persons/rnh) with at least one community with 25,000 or more persons within 32 km
(20 mi).

M Category 2 is defined as having no city with 100,000 or more persons, and having between 19 and 73
persons/km2 (50 and 190 persons/mi2) within 80 km (50 mi).

(C Personal communication, Dothan Chamber of Commerce, January 8,2004.
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1 However, to provide a bounding analysis, SNC submitted additional information on
2 November 3, 2003, that analyzed the impact of an additional 60 employees and the estimated
3 114 indirect jobs generated by those additional employees (Beasley 2003). This additional
4 analysis did not change the staff's concerns related to impacts.

5 Farley is not projecting new employment due to license renewal activities. As a result, SNC
6 concludes that the impacts would be SMALL and mitigation measures would not be necessary
7 (SNC 2003a).

8 The staff reviewed the available information relative to housing impacts and SNC's conclusions.
9 Based on this review, the staff concludes that the impact on housing during the license renewal

10 period would be SMALL, and additional mitigation measures are not warranted.

11 4.4.2 Public Services: Public Utility Impacts During Operations

12 Impacts on public utility services are considered SMALL If there is little or no change in the
13 ability of the system to respond to the level of demand, and thus there is no need to add capital
14 facilities. Impacts are considered MODERATE if overtaxing of service capabilities occurs
15 during periods of peak demand. Impacts are considered LARGE if existing levels of service
16 (e.g., water or sewer services) are substantially degraded and additional capacity Is needed to
17 meet ongoing demands for services. The GEIS indicates that, In the absence of new and
18 significant Information to the contrary, the only Impacts on public utilities that could be
19 significant are impacts on public water supplies (NRC 1996).

20 Analysis of Impacts on the public water supply system considered both plant demand and
21 plant-related population growth. Section 2.2.2 describes the Farley permitted withdrawal rate
22 and actual use of water. There are no plans for refurbishment at Farley, so plant demand
23 would not change (SNC 2003a). 1

24 Farley assumed no new employment due to license renewal activity. However, to provide a
25 bounding analysis, SNC submitted additional information on November 3, 2003, that analyzed
26 the impact of an additional 60 employees (Beasley 2003). This additional analysis did not
27 change the staff's concerns related to impacts. Therefore, no increase in water use due to
28 license renewal activity is expected. The staff finds that the impact of increased water use on
29 area water systems Is SMALL, and that no further mitigation measures are warranted.
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1 4.4.3 Offsite Land Use During Operations

2 Offsite land use during the license renewal term is a Category 2 issue (10 CFR 51, Subpart A,
3 Appendix B, Table B-1). Table B-1 of 10 CFR 51 Subpart A, Appendix B notes that significant
4 changes in land use may be associated with population and tax revenue changes resulting from
5 license renewal.

6 Section 4.7.4 of the GEIS defines the magnitude of land use changes as a result of plant
7 operation during the license renewal term as follows:

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

9 MODERATE-Considerable new development and some changes to the land use
1 0 pattern.

11 LARGE-Large-scale new development and major changes in the land use pattern.

12 Tax revenue can affect land use because it enables local jurisdictions to be able to provide the
13 public services (e.g., transportation and utilities) necessary to support development. Section
14 4.7.4.1 of the GEIS states that the assessment of tax-driven land use impacts during the
15 license renewal term should consider (1) the size of the plant's payments relative to the
16 community's total revenues, (2) the nature of the community's existing land use pattem, and (3)
17 the extent to which the community already has public services in place to support and guide
18 development. If the plant's tax payments are projected to be small relative to the community's
19 total revenue, tax-driven land use changes during the plant's license renewal term would be
20 SMALL, especially where the community has pre-established patterns of development and has
21 provided adequate public services to support and guide development. Section 4.7.2.1 of the
22 GEIS states that if tax payments by the plant owner are less than 10 percent of the taxing
23 jurisdictions revenue, the significance level would be SMALL. If the plant's tax payments are
24 projected to be medium to large relative to the community's total revenue, new tax-driven land
25 use changes would be MODERATE. If the plant's tax payments are projected to be a dominant
26 source of the community's total revenue, new tax-driven land use changes would be LARGE.
27 This would be especially true where the community has no pre-established pattern of
28 development or has not provided adequate public services to support and guide development
29 (NRC 1996).

30 Table 2-10 compares total tax payments made by Farley to Houston County and the county's
31 annual property tax revenues (SNC 2003a). For the five-year period from 1995 through 1999,
32 Farley's tax payments to Houston County represented 32 to 38 percent of the county's total
33 annual property tax revenues. Using the NRC's criteria, Farley's tax payments therefore have a
34 LARGE and beneficial impact on Houston County. For the reasons presented below, however,
35 SNC does not anticipate large land use changes as a result of these tax revenues.
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1 SNC does not anticipate major refurbishment or construction during the license renewal period
2 and, therefore, does not anticipate any Increase in the assessed value of Farley due to
3 refurbishment-related improvements, nor any related tax-increase-driven changes to offsite land
4 use and development patterns (SNC 2003a). Farley will continue to be a significant source of
5 tax revenue for Houston County. However, despite having this income source since plant
6 construction In the early 1970s, Houston County has not experienced large land use changes.
7 The Farley environs have remained largely rural, and county population growth rates after
8 Farley's construction have been minimal. The county planners are not projecting large land use
9 changes (SNC 2003a). SNC believes continued operation of Farley would be important to

10 maintaining the current level of development and public services, and does not anticipate plant-
11 induced changes to local land use and development patterns as a result of license renewal.

12 If the operating licenses for Farley were not renewed and the station was decommissioned, the
13 impacts to the tax base of the surrounding communities and their economic structures could be
14 significant, as discussed In Section 8.4.7 of the GEIS (NRC 1996). However, based on the
15 information presented above, the staff concludes that tax related land use impacts related to
16 renewing the operating license for Farley are likely to be SMALL.

17 Because SNC does not anticipate refurbishment activities, the population growth related to the
18 license renewal of Farley is expected to be relatively small, and there would be no new tax
19 impacts on local county land use, the staff concludes that the renewal of Farley's licenses
20 would have a SMALL overall impact on the local counties and the surrounding region, and
21 would not warrant mitigation.

22 4.4.4 Public Services: Transportation Impacts During Operations

23 On October 4, 1999, 10 CFR 51.53(c)(3)(ii)(J) and 10 CFR Part 51, Subpart A, Appendix B,
24 Table B-1 were revised to clearly state that "Public Services: Transportation Impacts During
25 Operations is a Category 2 issue. The Issue is treated as such In this draft SEIS.

26 Expected population growth in the area around Farley Is not due to changes in employment at
27 Farley, but due to the successful recruitment of retail, manufacturing and medical related
28 employment increases (Dothan Chamber of Commerce 2004). Current employment associated
29 with Farley is approximately 900 permanent employees, and 375 contract and matrixed
30 employees (Beasley 2003). Farley refuels on an 1 8-month cycle. During refueling outages,
31 site employment increases by as many as 800 temporary workers for 30 to 40 days. During
32 surveillance, monitoring, Inspections, testing, trending, and recordkeeping (SMITTR), Farley
33 believes that these tasks can be performed within this schedule and employment level.
34 Therefore, Farley has no plans to add outage employees for license renewal term outages.
35 However, to provide a bounding analysis, SNC submitted additional information on
36 November 3, 2003, that analyzed the impact of an additional 60 employees (Beasley 2003).
37 This additional analysis did not change the staff's concerns related to impacts.
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1 The staff reviewed Farley's assumptions and resulting conclusions. The staff concludes that
2 any impact of Farley employees on transportation service degradation is likely to be SMALL and
3 no further mitigation measures are warranted.

4 4.4.5 Historic and Archaeological Resources

5 The National Historic Preservation Act (NHPA) requires Federal agencies to take into account
6 the effects of their undertakings on historic properties. The historic preservation review process
7 mandated by Section 106 of the NHPA Is outlined in regulations issued by the Advisory Council
8 on Historic Preservation (ACHP) at 36 CFR 800. Renewal of an OL is an undertaking that
9 could potentially affect historic properties. Therefore, according to the NHPA, the NRC is to

10 make a reasonable effort to identify historic properties in the areas of potential effects. If no
11 historic properties are present or affected, the NRC is required to notify the State Historic
12 Preservation Officer (SHPO) before proceeding. If it is determined that historic properties are
13 present, the NRC is required to assess and resolve possible adverse effects of the undertaking.

14 SNC initiated communication with the Alabama, Georgia, and Florida SHPOs on May 7, 2002
15 (Pierce 2002a,b,c). The letters express SNC's desire to assess the effects of license renewal
16 on historic properties, as required by the NRC of applicants for operating license renewal
17 (Pierce 2002a,b,c). The letters specifically Include the purview of the proposed undertaking for
18 the Farley site itself and the five related transmission lines built to connect Farley to the regional
19 transmission system. SNC also included a sixth line which was under construction (within an
20 existing transmission corridor), the Farley to Sinai Cemetary transmission line, that runs south
21 to the Florida panhandle. SNC notes in its letters that it does not expect the operation of
22 Farley, Including the maintenance of the identified transmission lines, through the license
23 renewal term to adversely affect cultural or historical resources in the area. SNC further states
24 that "No expansion of existing facilities is planned, and no major structural modifications have
25 been identified for the purpose of supporting license renewal. No land-disturbing activities are
26 anticipated beyond those required for routine maintenance and repair." Finally, a request is
27 made in the letters for State concurrence with a determination that the operation of Farley
28 during the period of license renewal would have " ... no effect on any historic or archaeological
29 properties in Alabama."

30 In response to SNC dated June 11, 2002, the Alabama SHPO stated that the extension of the
31 operating license would not have an effect on historic properties; thus no further compliance
32 with Section 106 was required (Brown 2002). Similar letters were exchanged with the Georgia
33 SHPO (Bellew 2002) and with the Florida SHPO (Matthews 2002). However, the response
34 from all three SHPOs stressed the need to restrict activities to existing developed areas, and
35 indicated that any new use of previously undeveloped areas within Farley would require
36 evaluation and new consultation. On November 26, 2003, the NRC forwarded letters to the
37 Alabama and Georgia SHPOs (Kuo 2003a,b) notifying them of the proposed undertaking, and
38 the NRC's intent to prepare an environmental impact statement in accordance with
39 36 CFR 800.8. Additionally, the NRC corresponded with the ACHP on December 18, 2003
40 (Kuo 2003c).
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1 It Is unlikely that significant historic resources are present In the previously developed portions
2 of Farley. However, provisions for dealing with the inadvertent discovery of significant
3 subsurface archaeological deposits and human remains are part of the administrative control
4 procedures in place at Farley in the unlikely event such deposits and remains are encountered
5 during routine operations and maintenance. Major refurbishment of Farley is not required
6 during the license renewal period, and it is anticipated that there will be no need to use the
7 currently undeveloped portions of Farley for operations during the renewal period. Farley
8 management Is aware of the known cultural resources at Farley, and is committed to taking
9 them into account during the license renewal period. Continued operation of Farley would have

10 a beneficial effect on these or any potential unknown or undiscovered historic or archaeological
11 resources in undisturbed areas for the duration of the license renewal period by protecting the
12 natural landscape and vegetation and by the restricted access to the plant.

13 Based on the staff's cultural resources analysis, the finding that SNC did not identify any major
14 refurbishment activities related to the renewal of the Farley OLs, and that operation wili
15 continue within the bounds of plant operations as evaluated in the final environmental statement
16 (FES) (AEC 1974), It is the staff's conclusion that the potential Impacts on historic and
17 archaeological resources are expected to be SMALL, and mitigation Is not warranted.

18 4.4.6 Environmental Justice

19 Environmental justice refers to a Federal policy that Federal agencies identify and address, as
20 appropriate, disproportionately high and adverse human health or environmental effects of its
21 actions on minority or low-income populations. The memorandum accompanying Executive
22 Order 12898 (59 FR 7629) directs Federal executive agencies to consider environmental justice
23 under the National Environmental Policy Act of 1969 (NEPA). The Council on Environmental
24 Quality (CEQ) has provided guidance for addressing environmental justice. Although the
25 Executive Order is not mandatory for Independent agencies, the NRC has voluntarily committed
26 to undertake environmental justice reviews. Specific guidance is provided in NRC Office of
27 Nuclear Reactor Regulation Office Instruction LIC-203, Revision 1, Procedural Guidance for
28 Preparing Environmental Assessments and Considering Environmental Issues (NRC 2004a).

29 The scope of the review as defined in NRC guidance (NRC 2004a) includes Identification of
30 impacts on minority and low-income populations, the location and significance of any
31 environmental impacts during operations on populations that are particularly sensitive, and any
32 additional information pertaining to mitigation. It also includes an evaluation of whether these
33 impacts are likely to be disproportionately high and adverse.

(a) The NRC guidance for performing environmental justice reviews defines "minority" as American Indian
or Alaskan native, Asian or Pacific Islander, Black not of Hispanic Origin or Hispanic (NRC 2004a).
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I The staff looks for minority and low-income populations within the 80-km (50-mi) radius of the
2 site. For the staff's review, a minority population exists in a census block group(a) if the
3 percentage of each minority and aggregated minority category within the census block group
4 exceeds the corresponding percentage of minorities in the state of which it is a part by 20
5 percent, or the corresponding percentage of minorities within the census block group is at least
6 50 percent. A low-income population exists if the percentage of low-income population within a
7 census block groups exceeds the corresponding percentage of low-income population in the
8 state of which it is a part by 20 percent, or if the corresponding percentage of low-income
9 population within a census block group is at least 50 percent.

10 For the SNC review, the staff examined the geographic distribution of minority and low-income
11 populations within 80 km (50 ml) of the site, employing the 2000 census (USCB 2000a) for low-
12 income populations and minority populations. The analysis was supplemented by staff's field
13 inquiries to the planning department and social service agencies in Houston County.
14 Supplemental information was requested and received from SNO. The supplemental
15 information included SNC's analysis of unique or significant impacts on minority or low-income
16 populations (SNC 2004).

17 SNC conducted its analysis for minority and low-income populations using the convention of
18 including a census tract or block group if any part of its area lay within 80 km (50 mi) of Farley.
19 SNC used USCB 2000 census data to determine the minority and low-income characteristics on
20 a block-group level. Using this convention, the 80-km (50-mi) radius included 371 census
21 blocks and 131 census tracts (USCB 2000b). SNC included In the analysis all census blocks or
22 tracts, if any part of a census block or tract fell within 80 km (50 mi) of Farley. Because the
23 tracts making up the significant area are located in Alabama, Florida, and Georgia, SNC
24 defined the geographic area to be Alabama, Florida, and Georgia. Each census tract or block
25 was evaluated against the appropriate state to determine the presence of minority or low-
26 income populations. The NRC staff has since determined by independent analysis that 362
27 census block groups exist within the 80-km (50-mi) radius, rather than 371 as reported by the
28 USCB. However, this change did not affect the impacts. The criterion of "more than 20
29 percentage points' was used to determine whether a census tract or block group should be
30 counted as containing a minority or low-income population. Figures 4-1 and 4-2 show the
31 distribution of census blocks for the minority and low-income populations, respectively (shaded
32 areas).

" 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.

August 2004 4-30 Draft NUREG-1437, Supplement 18



Environmental Impacts of Operation

1 Based on the NRC criterion, the staff determined that Black minority populations exist in 99
2 block groups. American Indian, Alaskan Native, Asian, Hispanic and all other single minorities,
3 as well as multi-racial minorities and aggregates of minority races exist in 0 block groups.
4 Figure 4-1 shows the location of census block groups with minority populations. By the NRC
5 criteria, 33 census blocks contained areas of low-income populations, as shown in Figure 4-2.

6 With the locations of minority and low-income populations identified, the staff evaluated whether
7 any of the environmental Impacts of the proposed action could affect these populations in a
8 disproportionately high and adverse manner. Based on staff guidance (NRC 2004a), air, land,
9 and water resources within 80 km (50 mi) of the Fartey site were examined. Within that area, a

10 few potential environmental impacts could affect human populations; all of these were
11 considered SMALL for the general population.

12 The pathways through which the environmental impacts associated with Farley license renewal
13 can affect human populations are discussed in each associated section. The staff evaluated
14 whether minority and low-income populations could be disproportionately affected by these
15 Impacts. The staff found no unusual resource dependencies or practices, such as subsistence
16 agriculture, hunting, or fishing through which the populations could be disproportionately
17 affected. In addition, the staff did not identify any location-dependent disproportionate impacts
18 affecting these minority and low-income populations. The staff concludes that offsite impacts
19 from Farley to minority and low-income populations would be SMALL, and no special mitigation
20 actions are warranted.

21
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1
2
3

Figure 4-1. Geographic Distribution of Minority Populations (Shown in Shaded
Areas) Within 80 km (50 mi) of Farley Units 1 and 2 Based on
Census Block Group Data(")

'4 Note: Some of the census block groups extend into open water.
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1
2
3
4

Figure 4-2. Geographic Distribution of Low-Income Populations (Shown in
Shaded Areas) Within 80 km (50 mi) of Farley Units 1 and 2 Based
on Census Block Group Data(")

ES) Note: Some of the census block groups extend Into open water.
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1 4.5 Groundwater Use and Quality

2 No Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-I are potentially
3 applicable to Farley Plant groundwater use and quality during the renewal term. SNC
4 submitted, separately from its ER (SNC 2003a), its assessment of issues that may constitute
5 new and significant information associated with the renewal of the Farley plant operating
6 license (SNC 2003b).

7 The staff has not identified any significant new information during its independent review of the
8 SNC ER (SNC 2003a) the staff's site visit, the scoping process, or staff evaluation of other
9 available information. Therefore, the staff concludes that there are no impacts related to these

10 issues that are beyond those discussed in the GEIS. For these issues, the staff concluded in
11 the GEIS that the impacts are SMALL, and additional plant-specific mitigation is not likely to be
12 sufficiently beneficial to be warranted.

13 Category 2 issues related to groundwater use and quality during the renewal term that are
14 applicable to Farley are discussed in the sections that follow. These issues, which require
15 plant-specific analysis, are listed in Table 4-8.

16 Table 4-8. Category 2 Issues Applicable to Groundwater Use and Quality
17 During the Renewal Term

18
19

20
21
22

23
24
25
26

10 CFR
ISSUE-10 CFR Part 51, Subpart A, Appendix 51.53(c)(3X11) SEIS
B, Table B-1 GEIS Sectlon Subparagraph Section

GROUNDWATER USE AND QUALITY

Groundwater use conflicts (potable and service 4.8.1.1; C 4.5.1
water, and dewatering; plants that use > 100 gpm) 4.8.2.1

Groundwater use conflicts (plants using cooling 4.8.1.3; A 4.5.2
towers withdrawing makeup water from a small 4.4.2.1
river)

27 4.5.1 Groundwater Use Conflicts (Potable and Service Water; Plants
28 That Use > 100 gpm)

29 As discussed in Section 2.1.3, approximately 500 Umin (130 gpm) is used at Farley for
30 domestic purposes. Groundwater used at Farley is supplied entirely by three onsite wells, one
31 having a five-year average daily use of 443 Unmin (117 gpm), and the other two having a five-
32 year combined average daily use of 45 Umin (12 gpm). Groundwater is used at Farley to
33 supply the sanitary water system, maintain the level in the fire protection storage tank, and
34 provide a back-up supply to the filtered water storage tank. The plant's water treatment
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1 system, main cooling system and emergency cooling system use the service water system as
2 their primary water source; groundwater Is not used for these purposes.

3 Over 27.6 million L (7.3 million gal) of groundwater are withdrawn daily in Houston County
4 (SNC 1996). Data for public water systems are shown in Table 2-5. To determine the general
5 groundwater use surrounding the site, a survey of water users within a 5-km (3-mi) radius of the
6 plant was conducted. The results of the survey were presented in the Final Safety Analysis
7 Report (FSAR) (SNC 1996). Of the 43 wells surveyed, all but two are served In shallow zones,
8 and two are screened In the major deep aquifer. There are no wells that produce from the
9 Chattahoochee River alluvium. The primary use of the groundwater is for domestic needs, with

10 a small percentage for stock watering and irrigation. A pipe-fabricating plant about 10 km
11 (6 ml) south of the plant in Early County, Georgia, uses groundwater. The water is withdrawn
12 periodically from a well screened in the lower part of the major shallow aquifer.

13 No well users in the vicinity of Farley use significantly large amounts of groundwater. While
14 localized cones of depression will occur where groundwater is pumped from a limited area for
15 municipal and Industrial purposes, such as Dothan, Alabama, 27 km (17 ml) west of the plant,
16 well surveys have shown that municipalities and industries near the site do not require or use
17 large amounts of groundwater (SNC 1996). As a result, no significant cones of depression
18 exist in the area surrounding the site.

19 The staff reviewed the available information including relevant technical reports and the ER
20 relative to potential groundwater use conflicts. Based on this review, the staff has concluded
21 that the potential impacts are SMALL, and that no additional mitigation measures are
22 warranted.

23 4.5.2 Groundwater Use Conflicts (Plants Using Cooling Towers Withdrawing
24 Makeup Water From a Small River)

25 As discussed in Section 2.1.3, the Farley groundwater well system Is capable of supplying
26 2330 Umin (615 gpm). Because the normal system demand is 454 Umin (129 gpm), almost
27 1900 Umin (500 gpm) capacity Is available to supplement the water treatment system supply
28 during low river flow conditions. Therefore, it would not become necessary to use additional
29 surface water for these purposes, thus there are no surface water use conflicts for these plant
30 water uses.

31 An estimated 223 people live within 5 km (3 mi) of the plant. The Geological Survey of
32 Alabama has suggested 189 L (50 gal) per day to be the normal per capita use (GSA 1991).
33 Therefore, the total present usage from all of the aquifers is estimated to be 42,200 L (11,150
34 gal) per day, or 29 L (7.7 gal) per minute. The population within the same area Is expected to
35 increase to 347 by the year 2015.
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I By conservatively assuming that per capita use will increase to 379 L (100 gal) per day, the total
2 projected groundwater usage by the year 2015 is estimated to be 131,300 L (34,700 gal) per
3 day, or 91 L (24 gal) per minute.

4 The staff reviewed the available information including relevant technical reports and the ER
5 relative to potential groundwater-use conflicts. Based on this review, the staff has concluded
6 that the potential impacts are SMALL, and that no additional mitigation measures are
7 warranted.

8 4.6 Threatened or Endangered Species

9 Threatened or endangered species are listed as a Category 2 issue in 10 CFR Part 51, Subpart
10 A, Appendix B, Table B-1. This issue is listed in Table 4-9.

11 The issue of threatened or endangered species present at the Farley site requires consultation
12 with appropriate agencies to determine whether any such species are present and whether they
13 would be adversely affected by continued operation of the nuclear plant during the license
14 renewal term. The staff is currently consulting with the FWS under provisions of Section 7 of
15 the Endangered Species Act (ESA) concerning the potential impacts of an additional 20 years
16 of operation and maintenance activities at Farley on Federally listed species. The staff initiated
17 consultation by requesting a list of threatened and endangered species (Kuo 2003d,e). FWS
18 responded with a list of species in the project area (Goldman 2004). The staff issued a
19 biological assessment (BA) in July 2004 (NRC 2004b). This consultation correspondence is in
20 Appendix E.

21 Table 4-9. Category 2 Issue Applicable to Threatened or Endangered Species
22 During the Renewal Term

23
24
25
26
27
28
29

ISSUE-10 CFR Part 51, 10 CFR
Subpart A, Appendix B, 51.53(c)(3)(11)
Table B-1 GEIS Section Subparagraph SEIS Sectlon

THREATENED OR ENDANGERED SPECIES (FOR ALL PLANTS)

Threatened or endangered 4.1 E 4.6
species

30 4.6.1 Aquatic SpecIes

31 Federally listed threatened and endangered aquatic species that have the potential to occur on
32 or in the vicinity of the Farley site or the aquatic habitats crossed by the transmission lines
33 associated with Farley are described in Section 2.2.5. The species include one fish, the Gulf
34 sturgeon (Acipenser oxynnchus desotoi), and six Unionid mussels: the fat threeridge
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1 (Amblema neislerfi), shinyrayed pocketbook (Lampsilis Irillosa) subangulata), Gulf
2 moccasinshell (Medionidus penicillatus), oval pigtoe (Pleurobema pyriforme), and the Federally
3 threatened Chipola slabshell (Elliptio chipolaensis) and purple bankclimber (Elliptoideus
4 sloatianus). The staff has evaluated the potential Impact on these seven species from an
5 additional 20 years of operation of Farley and has documented its evaluation in a BA (see
6 Appendix E).

7 Based on the evaluation in the BA, the staff has preliminarily concluded that continued
8 operation of the plant under license renewal will have no effect on the Gulf sturgeon and the fat
9 threeridge, and may affect, but Is not likely to adversely affect, the Chipola slabshell, purple

10 bankclimber, shinyrayed pocketbook, Gulf moccasinshell, or the oval pigtoe. Based Its
11 evaluation, the staff's preliminary conclusion Is that the potential impacts on threatened and
12 endangered aquatic species from an additional 20 years of operation of Farley would be
13 SMALL.

14 4.6.2 Terrestrial Species

15 There are 17 Federally listed threatened or endangered terrestrial species and one Federally
16 listed candidate terrestrial species that have the potential to occur on or in the vicinity of Farley
17 and its associated transmission line rights-of-way (ROW). These species are discussed In
18 Section 2.2.6.

19 Threatened or endangered animal species known to occur at Farley and the associated
20 transmission line ROWs include the bald eagle (Haliaeetus leucocephalus) and the American
21 alligator (Alligator mississipplensis). Threatened or endangered animal species potentially
22 occurring, but not yet observed, at Farley or associated transmission line ROWs include
23 flatwoods salamander (Ambystoma cingulatum), eastern indigo snake (Drymarchon corals
24 coupen), wood stork (Mycteria americana), red-cockaded woodpecker (Picoides borealis), gray
25 bat (Myotis grisescens), and Indiana bat (Myotis sodalis).

26 No threatened or endangered plant species were observed at Farley or the transmission line
27 ROWs during the 2001 to 2002 surveys (Tetra Tech 2002a,b). Threatened or endangered
28 plant species potentially occurring at Farley or the transmission line ROWs, but not yet
29 observed, include pondberry (LUndera melissifolia), Crystal Lake nallwort (Paronychia chartacea
30 minima), mock bishop-weed (Ptilimnium nodosum), chaffseed (Schwalbea americana), fringed
31 campion (Silene polypetala), gentian pinkroot (Spigelia gentianoides), Cooley's meadowrue
32 (Thalictrum cooleyt), Florida torreya (Torreya taxifolia), and relict trillium (Triium reliquum). In
33 addition, one candidate plant species, Hirst's panic grass (Panicum hirstil), Is potentially found
34 along transmission line ROWs.

35 The staff has evaluated the potential impacts resulting from an additional 20 years of operation
36 of Farley on terrestrial threatened or endangered species and has documented its evaluation in
37 a BA (see Appendix E). In its BA, the staff concluded that continued operation of Farley may
38 affect, but is not likely to adversely affect, the bald eagle, red-cockaded woodpecker, flatwoods
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1 salamander, American alligator, pondberry, Hirst's panic grass, Crystal Lake nailwort, mock
2 bishop-weed, chaffseed, fringed campion, gentian pinkroot, Cooley's meadowrue, Florida
3 torreya, and relict trillium. In addition, the staff concluded that continued operation would have
4 no effect on the eastern indigo snake, wood stork, gray bat, and Indiana bat.

5 Based on this information, the staff concludes that the potential impacts on threatened or
6 endangered terrestrial species from an additional 20 years of operation of Farley on terrestrial
7 threatened and endangered species are SMALL.

8 4.7 Evaluation of Potential New and Significant Information
9 on Impacts of Operations During the Renewal Term

10 The staff has not identified significant new information on environmental issues listed in 10 CFR
11 Part 51, Subpart A, Appendix B, Table B-1, related to operation during the renewal term. The
12 staff reviewed the discussion of environmental impacts associated with operation during the
13 renewal term in the GEIS, reviewed a separate report by SNC dated June 30, 2003 (SNC
14 2003b), and conducted its own independent review, including public scoping meetings, to
15 identify issues with significant new information. Processes for identification and evaluation of
16 new information are described in Section 1.2.2.

17 4.8 Cumulative Impacts

18 The staff considered potential cumulative impacts during the evaluation of information
19 applicable to each of the potential impacts of operations during the renewal term identified
20 within the GEIS. For the purposes of this analysis, past actions were those related to the
21 resources at the time of the plant licensing and construction, present actions are those related
22 to the resources at the time of current operation of the power plant, and future actions are
23 considered to be those that are reasonably foreseeable through the end of the plant operation.
24 Therefore, the analysis considers potential impacts through the end of the current license term,
25 as well as the 20-year license renewal term. The geographical area over which past, present,
26 and future actions that could contribute to cumulative impacts is dependent on the type of
27 action considered, and is described below for each impact area.

28 The impacts of the proposed action, as described in Section 4.0, are combined with other past,
29 present, and reasonably foreseeable future actions which would affect the same resources
30 Impacted by Farley regardless of what agency (Federal or non-Federal) or person undertakes
31 such other actions. These combined impacts are defined as ocumulativen in 40 CFR 1508.7
32 and include indivdually minor but collectively significant actions taking place over a period of
33 time. It is possible that an impact that may be SMALL by itself could result in a MODERATE or
34 LARGE impact when considered in combination with the impacts of other actions on the
35 affected resource. Likewise, if a resource is regionally declining or imperiled, even a SMALL
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1 individual impact could be Important if it contributes to or accelerates the overall resource
2 decline.

3 4.8.1 Cumulative Impacts Resulting from the Operation of the Plant

4 Cooling System

5 For the purposes of this analysis, the geographic area considered is the watershed of the
6 Chattahoochee River In the immediate vicinity of the Farley plant and, more broadly, the ACF
7 river and reservoir system, of which the Chattahoochee River is a critical element. As
8 described in Section 4.1, the staff found no new and significant Information to Indicate that the
9 conclusions regarding any of the cooling system-related Category 1 issues as related to Farley

10 are inconsistent with the conclusions in the GEIS. Additionally, the staff determined that none
11 of the cooling system-related Category 2 issues were likely to have greater than a SMALL
12 impact on local water quality or aquatic resources.

13 Cumulative Impacts to the Chattahoochee River involve water use conflicts that have been
14 building in the ACF Basin since the droughts of the 1980s, as demands on ACF basin water
15 resources have continued to increase. These conflicts have resulted in State-to-State litigation;
16 the development of the ACF River Basin Compact in 1997 (since expired), which established
17 the ACF Compact Commission for future management of ACF resources (ADECA 2004); and
18 the resulting studies that culminated in the 1998 Draft EIS, Water Allocation for the
19 Apalachicola-Chattahoochee-Flint (ACF) River Basin, Alabama, Florida, and Georgia
20 (USACE 1998), and a proposed river allocation formula. The future of these efforts is uncertain
21 at this time. Future water withdrawals by the Farley plant could be affected by these
22 uncertainties.

23 The Farley plant is operated as a closed-cycle system using cooling towers. Evaporation and
24 blowdown losses are replaced by makeup water from an onsite pond resupplied by the
25 Chattahoochee River. As discussed previously in this chapter, consumptive water losses by
26 Farley, and any effect they may have on downstream water levels, are insignificant compared
27 to water level changes controlled by the USACE via Its operation of the ACF reservoirs. Nor
28 have situations been encountered where makeup water withdrawals by Farley affected USACE
29 activities to maintain flows and reservoir levels in the ACF system. USACE personnel have
30 stated that changes in water levels downstream of Farley due to its water consumption cannot
31 even be measured or distinguished relative to flow and water-level changes in the ACF system
32 due to USACE water management operations (Bradley 2004; Jangula 2004; Vaughan 2004).
33 Therefore, the staff has determined that the cumulative impact of continued operation of Farley
34 would be SMALL and that no additional mitigation Is warranted.
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1 4.8.2 Cumulative Impacts Resulting from Continued Operation of
2 TransmissIon Lines

3 The continued operation of the electrical transmission facilities with relicensing of Farley was
4 evaluated to determine if there is a potential for interactions with other past, present, and future
5 actions that could result in adverse cumulative impacts to terrestrial resources, (e.g., wildlife
6 populations and the size and distribution of habitat areas), wetlands, floodplains, or aquatic
7 resources. For the purposes of this analysis, the geographic area that encompasses the past,
8 present, and foreseeable future actions that could contribute to adverse cumulative effects, is
9 the area within 80 km (50 mi) of the Farley site as depicted in Figure 2-1.

10 Transmission line rights-of-way associated with Farley provide habitat for plant and animal
11 species that prefer open, early successional habitats. This type of habitat, which was once -

12 common throughout Alabama, Florida and Georgia prior to establishment of current fire
13 management regimes, has been greatly reduced in modem times due to fire suppression.
14 Maintenance of the transmission line rights-of-way as early successional habitats helps slow the
15 loss of open habitats occurring throughout the region on surrounding properties. Therefore,
16 transmission line rights-of-way maintenance has a generally beneficial effect on the cumulative
17 regional impact by providing habitat for species relying on open habitats and preventing
18 conversion of this habitat type to later successional habitats and to urban development.

19 Based on the expectation that best management practices (BMPs) for protecting Federally
20 listed species and their habitats will be implemented by Farley and its contractors~while carrying
21 out vegetation management activities along transmission lines, the staffs determination is that
22 the cumulative impacts of the continued operation of Farley would be SMALL and that no
23 additional mitigation is warranted.

24 4.8.3 Cumulative Radiological Impacts

25 The radiological dose limits for protection of the public and workers have been developed by
26 EPA and NRC to address the cumulative impact of acute and long-term exposure to radiation
27 and radioactive material. As described in Section 2.2.7, the public and occupational doses
28 resulting from operation of Farley are within regulatory limits, and as described in Section 4.3,
29 the impacts of these doses are SMALL. For the purposes of this analysis, the areas within an
30 80-km (50-mi) radius of the Farley plant was included (see Figure 2-1). EPA regulation 40
31 CFR 190 limits the dose to members of the public from all sources in the nuclear fuel cycle in
32 the United States, including all the nuclear power plants, fuel fabrication facilities, waste
33 disposal facilities, and transport of fuel and waste. In addition, the radiological environmental
34 monitoring program conducted by SNC in the vicinity of Farley measures radiation and
35 radioactive material from all sources, including Farley; therefore, the monitoring program
36 measures cumulative radiological impacts. The NRC and the State of Alabama would regulate
37 any reasonably foreseeable future actions in the vicinity of Farley that could contribute to
38 cumulative radiological impacts.
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1 Therefore, the staff determined that the cumulative radiological impacts of continued operation
2 of Farley would be SMALL, and that no additional mitigation Is warranted.

3 4.8.4 Cumulative Socioeconomic Impacts

4 Much of the analyses of socioeconomic impacts presented In Section 4.4 of this SEIS already
5 incorporate cumulative impact analysis because the metrics used for quantification only make
6 sense when placed in the total or cumulative context. For instance, the impact of the total
7 number of additional housing units that may be needed can only be evaluated with respect to
8 the total number that will be available in the impacted area. Therefore, the geographical area of
9 the cumulative analysis varies, depending on the particular impact considered, and may depend

10 on specific boundaries, such as taxation jurisdictions, or may be distance related, as in the case
11. of environmental justice.

12 The continued operation of Farley Is not likely to add to any cumulative socioeconomic impacts
13 beyond those already evaluated in Section 4.4. In other words, the impacts of issues, such as
14 transportation or offsite land use, are likely to be undetectable beyond the regions previously
15 evaluated and will quickly decrease with Increasing distance from the site. The staff determined
16 that the impacts on housing, public utilities, public services, and environmental justice would all
17 be SMALL. The staff determined that the impact on offsite land use would be SMALL because
18 no refurbishment actions are planned at Farley, and no new incremental sources of
19 plant-related tax payments are expected that could influence land use by fostering considerable
20 growth. There are no reasonably foreseeable scenarios that would alter these conclusions in
21 regard to cumulative impacts. Therefore, the staff determined that the cumulative
22 socioeconomic impacts of continued operation at Farley would be SMALL.

23 4.8.5 Cumulative Impacts on Groundwater Use and Quality

24 Farley plant average groundwater usage is 3.35 million L (885,600 gal) per day. Groundwater
25 used at Farley Is supplied entirely by three onsite wells, one having a five-year average daily
26 use of 443 Umin (1 17 gpm), and the other two having a five-year combined average daily use
27 of 45 Umin (12 gpm). The current impact of Farley on the alluvial aquifer due to plant
28 operations and current groundwater withdrawals are small, as discussed In Section 4.5. There
29 are no known or planned projects requiring withdrawal of groundwater, either at the plant or
30 within its vicinity that, If implemented in addition to Farley license renewal, would potentially
31 cause an adverse impact on groundwater. Therefore, the staff determined that the cumulative
32 groundwater impacts of continued operation at Farley would be SMALL.
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1 4.8.6 Cumulative Impacts on Threatened or Endangered Species
2
3 The geographic area considered in the analysis of potential cumulative impacts to threatened or
4 endangered species includes those counties that contain the Farley site and its associated
5 transmission line ROWs (Barbour, Dale, Geneva, Henry, Houston, Montgomery, and Pike
6 Counties, in Alabama; Baker, Decatur, Early, Miller, Mitchell, Seminole, lift, and Worth
7 Counties, in Georgia; and Jackson County, Florida) and the waters of the Chattahoochee River,
8 particularly between the George W. Andrews and the Jim Woodruff Lock and Dams. No critical
9 habitat, as designated by the Endangered Species Act, occurs in the area affected by the

10 Farley site; therefore, cumulative impacts on critical habitats have not been addressed. As
11 discussed in Sections 2.2.5 and 2.2.6, there are several Federally listed threatened or
12 endangered species that could occur within this area. The staff's preliminary determination,
13 presented in Section 4.6, is that continued operation of Farley Units 1 and 2 would have a
14 SMALL impact on Federally listed species. The staff's findings have been documented in a
15 biological assessment (included in Appendix E) and were forwarded to the FWS in a letter
16 dated July 2, 2004 (NRC 2004b).
17
18 * Aquatic Species
19
20 The Federally listed aquatic species that historically occurred in the project area include six
21 freshwater mussels (purple bankclimber, shinyrayed pocketbook, Gulf moccasinshell, oval
22 pigtoe, fat threeridge, and Chipola slabshell) and the Gulf sturgeon. As discussed in Sections
23 2.2.5 and 4.6.1, the six mussel species are considered relicts and are no longer thought to have
24 viable populations in the project area. Ukewise, the Gulf sturgeon is not thought to be in the
25 project area due to the presence of dams on the Chattahoochee River that limit its distribution.
26 These species could occur in portions of the Chattahoochee River that are crossed by
27 transmission line ROWs. As discussed in Sections 2.1.7, 4.6.1, and 4.6.2, SNC ROW
28 management practices reduce the likelihood of adverse impacts to sensitive habitats (e.g.,
29 wetlands and streams) and any listed species that may be present within the ROW. These
30 management practices are expected to remain effective for the foreseeable future and,
31 therefore, the cumulative adverse impacts that could result from the continuation of
32 transmission line ROW maintenance activities are not expected to be noticeable.
33
34 Adverse impacts to Federally listed aquatic species resulting from continued operation of Farley
35 Units 1 and 2 are unlikely. As mentioned in Section 2.2.5, past action have adversely affected
36 the Gulf sturgeon and the freshwater mussels within the Chattahoochee River. The
37 construction in 1957 of the Jim Woodruff Lock and Dam (downstream of Farley) blocked the
38 migration of the Gulf sturgeon upstream into the Chattahoochee River. This adversely
39 impacted the Gulf sturgeon, which is considered extirpated from the reach on the river on which
40 the Farley plant is located. Continued operation of Farley Units 1 and 2 does not block the
41 migration of the Gulf sturgeon and therefore does not add to the cumulative impact on the Gulf
42 sturgeon.
43
44
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1 The freshwater mussels were also Impacted by past actions that included impoundments,
2 channelization and sedimentation. The subsequent decline of the species occurred decades
3 ago. Farley Units 1 and 2 operate with cooling towers In a closed-cycle mode, reducing the
4 amount of water drawn into the plant and the amount of heat discharged from the cooling
5 system. In addition, no refurbishment activities are planned that could result in new
6 construction and thus disturb aquatic habitat. Consequently, continued operation of Farley
7 Units 1 and .2 is not expected to contribute to adverse cumulative Impacts on Federally listed
8 aquatic threatened or endangered species.
9

10 The staff has determined that the cumulative impacts to aquatic threatened or endangered
11 species due to continued operation of Farley Units 1 and 2 and associated transmission lines
12 would be SMALL, and that no further mitigation measures are warranted.
13
14 * Terrestrial Species
15
16 As described in the staff's biological assessment dated July 2,2004, (included in Appendix E),
17 17 Federally listed terrestrial species and one candidate for listing may occur in the area of the
18 Farley site and its associated transmission lines (NRC 2004b). These species (see Table 2-2)
19 include the bald eagle, red-cockaded woodpecker, American alligator, flatwoods salamander,
20 pondberry, mock bishop-weed, fringed campion, gentian pinkroot, Florida torreya, relict trillium,
21 Crystal Lake nallwort, chaffseed, Cooleys meadowrue, wood stork, eastern Indigo snake, gray
22 bat, and Indiana bat. Hirsts panic grass, a candidate for Federal listing, is also present in the
23 project area.
24
25 Listed and candidate terrestrial species in the project could occur on the Farley site or in
26 portions of the ROWs that cross habitats preferred by these species. Although much of the
27 land crossed by transmission lines Is devoted to agriculture, several segments of the line cross
28 natural areas that could contain suitable habitat for listed species. As discussed in Sections
29 2.1.7,4.6.1, and 4.6.2, SNC ROW management practices (SNC 2003b; SNC 2004) reduce the
30 probability of impacts to sensitive habitats and could benefit those listed species dependent on
31 open canopy habitat. These management practices are expected to be carried out for the
32 foreseeable future and will continue to limit adverse cumulative impacts that could result from
33 transmission line ROW maintenance activities.
34
35 Adverse impacts to Federally listed terrestrial species resulting from continued operations of
36 Farley Units 1 and 2 are unlikely. Undeveloped portions of the Farley site that could support
37 listed species are not affected by ongoing plant operations and no refurbishment activities that
38 could disturb these areas are planned. Consequently, continued operation of Farley Units 1
39 and 2 is not expected to contribute to adverse cumulative Impacts on Federally listed terrestrial
40 threatened or endangered species.
41
42 The staff has determined that the cumulative impacts to terrestrial threatened or endangered
43 species due to continued operation of Farley Units 1 and 2 and associated transmission lines
44 would be SMALL, and that additional mitigation measures would not be warranted.
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1
2 4.8.7 Conclusions Regarding Cumulative Impacts
3
4 The staff considered the potential impacts resulting from operation of Farley during the license
5 renewal term and other past, present, and future actions in the Farley area. For each impact
6 area, the staff's preliminary determination is that the potential cumulative impacts resulting from
7 operation during the license renewal term are SMALL, and additional mitigation is not
8 warranted.

9 4.9 Summary of Impacts of Operations During the
10 Renewal Term

11 Neither SNC nor the staff is aware of information that is both new and significant related to any
12 of the applicable Category 1 issues associated with the Farley operation during the renewal
13 term. Consequently, the staff concludes that the environmental impacts associated with these
14 issues are bounded by the impacts described in the GEIS. For each of these issues, the GEIS
15 concluded that the impacts would be SMALL and that additional plant-specific mitigation
16 measures are not likely to be sufficiently beneficial to warrant implementation.

17 Plant-specific environmental evaluations were conducted for 12 Category 2 issues applicable to
18 Farley operation during the renewal term and for environmental justice and chronic effects of
19 electromagnetic fields. For the 12 issues and environmental justice, the staff concluded that
20 the potential environmental impact of renewal term operations of Farley would be of SMALL
21 significance in the context of the standards set forth in the GEIS, and that additional mitigation
22 would not be warranted. For threatened and endangered species, the staff's preliminary
23 conclusion is that the impact resulting from license renewal would be SMALL and further
24 investigation is not warranted. In addition, the staff determined that a consensus has not been
25 reached by appropriate Federal health agencies regarding chronic adverse effects from
26 electromagnetic fields. Therefore, the staff did not conduct an evaluation of this issue.

27
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1 5.0 Environmental Impacts of Postulated Accidents

2 Environmental issues associated with postulated accidents are discussed In the Generic
3 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
4 Volumes 1 and 2 (NRC 1996, 1999).(a) The GEIS Includes a determination of whether the
5 analysis of the environmental issue could be applied to all plants and whether additional
6 mitigation measures would be warranted. Issues are then assigned a Category 1 or a Category
7 2 designation. As set forth in the GEIS, Category 1 issues are those that meet all of the
8 following criteria:

9 (1) The environmental impacts associated with the issue have been determined to apply
10 either to all plants or, for some Issues, to plants having a specific type of cooling
11 system or other specified plant or site characteristics.

12 (2) Single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
13 to the Impacts (except for collective offsite radiological Impacts from the fuel cycle
14 / and from high level waste and spent fuel disposal).

15 (3) Mitigation of adverse impacts associated with the issue has been considered in the
16 analysis, and It has been determined that additional plant-specific mitigation
17 measures are likely not to be sufficiently beneficial to warrant implementation.

18 For Issues that meet the three Category I criteria, no additional plant-specific analysis is
19 required unless new and significant Information Is identified.

20 Category 2 issues are those that do not meet one or more of the criteria for Category 1, and
21 therefore, additional plant-specific review of these issues Is required.

22 This chapter describes the environmental impacts from postulated accidents that might occur
23 during the license renewal term.

24 5.1 Postulated Plant Accidents

25 Two classes of accidents are evaluated in the GEIS. These are design-basis accidents (DBAs)
26 and severe accidents, as discussed below.

(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 5.1.1 Design-Basis Accidents

2 In order to receive NRC approval to operate a nuclear power facility, an applicant for an initial
3 operating license must submit a safety analysis report (SAR) as part of its application. The
4 SAR presents the design criteria and design information for the proposed reactor and
5 comprehensive data on the proposed site. The SAR also discusses various hypothetical
6 accident situations and the safety features that are provided to prevent and mitigate accidents.
7 The NRC staff reviews the application to determine whether the plant design meets the
8 Commission's regulations and requirements and includes, in part, the nuclear plant design and
9 its anticipated response to an accident.

10 DBAs are those accidents that both the licensee and the NRC staff evaluate to ensure that the
11 plant can withstand normal and abnormal transients, and a broad spectrum of postulated
12 accidents, without undue hazard to the health and safety of the public. A number of these
13 postulated accidents are not expected to occur during the life of the plant, but are evaluated to
14 establish the design basis for the preventive and mitigative safety systems of the facility. The
15 acceptance criteria for DBAs are described in 10 CFR Part 50 and 10 CFR Part 100.

16 The environmental impacts of DBAs are evaluated during the initial licensing process, and the
17 ability of the plant to withstand these accidents is demonstrated to be acceptable before
18 issuance of the operating licenses (OLs). The results of these evaluations are found in license
19 documentation such as the applicant's final safety analysis report (FSAR), the staff's safety
20 evaluation report (SER), the final environmental statement (FES), and Section 5.1 of this draft
21 supplemental environmental impact statement (SEIS). A licensee is required to maintain the
22 acceptable design and performance criteria throughout the life of the plant, including any
23 extended-life operation. The consequences for these events are evaluated for the hypothetical
24 maximum exposed individual; as such, changes in the plant environment will not affect these
25 evaluations. Because of the requirements that continuous acceptability of the consequences
26 and aging management programs be in effect for license renewal, the environmental impacts
27 as calculated for DBAs should not differ significantly from initial licensing assessments over the
28 life of the plant, including the license renewal period. Accordingly, the design of the plant
29 relative to DBAs during the extended period is considered to remain acceptable and the
30 environmental impacts of those accidents were not examined further in the GEIS.

31 The Commission has determined that the environmental impacts of DBAs are of SMALL
32 significance for all plants because the plants were designed to successfully withstand these
33 accidents. Therefore, for the purposes of license renewal, DBAs are designated as a Category
34 1 issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. The early resolution of the DBAs
35 makes them a part of the current licensing basis of the plant; the current licensing basis of the
36 plant is to be maintained by the licensee under its current license and, therefore, under the
37 provisions of 10 CFR 54.30, is not subject to review under license renewal. This issue,
38 applicable to Farley Units 1 and 2, is listed in Table 5-1.
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1 Table 5-1. Category 1 Issue Applicable to Postulated Accidents During the
2 Renewal Term

3

4

5
6

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

POSTULATED ACCIDENTS

Design basis accidents 5.3.2; 5.5.1

7 Based on information in the GEIS, the Commission found that:

8 The NRC staff has concluded that the environmental impacts of design basis accidents
9 are of small significance for all plants.

10 Southern Nuclear Operating Company (SNC) stated in Rts Environmental Report (ER; SNC
11 2003) that It is not aware of any new and significant information associated with the renewal of
12 the Farley Units 1 and 2 OLs. The staff has not identified any significant new information during
13 its independent review of the SNC ER (SNC 2003), the staff's site visit, the scoping process, or
14 Its evaluation of other available Information. Therefore, the staff concludes that there are no
15 impacts related to design basis accidents beyond those discussed in the GEIS.

16 5.1.2 Severe Accidents

17 Severe nuclear accidents are those that are more severe than DBAs because they could result
18 in substantial damage to the reactor core, whether or not there are serious offsite
19 consequences. In the GEIS, the staff assessed the impacts of severe accidents during the
20 license renewal period, using the results of existing analyses and site-specific information to
21 conservatively predict the environmental impacts of severe accidents for each plant during the
22 renewal period.

23 Severe accidents initiated by external phenomena such as tornadoes, floods, earthquakes,
24 fires, and sabotage have not traditionally been discussed in quantitative terms In FESs and
25 were not specifically considered for the Farley site in the GEIS (NRC 1996). However, in the
26 GEIS the staff did evaluate existing impact assessments performed by NRC and by the industry
27 at 44 nuclear plants in the United States and concluded that the risk from sabotage and beyond
28 design basis earthquakes at existing nuclear power plants Is SMALL. Additionally, the staff
29 concluded that the risks from other external events are adequately addressed by a generic
30 consideration of internally initiated severe accidents.

31 Based on information In the GEIS, the Commission found that:

32 The probability weighted consequences of atmospheric releases, fallout onto open
33 bodies of water, releases to groundwater, and societal and economic impacts from
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1 severe accidents are small for all plants. However, alternatives to mitigate severe
2 accidents must be considered for all plants that have not considered such alternatives.

3 Therefore, the Commission has designated mitigation of severe accidents as a Category 2
4 issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. This issue, applicable to Farley
5 Units 1 and 2, is listed in Table 5-2.

6 Table 5-2. Category 2 Issue Applicable to Postulated Accidents During the
7 Renewal Term

8
9

10

11

12

13

ISSUE-10 CFR Part 51,
Subpart A, Appendix B, Table 10 CFR 51.53(cX3)(l1) SEIS
B-1 GEIS Sections Subparagraph Section

POSTULATED ACCIDENTS

Severe accidents 5.3.3; 5.3.3.2; 5.3.3.3; L 5.2
5.3.3.4; 5.3.3.5; 5.4; 5.5.2

14 The staff has not Identified any significant new information with regard to the consequences
15 from severe accidents during its independent review of the SNC ER (SNC 2003), the staff's site
16 visit, the scoping process, or its evaluation of other available information. Therefore, the staff
17 concludes that there are no impacts of severe accidents beyond those discussed in the GEIS.
18 However, in accordance with 10 CFR 51.53(c)(3)(ii)(L), the staff has reviewed severe accident
19 mitigation alternatives (SAMAs) for Farley Units 1 and 2. The results of its review are
20 discussed in Section 5.2.

21 5.2 Severe Accident Mitigation Alternatives

22 Section 51.53(c)(3)(ii)(L) requires that license renewal applicants consider alternatives to
23 mitigate severe accidents if the staff has not previously evaluated SAMAs for the applicant's
24 plant in an environmental impact statement (EIS) or related supplement or in an environmental
25 assessment. The purpose of this consideration is to ensure that plant changes (i.e., hardware,
26 procedures, and training) with the potential for improving severe accident safety performance
27 are identified and evaluated. SAMAs have not been previously considered for the Farley
28 Nuclear Plant; therefore, the remainder of Chapter 5 addresses those alternatives.

29 5.2.1 Introduction

30 This section presents a summary of the SAMA evaluation for Farley conducted by SNC and
31 described in the ER and the NRC's review of that evaluation. The details of the review are
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1 described in the NRC staff evaluation that was prepared with contract assistance from
2 Information Systems Laboratories, Inc. The entire evaluation is presented in Appendix G.

3 The SAMA evaluation for Farley was a four-step approach. In the first step SNC quantified the
4 level of risk associated with potential reactor accidents using plant-specific probablistic risk
5 assessments (PRAs) and other risk models.

6 In the second step SNC examined the major risk contributors and identified possible ways
7 (SAMAs) of reducing that risk. Common ways of reducing risk are changes to components,
8 systems, procedures and training. SNC initially identified 124 potential SAMAs. (The
9 discussion In the ER indicates that 128 SAMAs were identified; however four SAMAs were not

10 used, leaving 124 Identified SAMAs). SNC screened out SAMAs that were not applicable to
111 Farley due to design differences, or were already addressed by the existing design, procedures,
12 training programs. This screening reduced the list of potential SAMAs to 40. Preliminary cost
13 estimates were made for these 40 SAMAs, and any SAMA costing more than the maximum
14 attainable benefit (discussed in Section 5.2.3) were removed from further consideration.

15 In the third step SNC estimated the benefits and the costs associated with each of the
16 remaining SAMAs. Estimates were made of how much each SAMA could reduce risk. Those
17 estimates were developed in terms of dollars in accordance with NRC guidance for performing
18 regulatory analyses (NRC 1997b). The cost of Implementing the proposed SAMAs was also
19 estimated.

20 Finally, In the fourth step, the costs and benefits of each of the remaining SAMAs were
21 compared to determine whether the SAMA was cost-beneficial, meaning the benefits of the
22 SAMA were greater than the cost (a positive cost-benefit). SNC determined In its ER that none
23 of the SAMAs would be cost-beneficial (SNC 2003).

24 The NRC reviewed SNC's SAMA analysis. As a result of the NRC's review, SNC found that
25 three candidate SAMAs would be cost-beneficial (SNC 2004a). SNC currently has plans to
26 implement one of the SAMAs and further evaluate the other two SAMAs (SNC 2004b). None of
27 these SAMAs relate to adequately managing the effects of aging during the period of extended
28 operation, and they, therefore, need not be Implemented as part of license renewal pursuant to
29 10 CFR Part 54. SNC's SAMA analysis and the NRC's review are discussed in more detail
30 below.

31 5.2.2 Estimate of Risk

32 SNC submitted an assessment of SAMAs for Farley as part of the ER (SNC 2003). This
33 assessment was based on the most recent Farley PRA available at that time, a plant-specific
34 offsite consequence analysis performed using the MELCOR Accident Consequence Code
35 System 2 (MACCS2) computer program, and insights from the Farley Individual Plant
36 Examination (IPE) (SNC 1993) and Individual Plant Examination of External Events (IPEEE)
37 (SNC 1995).
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1 The baseline core damage frequency (CDF) for the purpose of the SAMA evaluation is
2 approximately 3.4 x 1 -5 per year. The CDF is based on the risk assessment for internally
3 initiated events. SNC did not include the contribution to risk from external events within the
4 Farley risk estimates; however, it did account for the potential risk reduction benefits associated
5 with external events by tripling the estimated benefits for internal events. The breakdown of
6 CDF by initiating event is provided in Table 5-3. As shown in this table, special initiators and
7 loss of offsite power (LOOP) are dominant contributors to the CDF. Special initiators relate to
8 loss of a support system and include, for example, a loss of one or both trains of service water
9 or component cooling water (CCW), and loss of instrument air or a DC bus. Bypass events

10 (i.e., interfacing systems loss of coolant accident (ISLOCA) and steam generator tube rupture)
11 contribute less than two percent to the total internal events CDF.

12 Table 5-3. Farley Core Damage Frequency

13

14

15

16

17

18

19

20

21
22

23
24
25
26
27
28

29
30
31
32

Initiating Event CDF (per year) % Contribution to CDF

Loss of offsite power (LOOP) 7.76 x 104 23.2

Loss-of-coolant accident (LOCA) 1.97 x 1 0o 5.9

Interfacing system LOCA (ISLOCA) 3.34 x 10i 1.0

Steam generator tube rupture (SGTR) 7.45 x 1 o- 0.2

Transients 5.59x 10 16.7

Special initiators 1.61 x 10i 48.1

Internal floods 1.63 x 10i 4.9

Total CDF (from Internal events) 3.35 x 10'5 100

In the ER, SNC estimated the dose to the population within 80 km (50 mi) of the Farley site to
be approximately 0.0121 person-Sv (1.21 person-rem) per year. The breakdown of the total
population dose by containment release mode is summarized in Table 5-4. ISLOCA events
dominate the population dose risk at Farley. As indicated in the Farley IPE and confirmed in
response to a request for additional information (RAI), early containment failures are a
negligible contributor to ofisite release in the Farley PRA.

The NRC staff has reviewed SNC's data and evaluation methods and concludes that the quality
of the risk analysis is adequate to support an assessment of the risk reduction potential for
candidate SAMAs. Accordingly, the staff based its assessment of offsite risk on the CDF and
offsite doses reported by SNC.
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1 Table 5-4. Breakdown of Population Dose by Containment Release Mode

2

3

4

5

6

7

B

Population Dose (person-
Containment Release Mode remit per year) % Contribution

Late containment failure 0.06 5

SGTR 0.05 4

ISLOCA 0.69 57

Containment Isolation failure 0.17 14

No containment failure 0.24 20

Total CDF (from Internal events) 1.21 100
9 a) One person-Rem per year = 0.01 person-Sv per year

10

11 5.2.3 Potential Plant Improvements

12 Once the dominant contributors to plant risk were Identified, SNC searched for ways to reduce
13 that risk. In identifying and evaluating potential SAMAs, SNC considered SAMA analyses
14 performed for other operating plants which have submitted license renewal applications, as well
15 as industry and NRC documents that discuss potential plant Improvements, such as
16 NUREG-1 560 (NRC 1997a). SNC identified 124 potential risk-reducing Improvements (SAMAs)
17 to plant components, systems, procedures and training.

18 All but 40 of the these SAMAs were removed from further consideration because: (1) the SAMA
19 is not applicable at Farley due to design differences, (2) the SAMA has already been addressed
20 in the existing Farley design, (3) the SAMA has already been addressed In Farley's procedures
21 and/or training program, or (4) the SAMA is sufficiently similar to other SAMA candidates and
22 was combined or dropped.

23 Preliminary cost estimates were prepared for each of the 40 remaining candidates. The cost
24 estimates were compared to the maximum attainable benefit or MAB. The MAB is the dollar
25 value of the benefit that would be achieved if the plant risk and population dose from postulated
26 accidents could be reduced to zero. If the cost of a SAMA exceed the MAB, it could not be
27 cost-beneficial because no single SAMA could eliminate all the risk. To account for external
28 events, the maximum attainable benefit or MAB was doubled, and then applied to the remaining
29 candidates. In an RAI, the staff asked SNC to justify the doubling of the internal events CDF to
30 account for external events, particularly since the fire CDF reported in the IPEEE is greater than
31 the internal events CDF (NRC 2003). In response to the RAI, SNC stated that a multiplying
32 factor of three is more appropriate than the factor of two used in the baseline analysis
33 (SNC 2004a), and re-evaluated the SAMAs using a factor of three.
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1 Based on the re-evaluation SNC identified a total of 24 candidate SAMAs for further evaluation.
2 Four of the candidate SAMAs were eliminated because they would not contribute to a
3 significant reduction in CDF or were very expensive. One additional candidate SAMA
4 (SAMA 121) relates to a plant modification that is currently in progress. Specifically, for
5 SAMA 121, SNC noted that prior to the performance of the SAMA analysis, SNC management
6 had approved implementation of proposed SAMA 121. The modifications have been completed
7 on two of the five pumps. The remaining pumps are currently scheduled to be completed by
8 the end of 2005. Thus, SAMA 121 was not considered further. Therefore, these five SAMA
9 candidates were eliminated from further evaluation, leaving 19 SAMAs for further evaluation.

10 The 19 remaining SAMAs, plus two additional SAMAs identified in response to an RAI (for a
1 1 total of 21 SAMAs) were further evaluated. The staff concludes that SNC used a systematic
12 and comprehensive process for identifying potential plant improvements for Farley, and that the
13 set of potential plant improvements identified by SNC is reasonably comprehensive and
14 therefore acceptable.

15 5.2.4 Evaluation of Risk Reduction and Costs of Improvements

16 SNC evaluated the risk-reduction potential of the remaining 21 SAMAs that were applicable to
17 Farley. A majority of the SAMA evaluations were performed in a bounding fashion in that the
18 SAMA was assumed to completely eliminate the risk associated with the proposed
19 enhancement. Such bounding calculations overestimate the benefit of the risk reduction and
20 are conservative.

21 SNC estimated the costs of implementing the 21 candidate SAMAs through the application of
22 engineering judgment and review of other plants' estimates for similar improvements. The cost
23 estimates conservatively did not include the cost of replacement power during extended
24 outages required to implement the modifications, nor did they include recurring maintenance
25 and surveillance costs or contingency costs associated with unforeseen implementation
26 obstacles. Cost estimates typically included engineering, procedures, training, documentation,
27 procurement, and construction (SNC 2004a).

28 The staff reviewed the bases for the applicant's cost estimates. For certain improvements, the
29 staff also compared the cost estimates to estimates developed elsewhere for similar
30 improvements, including estimates developed as part of other licensees' analyses of SAMAs for
31 operating reactors and advanced light-water reactors. The staff found the costs to be
32 consistent with estimates provided in support of other plants' analyses.

33 The staff concludes that the risk reduction and the cost estimates provided by SNC are
34 sufficient and appropriate for use in the SAMA evaluation.
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1 5.2.5 Cost-Benefit Comparison

2 The cost-benefit analysis performed by SNC was based primarily on NUREG/BR-01 84 (NRC
3 1997b) and was executed consistent with this guidance. The total benefit associated with each
4 of the 21 SAMAs was evaluated by SNC. These values were determined for the various
5 averted costs based on the estimated annual reductions in CDF and person-rem dose. Based
6 on a revised assessment (SNC 2004a), the estimated benefits were then tripled to account for
7 additional risk reduction In external events.

8 In response to an RAI, SNC considered the uncertainties associated with the internal events
9 CDF. Since SNC does not currently have an uncertainty analysis for the Farley PRA, SNC

10 estimated the uncertainty distribution by reviewing representative distributions for similar plants
11 (SNC 2004a). To provide an upper bound estimate of the uncertainties In the CDF for internal
12 and external events, the baseline benefit, which includes a factor of three for external events,
13 was Increased by an additional factor of two, yielding an MAB of $4.2M. As a result, SNC found
14 three of the 21 SAMAs to be cost beneficial:

15 * SAMA 7: Increase the charging pump lube oil capacity by adding a supplemental lube oil
16 reservoir for each charging pump,

17 * SAMA 11: Use existing hydro test pump for reactor coolant pump (RCP) seal injection,

18 * SAMA S166: Proceduralize local manual operation of auxillaryfeedwater (AFW) when
19 control power is lost.

20 In addition to the above SAMAs, the staff questioned SNC about lower cost alternatives to
21 some of the SAMAs evaluated, Including the use of portable battery chargers and a direct-drive
22 diesel AFW pump (NRC 2003). In response (SNC 2004b), SNC estimated that the costs for
23 each of these modifications would easily exceed the $500,000 estimated benefit. Based on
24 these estimates, SNC concluded that neither of these alternatives would be cost-beneficial.
25 The staff concurs with SNC's conclusion.

26 The staff concludes that, with the exception of the three potentially cost-beneficial SAMAs, the
27 costs of the SAMAs would be higher than the associated benefits. This conclusion is supported
28 by uncertainty assessment and sensitivity analysis. Risk reduction and cost estimates were
29 found to be reasonable, and generally conservative.

30 5.2.6 ConclusIons

31 The staff reviewed SNC's SAMA analysis and concluded that the methods used and the
32 implementation of those methods were sound. Based on its review of the SNC SAMA analysis,
33 the staff concurs that out of the 124 candidate SAMAs only SAMAs 7, 11 and 166 are cost-
34 beneficial. This is based on conservative treatment of costs and benefits. This conclusion is
35 consistent with the low residual level of risk indicated In the Farley PRA and the fact that Farley
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1 has already implemented all of the plant improvements identified from the IPE and IPEEE
2 processes. Given the potential risk reduction and the relatively modest implementation costs of
3 the three SAMAs identified above, the staff concludes that further evaluation of these SAMAs
4 by SNC is warranted. In response to an RAI, SNC stated that it currently has plans to
5 implement SAMA S166, and will evaluate SAMAs 7 and 11 for implementation (SNC 2004b).
6 However, these SAMAs do not relate to adequately managing the effects of aging during the
7 period of extended operation. Therefore, they need not be implemented as part of license
8 renewal pursuant to 10 CFR Part 54.
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1 6.0 Environmental Impacts of the Uranium
2 Fuel Cycle and Solid Waste Management

3 Environmental issues associated with the uranium fuel cycle and solid waste management are
4 discussed In the Generic Environmental Impact Statement for Ucense Renewal of Nuclear
5 Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996, 1999).() The GEIS includes a
6 determination of whether the analysis of the environmental issue could be applied to all plants
7 and whether additional mitigation measures would be warranted. Issues are then assigned a
8 Category I or a Category 2 designation. As set forth in the GEIS, Category 1 issues are those
9 that meet all of the following criteria:

10 (1) The environmental Impacts associated with the issue have been determined to apply
11 either to all plants or, for some Issues, to plants having a specific type of cooling
12 system or other specified plant or site characteristic.

13 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
14 to the Impacts (except for collective offsite radiological Impacts from the fuel cycle
15 and from high-level waste [HLW] and spent fuel disposal).

16 (3) Mitigation of adverse impacts associated with the Issue has been considered in the
17 analysis, and it has been determined that additional plant-specific mitigation
18 measures are not likely to be sufficiently beneficial to warrant implementation.

19 For Issues that meet the three Category 1 criteria, no additional plant-specific analysis Is
20 required unless new and significant Information Is identified.

21 Category 2 issues are those that do not meet one or more of the criteria for Category 1, and
22 therefore, additional plant-specific review of these Issues Is required.

23 This chapter addresses the issues that are related to the uranium fuel cycle and solid waste
24 management during the license renewal term that are listed In Table B-1 of 10 CFR Part 51,
25 Subpart A, Appendix B, and are applicable to Farley Units 1 and 2. The generic potential
26 impacts of the radiological and nonradiological environmental impacts of the uranium fuel cycle
27 and transportation of nuclear fuel and wastes are described In detail in the GEIS based, in part,
28 on the generic impacts provided in 10 CFR 51.51(b), Table S-3, "Table of Uranium Fuel Cycle
29 Environmental Data," and In 10 CFR 51.52(c), Table S-4, Environmental Impact of
30 Transportation of Fuel and Waste to and from One Light-Water-Cooled Nuclear Power
31 Reactor." The GEIS also addresses the impacts from radon-222 and technetium-99.

{' 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 6.1 The Uranium Fuel Cycle

2 Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
3 Farley Units 1 and 2 from the uranium fuel cycle and solid waste management are listed in
4 Table 6-1.

5 Table 6-1.
6

Category 1 Issues Applicable to the Uranium Fuel Cycle and Solid
Waste Management During the Renewal Term

7
8

9

10
11

12
13
14

15

16

17

18

19

20

21

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

URANIUM FUEL CYCLE AND WASTE MANAGEMENT

Offsite radiological impacts (Individual effects from other 6.1; 6.2.1; 6.2.2.1; 6.2.2.3; 6.2.3; 6.2.4;
than the disposal of spent fuel and high-level waste) 6.6
Offsie radiological impacts (collective effects) 6.1; 6.2.2.1; 6.2.3; 6.2.4; 6.6

Offsite radiological Impacts (spent fuel and high-level 6.1; 6.2.2.1; 6.2.3; 6.2.4; 6.6
waste disposal)
Nonradiological impacts of the uranium fuel cycle 6.1; 6.22.6; 6.2.2.7; 6.2.2.8; 6.2.2.9;

6.2.3; 6.2.4; 6.6

Low-level waste (LLW) storage and disposal 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.A.5.2;
6.4.4.5.3; 6.4.4.5.4; 6.4.4.6; 6.6

Mixed waste storage and disposal 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

Onsite spent fuel 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

Nonradiological waste 6.1; 6.5; 6.5.1; 6.5.2; 6.5.3; 6.6

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

22 Southern Nuclear Operating Company (SNC) stated in its Environmental Report (ER; SNC
23 2003) that it is not aware of any new and significant information associated with the renewal of
24 the Farley Units 1 and 2 operating licenses (OLs). The staff has not identified any significant
25 new information during its independent review of the SNC ER (SNC 2003), the staff's site visit,
26 the scoping process, or staff evaluation of other available information. Therefore, the staff
27 concludes that there are no impacts related to these issues beyond those discussed in the
28 GEIS. For these issues, the staff concluded in the GEIS that the impacts are SMALL except for
29 the collective offsite radiological impacts from the fuel cycle and from high-level waste and
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1 spent fuel disposal, as discussed below, and that additional plant-specific mitigation measures
2 are not likely to be sufficiently beneficial to be warranted.

3 A brief description of the staff review and the GEIS conclusions, as codified in Table B-1,
4 10 CFR Part 51, for each of these issues follows:

5 * Offsite radiological impacts (individual effects from other than the disposal of spent fuel and
6 high-level waste). Based on information in the GEIS, the Commission found that

7 Offsite impacts of the uranium fuel cycle have been considered by the Commission in
8 Table S-3 of 10 CFR 51.51 (b). Based on information In the GEIS, impacts on
9 Individuals from radioactive gaseous and liquid releases Including radon-222 and

10 technetium-99 are small.

11 The staff has not Identified any new and significant Information on this Issue during its
12 Independent review of the SNC ER (SNC 2003), the staff's site visit, the scoping process, or
13 staff evaluation of other available information. Therefore, the staff concludes that there are no
14 offsite radiological impacts of the uranium fuel cycle during the renewal term beyond those
15 discussed In the GEIS.

16 * Offslte radiological impacts (collective effects). In the GEIS, the staff found that

17 The 100-year environmental dose commitment to the U.S. population from the fuel
18 cycle, high level waste and spent fuel disposal excepted, is calculated to be about
19 14,800 person rem (148 person Sv), or 12 cancer fatalities, for each additional 20-year
20 power reactor operating term. Much of this, especially the contribution of radon
21 releases from mines and tailing piles, consists of tiny doses summed over large
22 populations. This same dose calculation can theoretically be extended to include many
23 tiny doses over additional thousands of years as well as doses outside the U.S. The
24 result of such a calculation would be thousands of cancer fatalities from the fuel cycle,
25 but this result assumes that even tiny doses have some statistical adverse health effect
26 which will not ever be mitigated (for example no cancer cure in the next thousand
27 years), and that these doses projected over thousands of years are meaningful.
28 However, these assumptions are questionable. In particular, science cannot rule out the
29 possibility that there will be no cancer fatalities from these tiny doses. For perspective,
30 the doses are very small fractions of regulatory limits and even smaller fractions of
31 natural background exposure to the same populations.

32 Nevertheless, despite all the uncertainty, some judgement as to the regulatory National
33 Environmental Policy Act (NEPA) implications of these matters should be made, and it
34 makes no sense to repeat the same judgement in every case. Even taking the
35 uncertainties Into account, the Commission concludes that these impacts are acceptable
36 in that these impacts would not be sufficiently large to require the NEPA conclusion, for
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1 any plant, that the option of extended operation under 10 CFR Part 54 should be
2 eliminated. Accordingly, while the Commission has not assigned a single level of
3 significance for the collective effects of the fuel cycle, this issue is considered
4 Category 1.

5 The staff has not identified any new and significant information during its independent review of
6 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or staff evaluation of other
7 available information. Therefore, the staff concludes that there are no offsite radiological
8 impacts (collective effects) from the uranium fuel cycle during the renewal term beyond those
9 discussed in the GEIS.

10 * Offsite radiological Impacts (spent fuel and high-level waste disposal). Based on
11 information in the GEIS, the Commission found that

12 For the high level waste and spent fuel disposal component of the fuel cycle, there are
13 no current regulatory limits for offsite releases of radionuclides for the current candidate
14 repository site. However, if we assume that limits are developed along the lines of the
15 1995 National Academy of Sciences (NAS) report, "Technical Bases for Yucca Mountain
16 Standards," and that in accordance with the Commission's Waste Confidence Decision,
17 10 CFR 51.23, a repository can and likely will be developed at some site which will
18 comply with such limits, peak doses to virtually all individuals will be 100 mrem (1 mSv)
19 per year or less. However, while the Commission has reasonable confidence that these
20 assumptions will prove correct, there is considerable uncertainty since the limits are yet
21 to be developed, no repository application has been completed or reviewed, and
22 uncertainty is inherent in the models used to evaluate possible pathways to the human
23 environment. The NAS report Indicated that 100 mrem (1 mSv) per year should be
24 considered as a starting point for limits for individual doses, but notes that some
25 measure of consensus exists among national and international bodies that the limits
26 should be a fraction of the 100 mrem (1 mSv) per year. The lifetime individual risk from
27 100 mrem (1 mSv) annual dose limit is about 3 x 10'3.

28 Estimating cumulative doses to populations over thousands of years is more
29 problematic. The likelihood and consequences of events that could seriously
30 compromise the integrity of a deep geologic repository were evaluated by the U.S.
31 Department of Energy in the Final Environmental Impact Statement: Management of
32 Commercially Generated Radioactive Waste (DOE 1980). The evaluation estimated the
33 70-year whole-body dose commitment to the maximum individual and to the regional
34 population resulting from several modes of breaching a reference repository in the year
35 of closure, after 1000 years, after 100,000 years, and after 100,000,000 years.
36 Subsequently, the NRC and other Federal agencies have expended considerable effort
37 to develop models for the design and for the licensing of a high level waste repository,
38 especially for the candidate repository at Yucca Mountain. More meaningful estimates
39 of doses to population may be possible in the future as more is understood about the
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1 performance of the proposed Yucca Mountain repository. Such estimates would involve
2 very great uncertainty, especially with respect to cumulative population doses over
3 thousands of years. The standard proposed by the NAS is a limit on maximum
4 individual dose. The relationship of potential new regulatory requirements, based on the
5 NAS report, and cumulative population impacts has not been determined, although the
6 report articulates the view that protection of Individuals will adequately protect the
7 population for a repository at Yucca Mountain. However, EPA's generic repository
8 standards in 40 CFR Part 191 generally provide an Indication of the order of magnitude
9 of cumulative risk to population that could result from the licensing of a Yucca Mountain

10 repository, assuming the ultimate standards will be within the range of standards now
11 under consideration. The standards in 40 CFR Part 191 protect the population by
12 imposing "containment requirements" that limit the cumulative amount of radioactive
13 material released over 10,000 years. Reporting performance standards that will be
14 required by EPA are expected to result In releases and associated health consequences
15 in the range between 10 and 100 premature cancer deaths with an upper limit of 1000
16 premature cancer deaths worldwide for a 100,000 metric tonne (MTHM) repository.

17 Nevertheless, despite all the uncertainty, some judgement as to the regulatory NEPA
18 implications of these matters should be made and it makes no sense to repeat the same
19 judgement in every case. Even taking the uncertainties into account, the Commission
20 concludes that these impacts are acceptable in that these impacts would not be
21 sufficiently large to require the NEPA conclusion, for any plant, that the option of
22 extended operation under 10 CFR Part 54 should be eliminated. Accordingly, while the
23 Commission has not assigned a single level of significance for the impacts of spent fuel
24 and high level waste disposal, this issue is considered Category 1.

25 Since the GEIS was originally Issued In 1996, EPA has published radiation protection standards
26 for Yucca Mountain, Nevada, at 40 CFR Part 197, "Public Health and Environmental Radiation
27 Protection Standards for Yucca Mountain, Nevada," on June 13, 2001 (66 FR 32132). The
28 Energy Policy Act of 1992 (42 USC 10101 et seq.) directs that the NRC adopt these standards
29 into its regulations for reviewing and licensing the repository. NRC published Its regulations at
30 10 CFR Part 63 on November 2, 2001 (66 FR 55792). These standards include the following:
31 (1) 0.15 mSv/year (15 mrem/year) dose limit for members of the public during the storage
32 period prior to repository closure, (2) 0.15 mSv/year (15 mrem/year) dose limit for the
33 reasonably maximally exposed individual for 10,000 years following disposal, (3) 0.15 mSv/year
34 (15 mremlyear) dose limit for the reasonably maximally exposed individual as a result of a
35 human intrusion at or before 10,000 years after disposal, and (4) a groundwater protection
36 standard that states for 10,000 years of undisturbed performance after disposal, radioactivity in
37 a representative volume of groundwater will not exceed (a) 0.19 Bq/L ((5 pCVL) (radium-226
38 and radium-228), (b) 0.56 BqIL (15 pCVL) (gross alpha activity), and (c) 0.04 mSv/year (4
39 mrem/year) to the whole body or any organ (from combined beta and photon-emitting
40 radionuclides).
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1 On February 15, 2002, after receipt of a recommendation by the Secretary, U.S. Department of
2 Energy (DOE), the President recommended the Yucca Mountain site for the development of a
3 repository for the geologic disposal of spent nuclear fuel and high-level nuclear waste. The
4 U.S. Congress approved this recommendation on July 9, 2002. On July 23, 2002, the
5 President signed into law House Joint Resolution 87, designating Yucca Mountain as the
6 repository for spent nuclear waste. This development does not represent new and significant
7 information with respect to the offsite radiological impacts related to spent fuel and high-level
8 waste disposal during the renewal term.

9 The staff has not identified any new and significant information during its independent review of
10 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or staff evaluation of other
11 available information. Therefore, the staff concludes that there are no offsite radiological
12 impacts related to spent fuel and high-level waste disposal during the renewal term beyond
13 those discussed in the GEIS.

14 * Nonradiolopical impacts of the uranium fuel cycle. Based on information in the GEIS, the
15 Commission found that

16 The nonradiological impacts of the uranium fuel cycle resulting from the renewal of an
17 operating license for any plant are found to be small.

1i The staff has not identified any new and significant information during its independent review of
19 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or staff evaluation of other
20 available information. Therefore, the staff concludes that there are no nonradiological impacts
21 of the uranium fuel cycle during the renewal term beyond those discussed in the GEIS.

22 * Low-level waste storage and disposal. Based on information in the GEIS, the Commission
23 found that

24 The comprehensive regulatory controls that are in place and the low public doses being
25 achieved at reactors ensure that the radiological impacts to the environment will remain
26 small during the term of a renewed license. The maximum additional onsite land that
27 may be required for low-level waste storage during the term of a renewed license and
28 associated impacts will be small. Nonradiological impacts on air and water will be
29 negligible. The radiological and nonradiological environmental impacts of long-term
30 disposal of low-level waste from any individual plant at licensed sites are small. In
31 addition, the Commission concludes that there is reasonable assurance that sufficient
32 low-level waste disposal capacity will be made available when needed for facilities to be
33 decommissioned consistent with NRC decommissioning requirements.

Draft NUREG-1437, Supplement 18 6-6 August 2004



Environrhental Impacts of the Uranium Fuel Cycle and Solid Waste Management

1 The staff has not identified any new and significant information during its independent review of
2 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or staff evaluation of other
3 available Information. Therefore, the staff concludes that there are no impacts of LLW storage
4 and disposal associated with the renewal term beyond those discussed in the GEIS.

5 . Mixed waste storage and disposal. Based on information in the GEIS, the Commission
6 found that

7 The comprehensive regulatory controls and the facilities and procedures that are in
8 place ensure proper handling and storage, as well as negligible doses and exposure to
9 toxic materials for the public and the environment at all plants. License renewal will not

10 increase the small, continuing risk to human health and the environment posed by mixed
11 waste at all plants. The radiological and nonradiological environmental impacts of long-
12 term disposal of mixed waste from any individual plant at licensed sites are small. In
13 addition, the Commission concludes that there Is reasonable assurance that sufficient
14 mixed waste disposal capacity will be made available when needed for facilities to be
15 decommissioned consistent with NRC decommissioning requirements.

16 The staff has not identified any new and significant Information during its independent review of
17 the SNC ER (SNC 2003), the staff's she visit, the scoping process, or staff evaluation of other
18 available information. Therefore, the staff concludes that there are no impacts of mixed waste
19 storage and disposal associated with the renewal term beyond those discussed in the GEIS.

20 * Onsite snent fuel. Based on Information in the GEIS, the Commission found that

21 The expected increase in the volume of spent fuel from an additional 20 years of
22 operation can be safely accommodated on site with small environmental effects through
23 dry or pool storage at all plants If a permanent repository or monitored retrievable
24 storage is not available.

25 The staff has not identified any new and significant Information during its independent review of
26 the SNC ER (SNC 2003), 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 onsite spent
28 fuel associated with license renewal beyond those discussed In the GEIS.

29 * Nonradiological waste. Based on Information In the GEIS, the Commission found that

30 No changes to generating systems are anticipated for license renewal. Facilities and
31 procedures are In place to ensure continued proper handling and disposal at all plants.

August 2004 6-7 Draft NUREG-1437, Supplement 18



Environmental Impacts of the Uranium Fuel Cycle and Solid Waste Management

1 The staff has not identified any new and significant information during its independent review of
2 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or staff evaluation of other
3 available Information. Therefore, the staff concludes that there are no nonradiological waste
4 impacts during the renewal term beyond those discussed in the GEIS.

5 . Transportation. Based on information contained in the GEIS, the Commission found that

6 The impacts of transporting spent fuel enriched up to 5 percent uranium-235 with
7 average bumup for the peak rod to current levels approved by NRC up to 62,000 Mwd/
8 metric tons Uranium (MTU) and the cumulative impacts of transporting high-level waste
9 to a single repository, such as Yucca Mountain, Nevada, are found to be consistent with

10 the impact values contained In 10 CFR 51.52(c), Summary Table S-4-Environmental
11 Impact of Transportation of Fuel and Waste to and from One Light-Water-Cooled
12 Nuclear Power Reactor. If fuel enrichment or bumup conditions are not met, the
13 applicant must submit an assessment of the implications for the environmental impact
14 values reported in § 51.52.

15 Farley Units 1 and 2 meet the fuel enrichment and bumup conditions set forth in Addendum 1
16 to the GEIS. The staff has not identified any new and significant information during its
17 independent review of the SNC ER (SNC 2003), the staff's site visit, the scoping process, or
18 staff evaluation of other available information. Therefore, the staff concludes that there are no
19 Impacts of transportation associated with license renewal beyond those discussed in the GEIS.

20 There are no Category 2 issues for the uranium fuel cycle and solid waste management.

21 6.2 References

22 10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental
23 Protection Regulations for Domestic Licensing and Related Regulatory Functions."

24 10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, uRequirements for
25 Renewal of Operating Licenses for Nuclear Power Plants."

26 10 CFR Part 63. Code of Federal Regulations, Title 10, Energy, Part 63, "Disposal of High-
27 Level Radioactive Wastes in a Geologic Repository at Yucca Mountain, Nevada."

28 40 CFR Part 191. Code of Federal Regulations, Title 40, Protection of Environment, Part 191,
29 "Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear
30 Fuel, High-Level and Transuranic Radioactive Waste."
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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 66 FR 32132. "Public Health and Environmental Radiation Protection Standards for Yucca
5 Mountain, Nevada. Federal Register, Vol. 66, No. 114. Washington, D.C. June 13, 2001.

6 66 FR 55792. Disposal of High-Level Radioactive Wastes in a Proposed Geological
7 Repository at Yucca Mountain, Nevada." Federal Register, Vol. 66, No. 213. Washington, D.C.
8 November 2, 2001.

9 Energy Policy Act of 1992. 42 USC 101 01, et seq.

10 Southern Nuclear Operating Company (SNC). 2003. Joseph M. Farley Nuclear Plant
11 Application for License Renewal, Appendix 0-Applicant's Environmental Report. Birmningham,
1 2 Alabama.

13 National Academy of Sciences (NAS). 1995. Technical Bases for Yucca Mountain Standards.
14 Washington, D.C.

15 National Environmental Policy Act (NEPA) of 1969, as amended. 42 USC 4321, et seq.

16 U.S. Department of Energy (DOE). 1980. Final Environmental Impact Statement:
17 Management of Commercially Generated Radioactive Waste. DOE/EIS-0046F.
18 Washington, D.C.

19 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
20 for License Renewal of Nuclear Plants. NUREG-1437, Volumes 1 and 2. Washington, D.C.

21 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
22 for License Renewal of Nuclear Plants, Main Report. Section 6.3-Transportation, Table 9.1,
23 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final Report.
24 NUREG-1437, Volume 1, Addendum 1, Washington, D.C.
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1 7.0 Environmental Impacts of Decommissioning

2 Environmental impacts from the activities associated with the decommissioning of any reactor
3 before or at the end of an initial or renewed license are evaluated in the Generic Environmental
4 Impact Statement for Decommissioning of Nuclear Facilities, NUREG-0586, Supplement 1
5 (NRC 2002). The staff's evaluation of the environmental impacts of decommissioning
6 presented in Supplement 1 resulted in a range of Impacts for each environmental issue. These
7 results may be used by licensees as a starting point for a plant-specific evaluation of the
8 decommissioning impacts at their facilities.

9 The Incremental environmental Impacts associated with decommissioning activities resulting
10 from continued plant operation during the renewal term are evaluated in the Generic
11 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
12 Volumes 1 and 2 (NRC 1996, 1999).') The evaluation in NUREG-1437 includes a
13 determination of whether the analysis of the environmental Issue could be applied to all plants
14 and whether additional mitigation measures would be warranted. Issues are then assigned a
15 Category 1 or a Category 2 designation. As set forth In the GEIS, Category 1 Issues are those
16 that meet all of the following criteria:

17 (1) The environmental Impacts associated with the Issue have been determined to apply
18 either to all plants or, for some issues, to plants having a specific type of cooling
19 system or other specified plant or site characteristics.

20 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
21 to the impacts (except for collective offsite radiological impacts from the fuel cycle
22 and from high level waste and spent fuel disposal).

23 (3) Mitigation of adverse impacts associated with the Issue has been considered in the
24 analysis, and it has been determined that additional plant-specific mitigation
25 measures are likely not to be sufficiently beneficial to warrant implementation.

26 For issues that meet the three Category I criteria, no additional plant-specific analysis is
27 required unless new and significant information Is identified.

28 Category 2 issues are those that do not meet one of 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.

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 7.1 Decommissioning

2 Category 1 issues in Table B-i of 10 CFR Part 51, Subpart A, Appendix B that are applicable to
3 Farley Units 1 and 2 decommissioning following the renewal term are listed in Table 7-1.
4 Southern Nuclear Company (SNC) stated in its Environmental Report (ER; SNC 2003) that it is
5 aware of no new and significant information regarding the environmental impacts of Farley
6 Units 1 and 2 license renewal. The staff has not identified any significant new information
7 during its independent review of the SNC ER (SNC 2003), the staff's site visit, the scoping
8 process, or its evaluation of other available information. Therefore, the staff concludes that
9 there are no impacts related to these issues beyond those discussed in the GEIS. For all of

10 these issues, the staff concluded in the GEIS that the impacts are SMALL, and additional plant-
I 1 specific mitigation measures are not likely to be sufficiently beneficial to be warranted.

12 Table 7-1. Category 1 Issues Applicable to the Decommissioning of Farley
13 Units 1 and 2 Following the Renewal Term

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

1 5 DECOMMISSIONING

16
17
18
19
20
21
22

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

23 A brief description of the staff's review and the GEIS conclusions, as codified in Table B-1, for
24 each of the issues follows:

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

26 Doses to the public will be well below regulatory standards regardless of which
27 decommissioning method is used. Occupational doses would increase no more than 1
28 man-rem (0.01 person-Sv) caused by buildup of long-lived radionuclides during the
29 license renewal term.

30 The staff has not identified any new and significant information during its independent review of
31 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or its evaluation of other
32 available information. Therefore, the staff concludes that there are no radiation dose impacts
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1 associated with decommissioning following the license renewal term beyond those discussed in
2 the GEIS.

3 . Waste management. Based on information in the GEIS, the Commission found that

4 Decommissioning at the end of a 20-year license renewal period would generate no
5 more solid wastes than at the end of the current license term. No increase in the
6 quantities of Class C or greater than Class C wastes would be expected.

7 The staff has not Identified any new and significant information during Its independent review of
8 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or its evaluation of other
9 available information. Therefore, the staff concludes that there are no impacts from solid waste

10 associated with decommissioning following the license renewal term beyond those discussed in
11 the GEIS.

12 * Air qualit. Based on information found in the GEIS, the Commission found that

13 Air quality impacts of decommissioning are expected to be negligible either at the end of
14 the current operating term or at the end of the license renewal term.

15 The staff has not Identified any new and significant information during its independent review of
16 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or Its evaluation of other
17 available Information. Therefore, the staff concludes that there are no impacts on air quality
18 associated with decommissioning following the license renewal term beyond those discussed in
19 the GEIS.

20 * Water quality. Based on information found In the GEIS, the Commission found that

21 The potential for significant water quality Impacts from erosion or spills is no greater
22 whether decommissioning occurs after a 20-year license renewal period or after the
23 original 40-year operation period, and measures are readily available to avoid such
24 Impacts.

25 The staff has not identified any new and significant information during its independent review of
26 the SNC ER (SNC 2003), the staff's site visit, the scoping process, or its evaluation of other
27 available information. Therefore, the staff concludes that there are no Impacts on ecological
28 resources associated with decommissioning following the license renewal term beyond those
29 discussed in the GEIS.

30 * Ecological resources. Based on Information found in the GEIS, the Commission found that

31 Decommissioning either after the initial operating period or after a 20-year license
32 renewal period is not likely to have any direct ecological impacts.
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1 The staff has not identified any new and significant information during its independent review of
2 the SNC ER (SNC 2003), the staffs site visit, the scoping process, or its evaluation of other
3 available information. Therefore, the staff concludes that there are no impacts on ecological
4 resources associated with decommissioning following the license renewal term beyond those
5 discussed in the GEIS.

6 * Socioeconomic impacts. Based on information found in the GEIS, the Commission found
7 that

8 Decommissioning would have some short-term socioeconomic impacts. The impacts
9 would not be increased by delaying decommissioning until the end of a 20-year

10 relicense period, but they might be decreased by population and economic growth.

11 The staff has not identified any new and significant information during its independent review of
12 the SNC ER (SNC 2003), the staffs site visit, the scoping process, or its evaluation of other
13 available information. Therefore, the staff concludes that there are no socioeconomic impacts
14 associated with decommissioning following the license renewal term beyond those discussed in
15 the GEIS.

16 7.2 References

17 10 CFR 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental Protection
18 Regulations for Domestic Licensing and Related Regulatory Functions."

19 Southern Nuclear Operating Company (SNC). 2003. Joseph M. Farley Nuclear Plant
20 Application for License Renewal, Appendix D-Applicant's Environmental Report. Birmingham,
21 Alabama.

22 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
23 for License Renewal of Nuclear Plants. NUREG-1 437, Volumes 1 and 2, Washington, D.C.

24 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
25 for License Renewal of Nuclear Plants, Main Report, Section 6.3-Transportation, Table 9.1,
26 Summary of Findings on NEPA Issues for License Renewal of Nuclear Power Plants, Final
27 Report. NUREG-1437, Volume 1, Addendum 1, Washington, D.C.

28 U.S. Nuclear Regulatory Commission (NRC). 2002. Generic Environmental Impact Statement
29 on Decommissioning of Nuclear Facilities, Supplement 1, Regarding the Decommissioning of
30 Nuclear Power Reactors. NUREG-0586, Supplement 1, Vols.1 and 2, Washington, D.C.
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1 8.0 Environmental Impacts of Alternatives to
2 Operating License Renewal

3 This chapter examines the potential environmental impacts associated with denying the
4 application for the renewal of the operating licenses (OLs) for Farley Units 1 and 2 (the
5 no-action alternative); the potential environmental impacts from electric generating sources
6 other than Farley Units 1 and 2; the possibility of purchasing electric power from other sources
7 to replace power generated by Farley Units 1 and 2 and the associated environmental impacts;
8 the potential environmental Impacts from a combination of generating and conservation
9 measures; and other generation alternatives that were deemed unsuitable for replacement of

10 power generated by Units 1 and 2. The environmental impacts are evaluated using the NRC's
11 three-level standard of significance-SMALL, MODERATE, or LARGE-developed using the
12 Council on Environmental Quality guidelines and set forth in the footnotes to Table B-1 of
13 10 CFR 51, Subpart A, Appendix B:

14 SMALL-Environmental effects are not detectable or are so minor that they will neither
15 destabilize nor noticeably after any Important attribute of the resource.

16 MODERATE-Environmental effects are sufficient to after noticeably, but not to
17 destabilize important attributes of the resource.

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

20 The impact categories evaluated in this chapter are the same as those used in the Generic
21 Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
22 Volumes I and 2 (NRC 1996, 1 999)'t) with the additional impact category of environmental
23 justice.

24 8.1 No-Action Alternative

25 NRC's regulations implementing the National Environmental Policy Act (NEPA) of 1969 specify
26 that the no-action alternative be discussed in an NRC environmental impact statement (EIS),
27 (see 10 CFR Part 51, Subpart A, Appendix A[4]). For license renewal, the no-action alternative
28 refers to a scenario in which the NRC would not renew the Farley OLs. Southern Nuclear
29 Operating Company (SNC) would then cease plant operations by the end of the current license
30 and initiate the decommissioning of the plants.

' 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 SNC would be required to shut down Farley and to comply with NRC decommissioning
2 requirements in 10 CFR 50.82 whether or not the OLs are renewed. If the Farley OLs are
3 renewed, shutdown of the units and decommissioning activities will not be avoided, but will be
4 postponed for up to an additional 20 years.

5 The environmental impacts associated with decommissioning following a license renewal period
6 of up to 20 years or following the no-action alternative would be bounded by the discussion of
7 impacts in Chapter 7 of the license renewal GEIS, (NRC 1996), Chapter 7 of this supplemental
8 environmental impact statement (SEIS), and the Final Generc Environmental Impact Statement
9 on Decommissioning of Nuclear Facilities, NUREG-0586, Supplement 1 (NRC 2002). The

10 impacts of decommissioning after 60 years of operation are not expected to be significantly
11 different from those occurring after 40 years of operation.

12 Impacts from the decision to permanently cease operations are not considered in
13 NUREG-0586, Supplement 1.(, Therefore, immediate impacts that occur between plant
14 shutdown and the beginning of decommissioning are considered here. These impacts, which
15 will occur when the units shut down regardless of whether the licenses were to be renewed or
16 not, are discussed below, with the results presented in Table 8-1. Plant shutdown will result in
17 a net reduction in power production capacity. The power not generated by Farley during the
18 license renewal term would likely be replaced by (1) power purchased from other electricity
19 providers, (2) generating alternatives other than Farley, (3) demand-side management (DSM)
20 and energy conservation, or (4) some combination of these options. The environmental
21 impacts of these options are discussed in Section 8.2.

22 * Land Use

23 In Chapter 4, the staff concluded that the impacts of continued plant operation on land use
24 would be SMALL. Onsite land use will not be affected immediately by the cessation of
25 operations. Plant structures and other facilities are likely to remain in place until
26 decommissioning. The transmission lines associated with the project would be expected to
27 remain in service after the plants stop operating. As a result, maintenance of the rights-of-way
28 (ROWs) will continue as before. Therefore, the staff concludes that the impacts on land use
29 from plant shutdown would be SMALL.

t Appendix J of NUREG-0586 Supplement 1 discusses the socioeconomic impacts of plant closure, but
the results of the analysis in Appendix J are not incorporated in the analysis presented in the main
body of the NUREG.
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1
2

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

3
4

5

Impact
Category
Land Use

6 Ecology

7 Water Use and
8 Quality

9 Air Quality

1 0 Waste

Impact

SMALL

SMALL

SMALL

SMALL

SMALL

Comment
Impacts are expected to be SMALL because plant shutdown Is
not expected to result in changes onsite or offsite land use.
Impacts are expected to be SMALL because current aquatic
impacts are SMALL. Terrestrial Impacts are not expected
because there will not be any land use changes.

Impacts are expected to be SMALL because surface water Intake
and discharges will decrease and groundwater use will decrease.
Impacts are expected to be SMALL because discharges related
to plant operation and worker transportation will decrease.
Impacts are expected to be SMALL because generation of
high-level waste will stop, and generation of low-level and mixed
waste will decrease.

Impacts are expected to be SMALL because radiological doses to
workers and members of the public, which are within regulatory
limits, will be reduced.

Impacts are expected to be MODERATE to LARGE because of a
decrease In employment and tax revenues. Transportation
Impacts would be SMALL because the decrease In employment
would reduce traffic.

Impacts are expected to be SMALL because plant structures will
remain In place.
Impacts are expected to be SMALL because shutdown of the
plant will not change land use.

-

11 Human Health SMALL

12 Socioeconomic MODERATE
to LARGE

13 Aesthetics

14 Historic and
1 5 Archaeological
1 6 Resources

SMALL

SMALL

17
18
19

Environmental
Justice

SMALL to
MODERATE

Impacts are expected to be SMALL to MODERATE because loss
of employment opportunities is expected.

20 * Ecology

21
22
23
24
25
26
27

In Chapter 4 of this SEIS, the NRC staff concluded that the ecological impacts of plant
operation were SMALL. Cessation of operations will be accompanied by a reduction in cooling
water flow and the thermal plume from the plant. The environmental impacts to aquatic
species, including threatened and endangered species, associated with these changes are
generally positive. The impact of plant closure on the terrestrial ecosystem will be negligible
because the transmission lines to the plant will remain in use. Therefore, the staff concludes
that ecological impacts from shutdown of the plant would be SMALL.
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1 * Water Use and Quality-Surface Water

2 In Chapter 4 of this SEIS the NRC staff concluded that impacts of plant operation on surface
3 water use and quality were SMALL. When the plant stops operating there will be an immediate
4 reduction in the consumptive use of water because of reduction in cooling water flow.
5 Therefore, the staff concludes that the impacts on surface water use and quality from plant
6 shutdown would be SMALL

7 * Water Use and Quality-Groundwater

8 In Chapter 4, the staff concluded that impacts of plant groundwater use on groundwater
9 availability and quality were SMALL. When the plant stops operating, there will be an

10 immediate reduction in the limited current use of groundwater for makeup. In addition, there
11 will be a gradual reduction in groundwater use for potable water as the plant staff decreases.
12 Therefore, the staff concludes that groundwater use and quality impacts from shutdown of the
13 plant would be SMALL.

14 * Air Quality

15 In Chapter 4, the staff found the impacts of plant operation on air quality to be SMALL. When
16 the plant stops operating, there will be a reduction in emissions from activities related to plant
17 operation such as use of diesel generators and workers' transportation. Therefore, the staff
18 concludes that the impact on air quality from shutdown of the plant would be SMALL

19 * Waste

20 The impacts of waste generated by plant operation are discussed in Chapter 6. The impacts of
21 low-level and mixed waste from plant operation are characterized as SMALL. When the plant
22 stops operating, the plant will stop generating high-level waste, and generation of low-level and
23 mixed waste associated with plant operation and maintenance will be reduced. Therefore, the
24 staff concludes that the impact of waste generated after shutdown of the plant would be
25 SMALL.

26 * Human Health

27 In Chapter 4 of this SEIS the NRC staff concluded that the impacts of plant operation on human
28 health were SMALL. After the cessation of operations the amount of radioactive material
29 released to the environment in gaseous and liquid forms will be reduced. Therefore, the staff
30 concludes that the impact of shutdown of the plant on human health will be SMALL. In addition,
31 the variety of potential accidents at the plant will be reduced to a limited set associated with
32 shutdown events and fuel handling. In Chapter 5 of this SEIS the NRC staff concluded that the
33 impacts of accidents during operation were SMALL. Therefore, the staff concludes that the
34 impacts of potential accidents following shutdown of the plant would be SMALL.
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1 * Socioeconomic

2 In Chapter 4, the NRC staff concluded that the socioeconomic impacts of continued plant
3 operation would be SMALL. There would be immediate socioeconomic impacts associated with
4 the shutdown of the plant because of the reduction in the staff at the plant. The plant is also
5 one of the largest and highest paying companies in the metropolitan area. Some employees
6 would be required to take lower paying jobs or relocate for similar jobs. There may also be an
7 Immediate reduction of up to 30 percent of total property tax revenues. The NRC staff
8 concludes that the socioeconomic Impacts of plant shutdown would range from MODERATE to
9 LARGE. Some of these Impacts could be offset if new power generating facilities are built at or

10 near the current site. See Appendix J to NUREG-0586, Supplement 1 (NRC 2002), for
11 additional discussion of the potential socioeconomic impacts of plant shutdown.

12 a Transportation

13 In Chapter 4, the staff concluded that the impacts of continued plant operation on transportation
14 would be SMALL Cessation of operations will be accompanied by reduction In traffic In the
15 vicinity of the plant. Most of the reduction will be associated with a reduction In the plant
16 workforce, but there will also be a reduction in shipment of material to and from the plant.
17 Therefore, the staff concludes that the Impact of plant closure on transportation would be
18 SMALL.

19 * Aesthetics

20 In Chapter 4, the staff concluded that the aesthetic Impacts of continued plant operation would
21 be SMALL. Cessation of operations will be accompanied by reduction In visible plumes from
22 the cooling towers. Plant structures and other facilities are likely to remain in place until
23 decommissioning. Therefore, the staff concludes that the aesthetic impacts of plant closure
24 would be SMALL.

25 * Historic and Archaeological Resources

26 In Chapter 4, the staff concluded that the Impacts of continued plant operation on historic and
27 archaeological resources would be SMALL. Onsite land use will not be affected immediately by
28 the cessation of operations. Plant structures and other facilities are likely to remain in place
29 until decommissioning. The transmission lines associated with the project are expected to
30 remain in service after the plant stops operating. As a result, maintenance of transmission line
31 ROWs will continue as before. Therefore, the staff concludes that the impacts on historic and
32 archaeological resources from plant shutdown would be SMALL.

33 * Environmental Justice

34 In Chapter 4, the staff concluded that the environmental justice impact of continued operation of
35 the plant would be SMALL because continued operation of the plant would not have a

August 2004 8-5 Draft NUREG-1437, Supplement 18



Environmental Impacts of Alternatives

1 disproportionately high and adverse impact on minority and low-income populations. Shutdown
2 of the plant could have disproportionately high and adverse impacts on minority and low-income
3 populations because of secondary socioeconomic impacts. The staff concludes that the
4 environmental justice impacts of plant shutdown could range from SMALL to MODERATE.
5 Some of these impacts could be offset if new power generating facilities are built at or near the
6 current site. See Appendix J to NUREG-0586, Supplement I (NRC 2002), for additional
7 discussion of these impacts.

8 8.2 Alternative Energy Sources

9 This section discusses the environmental impacts associated with alternative sources of
10 electricity to replace the electricity generated by Farley Units 1 and 2, assuming that the OLs for
11 Units 1 and 2 are not renewed. The order of presentation of alternative energy sources in
12 Section 8.2 does not imply which alternative would be most likely to occur or to have the least
13 environmental impacts.

14 The following generation alternatives are considered in detail:

15 * Coal-fired generation at the Farley site and at an alternate site (Section 8.2.1)

16 * Natural gas-fired generation at the Farley site and at an alternate site (Section 8.2.2)

17 * Nuclear generation at the Farley site and at an alternate site (Section 8.2.3).

18 The alternative of purchasing power from other sources to replace power generated at Farley
19 Units 1 and 2 is discussed in Section 8.2.4. Other power generation alternatives and
20 conservation alternatives considered by the staff and found not to be reasonable replacements
21 for the full production at Farley Units 1 and 2 are discussed in Section 8.2.5. Section 8.2.6
22 discusses the environmental impacts of a combination of generation and conservation
23 alternatives.

24 Each year the Energy Information Administration (EIA), a component of the U.S. Department of
25 Energy (DOE), Issues an Annual Energy Outlook. The Annual Energy Outlook 2004 was
26 issued in January 2004 (DOE/EIA 2004). EIA projects that natural gas-fired and coal-fired
27 electricity generation will constitute over 90'percent of electrical capacity additions between
28 2001 and 2025. Natural gas-fired generation is typically based on combined-cycle(') or
29 combustion-turbine technology, which can supply peak and intermediate capacity and can also

' In a combined-cycle unit, hot combustion gases in a combustion turbine rotate the turbine to generate
electricity. The hot exhaust from the combustion turbine is routed through a heat recovery boiler to
make steam to generate additional electricity.
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I be used to meet base load requirements.10 Coal-fired plants are generally used to meet base
2 load requirements. Renewable energy sources, Including conventional hydroelectric,
3 geothermal, wood, wood waste, municipal solid waste, landfill gas, other biomass, solar, and
4 wind power are projected by EIA to account for 5 percent of capacity additions.

5 EIA projects that oil-fired generation will decrease in the United States through 2025 because of
6 rising fuel costs and lower efficiencies. EIA's projections are based on the assumption that
7 providers of new generating capacity will seek to minimize cost while meeting applicable
8 environmental requirements. The cost of new oil-fired generation is not expected to be
9 competitive with that of coal and natural gas.

10 EIA also projects a small increase In nuclear power generation through 2025, accounting for
11 two percent of the generation growth.0 The growth in nuclear power generation is not higher
12 because natural gas and coal-fired plants are projected to be more economical. In spite of this
13 projection, since 1997, the NRC has certified three new standard designs for nuclear power
14 plants under the procedures in 10 CFR Part 52 Subpart B. Therefore, a new, nuclear plant
15 alternative for replacing power generated by Farley 1 and 2 is considered In Section 8.2.3. The
16 submission to the NRC of these three applications for certification indicates continuing Interest
17 in the possibility of licensing new nuclear power plants. The NRC has established a new
18 organization to prepare for and manage future reactor and site licensing applications.

19 Note that this section discusses the impacts of alternative generation technologies. It does not
20 address the Impacts of decommissioning. Further, it does not consider the impacts to the
21 Farley site of building alternative generation elsewhere, when such options are addressed. The
22 no-action alternative discussed in Section 8.1 covers the impacts at the Farley site of shutting
23 down Farley Units 1 and 2.

24 8.2.1 Coal-Fired Generation

25 The environmental impacts of the coal-fired alternative are examined in this section. Unless
26 otherwise Indicated, the assumptions and numerical values used in this section are from the
27 SNC Environmental Report (ER; SNC 2003). The staff reviewed this information and compared
28 it to environmental Impact Information In the GEIS, as well as other relevant Information and
29 sources where appropriate. Although the OL renewal period is only 20 years, the impact of
30 operating the coal-fired alternative for 40 years is considered (as a reasonable projection of the
31 operating life of a coal-fired plant). The staff assumed that Farley Units I and 2 would remain
32 in operation while the coal-fired altemative was constructed.

' A base load 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 base load generation; that is, these units generally run near full load.

Wb) Note that the sum of contributions from different sources totals more than 100 percent because
several sources are expected to decrease by 2025, including, for example, oil-fired generation.
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1 The coal-fired alternative is analyzed both for the existing Farley site and for an unnamed
2 alternate site. Siting a new coal-fired plant where an existing nuclear plant is located would
3 reduce many construction impacts (NRC 1996). Further, siting a new facility at the existing
4 Farley site would allow it to take advantage of existing infrastructure. Hence, although the staff
5 considered an alternate site, it is unlikely that it would be beneficial to place a new coal-fired
6 facility at an alternate site based purely on environmental considerations.

7 Consistent with SNC's ER, the staff assumes construction of two 800-megawatt electric
a (MW[e]) units, for a combined capacity of 1600 MW(e), as potential replacements for Farley
9 Units 1 and 2. SNC chose this size to be consistent with the natural gas-fired alternative, which

10 was chosen to match standards sizes for new combined-cycle facilities. The assumption of
11 1600 MW(e) understates the environmental impacts of replacing the 1699-MW(e) from Farley
12 Units 1 and 2. The remaining capacity would be made up from other sources. As a rough
13 estimate, i a coal-fired plant of exactly 1699 MW(e) were to be built, any numerical impacts, for
14 example, quantities of air pollutants, in this section might simply be adjusted upward
15 accordingly. However, given these adjustments, the staff has determined that the differences
16 between 1600 MW(e) and 1699 MW(e) of coal-fired generation would not be significant and
17 would not change the standard of significance (SMALL, MODERATE, or LARGE) of any
18 impacts.

19 SNC assumes the coal-fired alternative would use tangentially fired, dry-bottom combustors
20 with an associated heat rate(a) of 10,200 Btu/kWh (a thermodynamic efficiency of approximately
21 30 percent) and a capacity factoryl of 0.85 (SNC 2003). According to SNC, the coal-fired plant
22 would consume approximately 5.4 million MT (5.9 million tons) per year of pulverized
23 bituminous coal with an ash content of approximately 9.4 percent (SNC 2003). The facility
24 would be outfitted with low-nitrogen oxide (NOr) burners, overfire air, and selective catalytic
25 reduction for NO, control. Fabric filters would control particulate emissions, and a wet scrubber
26 using limestone would control sulfur dioxide (SO2 ) emissions.

27 The coal-fired alternative would require converting a significant quantity of land to industrial use
28 for the power plant, coal storage, as well as landfill disposal of ash, spent catalytic reduction
29 catalyst (used for control of NO, emissions), and scrubber sludge. SNC believes that the Farley
30 site is adequate to support these requirements. The Farley site consists of approximately
31 750 ha (1850 ac) (SNC 2003). The GEIS asserts that approximately 700 ha (1700 ac) would
32 be required to build a 1000-MW(e) coal-fired power plant at an alternate site (NRC 1996).
33 Locating a coal-fired power plant at an existing nuclear site would reduce this land requirement
34 below the GEIS estimate, and would allow the new facility to take advantage of existing

(a) Heat rate is a measure of generating station thermal efficiency. It is generally expressed in British
thermal units (Btu) per net kilowatt-hour (kWh). It is computed by dividing the total Btu content of fuel
burned for electricity generation by the resulting net kWh generation.

a' The capacity factor is the ratio of electricity generated in the period of time considered, to the energy
that could have been generated at continuous full-power operation during the same period.

Draft NUREG-1437, Supplement 18 8-8 August 2004



Environmental Impacts of Alternatives

1 infrastructure at the Farley site, including transmission facilities, roads, parking areas, office
2 buildings, and the existing cooling system. SNC estimates that the coal-fired alternative would
3 require approximately 170 ha (425 ac) for waste disposal and approximately 120 ha (300 ac) for
4 the powerblock and coal storage area.

5 SNC assumes that coal and lime (calcium oxide) would be delivered by rail after upgrading the
6 existing rail spur Into the Farley site. Rail upgrades would consist of replacing track and
7 culverts, and rebuilding train trestles. The staff has concluded that the rail option is feasible,
8 and therefore serves as the basis for the remainder of this discussion. SNC assumes that
9 delivery of large plant components would be by barge on the Chattahoochee River. Barge

10 transport would require maintenance dredging in the river and possibly releases of water from
11 upstream reservoirs during low flow or drought periods.

12 The staff assumed a coal-fired plant at the Farley site would use the existing closed-cycle
13 cooling system, which includes six mechanical draft cooling tower units. Each unit has three
14 14-cell cooling towers. As part of the plant's normal operating and maintenance activities, the
15 existing towers are to be replaced with new mechanical draft towers. Construction commenced
16 in January 3003 and is scheduled to be completed by May 2005. Through a phased
17 implementation process, the six 14-cell towers will be replaced by four 1 8-cell and two 16-cell
18 towers (SNC 2003). This system would be sufficient to support the cooling requirements of the
19 coal-fired alternative. The staff also assumed that a similar cooling system would be used If the
20 replacement were located at an unnamed alternate site.

21 The overall impacts of the coal-fired generating system using a closed-cycle cooling system are
22 discussed in the following sections and are summarized in Table 8-2.

23 Table 8-2. Summary of Environmental Impacts of Coal-Fired Generation at the Farley site and
24 an Alternate Site Using Closed-Cycle Cooling

Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Land Use MODERATE The coal-fired alternative would use MODERATE Land requirements would be well
undeveloped portions of Farley site. t LARGE above the 290 ha (725 ac) required If
It would require approximately 290 the facility were to be located at the
ha (725 ac) for power block, coal Farley site, but below the 1100 ha
storage, and waste disposal. It (2720 ac) based on scaling up the
would use existing Infrastructure, GEIS estimates to a 1600-MW(e) plant
minimizing new land requirements. Land use requirements would be larger
There would be additional land because of the need for transmission
impacts for coal and limestone facilities, rail spurs, roads, parking
mining. areas, office buildings, and cooling

system. There would be additional
land Impacts for coal and limestone
mining. The total Impact would depend
on whether the alternate site has been
previously disturbed or has existing
Infrastructure.
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Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Ecology SMALL to The coal-fired facility would use both
MODERATE developed and undeveloped areas at

Farley site. In particular, waste
disposal would use undisturbed
portions of the site. In total, impacts
could include habitat degradation,
fragmentation, or loss as a result of
construction activities and
conversion of land to industrial use.
Ecological communities might
experience reduced productivity and
biological diversity from disturbing
previously intact land.

Delivery of large equipment
components would be by barge. It Is
assumed that sufficient water would
be present either as natural flow or
in navigation windows created by
releases from upstream reservoirs.
It Is also assumed that releases
would be managed by the U.S. Anny
Corps of Engineers (USACE) to
minimize impacts to riparian
communities at upstream reservoirs
and In the river channel.

MODERATE Impacts would depend on whether Ihe
to LARGE site has been previously developed.

Factors to consider Include location
and ecology of the site, transmission
line route, and rail spur route. In tota,
impacts could Include habitat
degradation, fragmentation, or loss as
a result of construction activities and
conversion of land to industrial use.
Ecological communities might
experience reduced productivity and
biological diversity from disturbing
previously intact land.

2 Water Use
3 and Quality

SMALL The coal-fired alternative would use
the existing closed-cycle cooling
system using river water. There
would be consumptive use of water
due to evaporation from the cooling
towers. Plant discharges would
consist mostly of cooling tower
blowdown, characterized primarily by
increased temperature and
increased concentration of dissolved
solids, and intermittent low
concentrations of blockdes (e.g.,
chlorine). Umited groundwater use
would continue.

Delivery of equipment by barge may
require releases from upstream
reservoirs to allow navigation on the
river during low flow periods. This
could result In a short-term loss of
recreational opportunities In the
affected reservoirs.

SMALL to The coal-fired alternative would use
MODERATE closed-cycle cooling. There would be

consumptive use of water due to
evaporation from the cooling towers.
Plant discharges would consist mostly
of cooling tower blowdown,
characterized primarily by increased
temperature and increased
concentration of dissolved solids, and
intermittent low concentrations of
biocides (e.g., chlorine). In total, the
impacts on water use and quality would
depend on the characteristics of the
surface or groundwater sources and
sinks.
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Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Air Quality MODERATE Sulfur oxides: 4950 MT/yr (5450 MODERATE The Impacts at an unnamed alternate1
tons/yr). National and regional
impacts would be minimal because
of emissions offsets through the S62
trading program.

Nitrogen oxides: 1290 MT/yr (1420
tonstyr).

Particulates: 250 MT/yr (275
tonstyr) particulates, 57 MT/yr (63
tons/yr) PM,,.

Carbon monoxide: 1330 MT/yr
(1460 tons/yr).

Other (1) hazardous air pollutants,
including mercury. (2) uranium
and thorium, (3) 002 emissions,
which contribute to global warming,
and (4) increased emissions from
train delivery of coal and coal
handling.

MODERATE The facility would produce 490,000
MT (549,000 tons) of ash and
193,000 MT (213,000 tons) of
scrubber sludge annually. This
waste would be disposed of on-site,
requiring approximately 170ha
(425ac).

sie would be the same as those for the
Farley site.

2 Waste

3 Human
4 Health

MODERATE The impacts at an unnamed alternate
she would be the same as those for the
Farley she.

SMALL Impacts are uncertain but are
considered SMALL in the absence of
more quantitative data.

SMALL The impacts at an unnamed alternate
site would be the same as those for the
Farley site.

5 Soclo- SMALL to During construction, impacts would
6 economics MODERATE be MODERATE. Upwards to 2500

workers might be required at the
peak of the construction period,
placing noticeable burdens on
existing Infrastructure, including
housing and transportation.

During operation, employment would
decrease from 900 permanent
workers to approximately 300,
reducing impacts on transportation.
Impacts on housing and vitality of
the local economy would be
negative. Overall, socioeconomic
impacts from operation are SMALL.

SMALL to The characteristics of the construction
LARGE period at an alternate she would be

similar to those at Farley site.
Socioeconomic impacts to the local
community would depend on the
characteristics of the alternate site, and
might vary from SMALL to LARGE.

The characteristics of the operation of
the coal-fired alternative at an alternate
sie would be similar to those at Farley
site. Socioeconomic impacts to the
local community would depend on the
characteristics of the alternate site, and
might vary from SMALL to LARGE.
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Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Aesthetics MODERATE There would be visual aesthetic SMALL to The structures and operation would be
impacts associated with plant LARGE similar to the Farley site, but the
buildings and structures, along with significance of the impacts would
cooling tower plumes and rail cars depend on the characteristics of the
for transport of coal and limestone. alternate site. The coal-fired
There could also be aesthetic alternative at an alternate site could
impacts associated with drawdown require transmission lines, with
of upstream reservoirs if required for attendant aesthetic Impacts. Noise
barge navigation. Impacts would depend upon the site

There would be both continuous and chosen and the surrundig use.
Intermittent noise impacts from plant
operation and from transportation of
coal and limestone.

Historic SMALL Studies would likely be needed to SMALL At the unnamed alternate site, cultural
and Identify, evaluate, and address studies would be needed to Identify,
Archaeo- mitigation of the potential cultural evaluate, and address mitigation of the
logical resource impacts from construction potential cultural resource Impacts from
Resources of a new plant construction of a new plant on

unnamed alternate site.

Environ- SMALL No environmental pathways or SMALL to Impacts would vary depending on
mental locations have been Identified that LARGE population distnbution and
Justice would result In disproportionately characteristics at new site.

high and adverse environmental
Impacts on minority and low-Income
populations. Impacts on minority
and low-income communities should
be similar to those experienced by
the population as a whole.

11 Land Use

12 For siting a new facility at the Farley site, the existing infrastructure would be used to the extent
13 practicable, thus limiting the amount of new construction that would be required. Specifically,
14 the staff assumed that the new coal-fired facility would use the transmission facilities, roads,
15 parking areas, office buildings, and the existing cooling system. If the coal-fired facility is built
16 at the existing Farley site, SNC estimates that construction of the power block and coal-storage
17 area would impact approximately 120 ha (300 ac) of land and associated terrestrial habitat
18 (SNC 2003). SNC further estimates that ash and scrubber sludge disposal over a 40-year
19 facility lifetime would require approximately 170 ha (425 ac) (SNC 2003). In total, the facility is
20 expected to require approximately 290 ha (725 ac) of land.

21 SNC assumed that coal and lime would be delivered by rail after upgrading the existing rail
22 spur. This would result in minimal land-use impacts because it would be an upgrade rather
23 than new construction.

24 Using the GEIS estimates for a new 1 000-MW(e) facility and scaling upwards to account for the
25 larger capacity of the coal-fired alternative, the GEIS estimates as much as 1100 ha (2720 ac)
26 would be needed for the coal-fired alternative at an unnamed alternate site. More land would
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1 be needed than if the coal-fired alternative were located at the Farley site because at a new
2 site, the coal-fired alternative could not use existing infrastructure, including the rail spur,
3 transmission facilities, roads, parking areas, office buildings, and the existing cooling system.

4 Regardless of whether the coal-fired alternative is built at the Farley site or at an alternate site,
5 additional land use changes would occur offsite In an undetermined coal mining area to supply
6 coal for the plant. In the GElS, the staff estimated that approximately 8900 ha (22,000 ac)
7 would be affected for mining the coal and disposing the waste to support a 1 000-MW(e) coal
8 plant during its operational life (NRC 1996). These numbers can be scaled up to represent the
9 requirements for the 1600-MW(e) coal-fired alternative. Partially offsetting this offsite land use

10 would be the elimination of the need for uranium mining to supply fuel for Farley Units I and 2.
11 In the GEIS, the staff estimated that approximately 400 ha (1000 ac) would be affected for
12 mining the uranium and processing it during the operating life of a 1 000-MW(e) nuclear power
13 plant.

14 Overall, the Impacts of the coal-fired alternative at the Farley site are considered MODERATE.
15 Previously unused land would need to be converted to industrial use. Overall, the Impacts of
16 the coal-fired alternative at an alternate site are considered MODERATE to LARGE, depending
17 on whether the alternate site had been developed previously or not and what new infrastructure
18 might be required.

19 * Ecology

20 Locating a coal-fired plant at the Farley site would after ecological resources during
21 construction, and over the life of the facility as a result of the conversion of currently unused
22 land to industrial use for the plant, coal storage, and ash and scrubber sludge disposal. While
23 some of this land would have been previously disturbed, SNC asserts that undisturbed land
24 would likely be used for waste disposal. As a result of construction activities and conversion of
25 land to industrial use, Impacts could include habitat degradation, fragmentation, or loss.
26 Ecological communities may experience reduced productivity and biological diversity from
27 disturbing previously intact land. Short-term impacts would occur if barge navigation requires
28 drawdown of upstream reservoirs and releases into the Chattahoochee River. As is the current
29 practice, ft Is assumed that releases of water by the U.S. Army Corps of Engineers (USACE)
30 during the license renewal term would be coordinated with the U.S. Fish and Wildlife Service
31 (FWS), and State and local resource agencies to minimize Impacts to riparian species and
32 communities. Other minor, short-term impacts in riparian areas could occur during replacement
33 of culverts and construction of train trestles. Overall, the Impacts of the coal-fired alternative at
34 the Farley site are considered SMALL to MODERATE.

35 At an alternate site, the coal-fired alternative would introduce construction Impacts and new
36 incremental operational impacts. Even assuming siting at a previously disturbed area, the
37 impacts may alter the ecology. Impacts could include habitat degradation, fragmentation or
38 loss, reduced ecosystem productivity (including wildlife species), and a reduction in biological
39 diversity. Construction and maintenance of transmission lines and a rail spur could have similar
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1 ecological impacts. Use of makeup cooling water from a nearby surface water body could have
2 adverse aquatic resource impacts. Overall, the impacts of the coal-fired alternative at an
3 alternate site are considered MODERATE to LARGE, depending on the nature of the site and
4 the degree to which the site has already been disturbed by industrial use.

5 * Water Use and Quality

6 The coal-fired alternative at the Farley site would use the existing cooling towers. There would
7 still be consumptive use of water due to evaporation from the cooling towers. At both the Farley
8 site and an alternate site, plant discharges would consist mostly of cooling tower blowdown,
9 characterized primarily by Increased temperature, increased concentration of dissolved solids

10 relative to the receiving body of water, and intermittent low concentrations of biocides (e.g.,
11 chlorine). Treated process waste streams and sanitary waste water would also be discharged.
12 All discharges would likely be regulated through modifications to the existing permit. Some
13 erosion and sedimentation probably would occur during construction of the plant and
14 refurbishment of the rail line. At the Farley site, groundwater would still be used for potable
15 water, as makeup for fire protection services, and as an alternate source of makeup for the
16 demineralizer. Use of groundwater for a coal-fired plant at an alternate site Is a possibility.

17 Delivery of large equipment components would be by barge up the Chattahoochee River. As
18 described in Section 2.2.2, flows in the Chattahoochee River are managed by the USACE.
19 Barge navigation is not possible during low flow and drought conditions. To allow barge
20 navigation during these periods, the USACE releases water from upstream reservoirs in
21 two-week navigation windows." Prior to releases, the USACE coordinates with the FWS and
22 appropriate State and local agencies to minimize impacts to riparian habitats and species, and
23 to upstream users. It is assumed that coordination between the licensee, the USACE and
24 responsible agencies would occur prior to releases for coal-fired plant equipment transport by
25 barge, and that these releases would be managed in a way that minimizes significant habitat
26 loss or fragmentation, or would avoid interrupting the reproductive cycles of aquatic species.

27 Short-term loss of recreational opportunities could occur at upstream reservoirs if drawdowns
28 are necessary to facilitate barge traffic. Maintenance dredging in the river may also be required
29 for barge traffic which would result in a short-term reduction in water quality. Overall, the
30 impacts of the coal-fired alternative at the Farley site are SMALL. The impacts of the coal-fired
31 alternative at an alternate site are considered SMALL to MODERATE.

32 * Air Quality

33 The air-quality impacts of coal-fired generation are significantly higher than those of nuclear
34 generation due to emissions of sulfur oxide(s) (SOJ), nitrogen oxide(s) (NO.J, particulates,
35 carbon monoxide, hazardous air pollutants such as mercury, and naturally occurring radioactive
36 materials.

37 The Farley site is located in the Southeast Alabama Intrastate Air Quality Control Region
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1 (40 CFR 81.267). This air quality control region is designated as unclassifiable or in attainment
2 for all criteria pollutants (40 CFR 81.301). The nearest non-attainment areas, which are
3 designated as marginal for ozone, are Jefferson and Shelby counties in Alabama,
4 approximately 320 km (200 mi) from the Farley site, and Fulton County in Georgia, which is
5 approximately 300 km (185 mi) from the Farley site (EPA 2003).

6 A new coal-fired generating plant located at the Farley site would likely need a prevention of
7 significant deterioration (PSD) permit and an operating permit under the Clean Air Act (CM).
8 The plant would need to comply with the new source performance standards for such plants set
9 forth in 40 CFR Part 60 Subpart D(a). The standards establish limits for particulate matter and

10 opacity 140 CFR 6D.42(a)], SO2 [40 CFR 60.43(a)], and NO, [40 CFR 60.44(a)].

11 Section 1 69A of the CM (42 USC 7491) establishes a national goal of preventing future, and
12 remedying existing, impairment of visibility or mandatory Class 1 Federal areas (listed in
13 40 CFR 81) when Impairment results from man-made air pollution. In addition, the U.S.
14 Environmental Protection Agency (EPA) issued a new regional haze rule on July 1, 1999
15 (64 FR 35714 [EPA 1999]). The rule specifies that for each mandatory Class 1 Federal area
16 located within a state, the State must establish goals that provide for reasonable progress
17 toward achieving natural visibility conditions. The reasonable progress goals must provide for
18 an improvement in visibility for the most-impaired days over the period of the Implementation
19 plan and ensure no degradation in visibility for the least-impaired days over the same period
20 (40 CFR 51.308[d][1]). If a coal-fired power plant were located close to a mandatory Class 1
21 area, additional air pollution control requirements could be imposed. However, there are no
22 mandatory Class 1 areas within 160 km (100 ml) of the Farley site. It is assumed that an
23 alternate site would not be chosen near a mandatory Class 1 area.

24 EPA has various regulatory requirements for visibility protection in 40 CFR Part 51, Subpart P,
25 including a specific requirement for the review of any new major stationary source in an area
26 designated as attainment or unclassified under the CM. As noted above, the Farley site is in a
27 region that is either unclassifiable or In attainment for all criteria pollutants.

28 Impacts and issues for particular pollutants follow. Unless otherwise stated, the impacts would
29 be the same at the Farley site or at an alternate site.

30 Sulfur oxides. A new coal-fired power plant would be subject to the requirements in Title IV of
31 the CAA. Title IV was enacted to reduce emissions of SO2 and NO,, the two principal
32 precursors of acid rain, by restricting emissions of these pollutants from power plants. Title IV
33 caps aggregate annual power plant SO2 emissions and imposes controls on S02 emissions
34 through a system of marketable allowances. EPA issues one allowance for each ton of SO2
35 that a unit is allowed to emit. New units do not receive allowances, but they are required to
36 have allowances to cover their SO2 emissions. Owners of new units must, therefore, purchase
37 allowances from owners of other power plants or reduce SO2 emissions at other power plants
38 they own. Allowances can be banked for use in future years. Thus, a new coal-fired power
39 plant would not add to net regional SO2 emissions although it might do so locally.

August 2004 8-15 Draft NUREG-1437, Supplement 18



Environmental Impacts of Altematives

1 Regardless, S02 emissions would be greater for the coal alternative than the OL renewal
2 alternative. However, SNC states in its ER that the alternative coal-fired power plant would
3 minimize air emissions through a combination of boiler technology and post-combustion
4 pollution removal. S02 would be removed using lime in a flue-gas desulfurization process (SNC
5 2003). SNC estimates that by using a wet-scrubber control technology, 95 percent of the stack
6 emissions of SO2 could be collected, so that total annual stack emissions, after scrubbing,
7 would be approximately 4950 MT (5450 tons) of SO2 (SNC 2003).

8 Nitrogen oxides and volatile organic compounds (VOCs). Section 407 of the CAA
9 establishes technology-based limitations for NO, emissions. The market-based allowance

10 system used for SO2 emissions is not used for nitrogen oxide emissions. A new coal-fired
11 power plant would be subject to the new source performance standards for such plants at
12 40 CFR 60.44a(d)(1). This regulation, Issued on September 16,1998 (63 FR 49453 [EPA
13 1998]), limits the discharge of any gases that contain nitrogen oxides (expressed as NO2) in
14 excess of 200 ng/J of gross energy output (1.6 lbIMWh), based on a 30-day rolling average.

15 In 1998, EPA promulgated a rule requiring 21 states to reduce nitrogen oxide emissions
16 (62 FR 57356). The rule specifies total nitrogen oxide emissions (40 CFR 51.121e) for each
17 state, but leaves open the method of implementation. Georgia and Alabama were both allotted
18 emissions budgets; Florida was not. Subsequent to the promulgation of the 1998 rulemaking,
19 EPA agreed to exclude the southern third of Alabama and the southern third of Georgia
20 because modeling results do not show an impact on any out-of-state nonattainment area from
21 sources in these categories (SNC 2003). Alabama has subsequently adopted rules with a 2004
22 compliance date (Culligan and Krolewski 2002). This plan exempts the bottom third of the
23 state, so a new, coal-fired power plant at the Farley site would be exempt (ADEM 2001). The
24 staff assumed that any unnamed, alternate site would also be outside of the regulated area,
25 and therefore, not subject to the Alabama State Implementation Plan.

26 SNC estimates that by using the best available control technology, the total annual nitrogen
27 oxide emissions for a new coal-fired power plant would be approximately 1290 MT (1420 tons)
28 (SNC 2003). Because the coal-fired altemative will not be within the jurisdiction of a NO,
29 trading program, these emissions will add to regional emissions.

30 Particulates. SNC estimates that the total annual stack emissions would include 250 MT
31 (275 tons) of filterable total suspended particulates (particulates that range in size from less
32 than 0.1 micron up to approximately 45 microns) (SNC 2003). This would include 57 MT
33 (63 tons) per year of particulate matter having an aerodynamic diameter less than or equal to
34 10 microns (PM10) (SNC 2003). Fabric filters with a 99.9 percent removal efficiency would be
35 used to control particulates (SNC 2003).

36 During the construction of a coal-fired plant, fugitive dust would be generated. In addition,
37 exhaust emissions would come from vehicles and motorized equipment used during the
38 construction process.
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1 Carbon monoxide. SNC estimates that the total carbon monoxide emissions would be
2 approximately 1330 MT (1460 tons) per year (SNC 2003). This level of emissions would be
3 greater than the OL renewal alternative.

4 Hazardous air pollutants, Including mercury. In December 2000, EPA issued a regulatory
5 finding on the emissions of hazardous air pollutants from electric utility steam-generating units
6 (65 FR 79825 (EPA 2000b]). EPA determined that coal- and oil-fired electric utility
7 steam-generating units are significant emitters of hazardous air pollutants. Coal-fired power
8 plants were found by EPA to emit arsenic, beryllium, cadmium, chromium, dioxins, hydrogen
9 chloride, hydrogen fluoride, lead, manganese, and mercury (EPA 2000b). EPA concluded that

10 mercury is the hazardous air pollutant of greatest concern. EPA found that (1) there is a link
11 between coal consumption and mercury emissions, (2) electric utility steam-generating units are
12 the largest domestic source of mercury emissions, and (3) certain segments of the U.S.
13 population (e.g., the developing fetus and subsistence fish-eating populations) are believed to
14 be at potential risk of adverse health effects due to mercury exposures resulting from the
15 consumption of contaminated fish (EPA 2000b). Accordingly, EPA added coal- and oil-fired
16 electric utility steam-generating units to the list of source categories under Section 112(c) of the
17 CAA for which emission standards for hazardous air pollutants will be issued (EPA 2000b).

F -

18 Uranium and thorium. Coal contains uranium and thorium. Uranium concentrations are
19 generally in the range of 1 to 10 parts per million. Thorium concentrations are generally about
20 2.5 times greater than uranium concentrations (Gabbard 1993). One estimate Is that a typical
21 coal-fired plant released roughly 4.7 MT (5.2 tons) of uranium and 11.6 MT (12.8 tons) of
22 thorium In 1982 (Gabbard 1993). The population dose equivalent from the uranium and
23 thorium releases and daughter products produced by the decay of these isotopes has been
24 calculated to be significantly higher than that from nuclear power plants (Gabbard 1993).

25 Carbon dioxide. A coal-fired plant would have unregulated carbon dioxide (CO2) emissions
26 that would contribute to global warming. The level of emissions from a coal-fired plant would be
27 greater than the OL renewal alternative.

28 Summary. The GEIS analysis did not quantify emissions from coal-fired power plants, but the
29 analysis Implied that air impacts would be substantial. The GEIS also mentioned global
30 warming from unregulated CO2 emissions and acid rain from S02 and NO, emissions as
31 potential Impacts (NRC 1996). Adverse human health effects from coal combustion such as
32 cancer and emphysema have been associated with the products of coal combustion. Overall,
33 the air quality Impacts from coal-fired generation at either the Farley or an alternate site are
34 considered MODERATE. The impacts would be clearly noticeable, but they would not
35 destabilize air quality.

36 * Waste

37 Coal combustion generates waste in the form of ash, and equipment for controlling air pollution
38 generates additional ash and scrubber sludge. Assuming 99.9 percent ash removal, the
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1 coal-fired alternative would generate approximately 490,000 MT (549,000 tons) of this ash
2 annually (SNC 2003). In addition, approximately 193,000 MT (213,000 tons) per year of
3 scrubber sludge would be generated by S02 controlled equipment (SNC 2003). This equipment
4 would use approximately 162,000 MT (179,000 tons) of limestone (calcium carbonate) in the
5 scrubbing process to control SO2 emissions. Debris would be generated during construction
6 activities.

7 The waste would be disposed of on site, assuming approvals were obtained from regulatory
8 agencies. According to SNC, disposal of ash and scrubber sludge over the 40-year plant life
9 would require approximately 170 ha (425 ac) (SNC 2003). Waste impacts to groundwater and

10 surface water could extend beyond the operating life of the plant if leachate and runoff from the
11 waste storage area occurs. Disposal of the waste could noticeably affect land use and
12 groundwater quality, but with appropriate management and monitoring, it would not destabilize
13 any resources. After closure of the waste site and revegetation, the land could be available for
14 other uses.

15 In May 2000, EPA issued a "Notice of Regulatory Determination on Wastes From the
16 Combustion of Fossil Fuels" (EPA 2000a). EPA concluded that some form of national
17 regulation is warranted to address coal-combustion waste products because (a) the
18 composition of these wastes could present danger to human health and the environment under
19 certain conditions; (b) EPA has identified 11 documented cases of proven damages to human
20 health and the environment by improper management of these wastes in landfills and surface
21 impoundments; (c) present disposal practices are such that in 1995, these wastes were being
22 managed in 40 to 70 percent of landfills and surface Impoundments without reasonable controls
23 in place, particularly in the area of groundwater monitoring; and (d) EPA identified gaps in the
24 State oversight of coal combustion wastes. Accordingly, EPA announced its intention to issue
25 regulations for the disposal of coal-combustion waste under Subtitle D of the Resource
26 Conservation and Recovery Act.

27 Overall, the waste impacts of the coal-fired alternative at the Farley site or at an alternate site
28 are considered MODERATE. The impacts would be clearly noticeable, but they would not
29 destabilize any important resource.

30 * Human Health

31 Coal-fired power generation introduces worker risks from fuel and limestone mining, from fuel
32 and limestone transportation, and from disposal of coal combustion waste. In addition there are
33 public risks from inhalation of stack emissions. Emission impacts can be widespread and
34 health risks difficult to quantify. The coal alternative also introduces the risk of coal-pile fires
35 and associated inhalation risks.

36 In the GEIS, the staff stated that there could be human health impacts (cancer and
37 emphysema) from inhalation of toxins and particulates, but it did not identify the significance of
38 these impacts (NRC 1996). In addition, the discharges of uranium and thorium from coal-fired
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1 plants can potentially produce radiological doses in excess of those arising from nuclear power
2 plant operations (Gabbard 1993).

3 Regulatory agencies, including EPA and State agencies, set air emission standards and
4 requirements based on human health impacts. These agencies also impose site-specific
5 emission limits as needed to protect human health. As discussed previously, EPA has recently
6 concluded that certain segments of the U.S. population (e.g., the developing fetus and
7 subsistence fish-eating populations) are believed to be at potential risk of adverse health effects
8 due to mercury exposures from sources such as coal-fired power plants. However, in the
9 absence of more quantitative data, human health impacts from radiological doses and Inhaling

10 toxins and particulates generated by burning coal are characterized as SMALL.

11 * Socioeconomic

12 Construction of the coal-fired alternative would take approximately five years. The staff
13 assumed that construction of the coal-fired alternative would take place while Farley Units I
14 and 2 continues operation and would be completed by the time Farley Units 1 and 2
15 permanently cease operation. The GEIS estimates a peak workforce during construction of
16 between 1200 and 2500 workers for a 1 000-MW(e) power plant (NRC 1996). This workforce
17 would likely be larger for the 1600-MW(e) coal-fired alternative.

18 If the facility were constructed at the Farley site, the total workforce would Include
1 9 approximately 900 permanent employees, 375 contract workers, and up to 2500 construction
20 workers. Surrounding communities would experience significant, but not destabilizing,
21 demands on housing and public services. After construction, the nearby communities would be
22 impacted by the loss of the construction jobs. In addition, the large construction workforce
23 might put significant pressure on existing highways near the Farley site. At the same time, this
24 construction workforce would add to the local tax base. In total, the socioeconomic impacts
25 during the construction period for the coal-fired alternative at the Farley site are considered
26 MODERATE.

27 At an unnamed alternate site, the construction Impacts could be smaller or larger than those at
28 the Farley site, depending on how close the site is to a vital economic center and the character
29 of the existing transportation infrastructure. These impacts are considered SMALL to LARGE,
30 depending on the site.

31 During operation at the Farley site, the coal-fired alternative would put a lower burden on local
32 housing and transportation than continued operation as a nuclear-fired facility. SNC estimates
33 that the new coal-fired plant would have a workforce of approximately 300 (SNC 2003). If the
34 coal-fired alternative were constructed at the Farley site and Farley Units 1 and 2 were
35 decommissioned, there would be a loss of 600 permanent, high-paying jobs (900 for Farley
36 Units 1 and 2 down to 300 for the coal-fired alternative), along with the loss of up to 375
37 contract jobs. Transportation Impacts for commuting would be smaller than for the existing
38 Farley Units 1 and 2 because of the smaller size of the workforce. At the same time, the
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1 coal-fired alternative would require significant transportation of coal by rail. Positive impacts on
2 the local tax base would help to offset losses from decommissioning Farley Units 1 and 2. For
3 these reasons, the socioeconomic impacts of operating the coal-fired alternative at the Farley
4 site are considered SMALL.

5 The impacts of operating the coal-fired alternative at an unnamed alternate site could be
6 smaller or larger than those at the Farley site, depending on how close the alternate site is to a
7 vital economic center and the character of the existing transportation infrastructure, including
8 rail for transportation of coal. These impacts are considered SMALL to LARGE, depending on
9 the site.

10 * Aesthetics

11 The coal-fired alternative would result in aesthetic impacts, both visual and auditory. Visual
12 impacts would result from several structures, including, most prominently, the power plant units,
13 the boiler exhaust stacks, and the cooling towers. Coal-fired power plant units can stand as
14 high as 60 m (200 ft) tall. The exhaust stacks can stand as high as 120 to 185 m (400 to 600 ft)
15 tall. Cooling towers may be as high as 160 m (520 ft) high in the case of natural draft towers
16 and up to 30 m (100 ft) high in the case of mechanical draft towers. Cooling tower plumes are
17 visible from greater distances than the towers themselves. At the Farley site, a portion of this
18 infrastructure would be visible from both State Road 95 and the Chattahoochee River (SNC
19 2003). Further, the Federal Aviation Administration (FAA) generally requires that all structures
20 exceeding an overall height of 61 m (200 ft) above ground level have markings and/or lighting
21 so as not to impair aviation safety (FAA 2000). Visual impacts of buildings and structures could
22 be mitigated to some degree by landscaping and color selection that is consistent with the
23 environment. Visual Impact at night could be mitigated by reduced use of lighting to meet FAA
24 requirements, and appropriate use of shielding. In addition to the plant infrastructure, there
25 would be noticeable visual impacts from rail delivery of coal and limestone to the Farley site.
26 Also, short-term aesthetic impacts could occur at upstream reservoirs and in the
27 Chattahoochee River if releases were required to facilitate barge delivery of plant components.
28 Overall, the visual aesthetic impacts of the coal-fired alternative at the Farley site are
29 considered MODERATE.

30 At an alternate site, the structures and other factors that drive the visual aesthetic impacts
31 would be similar to those occurring if the coal-fired altemative were placed at the Farley site.
32 However, the significance of the impacts would depend crucially on the nature of the
33 site-whether it sits in an industrial area versus in a pristine wilderness, or whether it is visible
34 from local roads or recreation areas. The largest change could be a potential need for
35 significant transmission line infrastructure. Overall, the visual aesthetic impacts associated with
36 the coal-fired alternative at an unnamed alternate site are considered MODERATE to LARGE
37 and will depend on the exact location and characteristics of the alternate site.

38 Coal-fired generation would introduce mechanical sources of noise, including noise both from
39 plant operation and from rail delivery of coal and limestone. The noise sources are both
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1 continuous and intermittent. Continuous sources include the mechanical equipment associated
2 with normal plant operations. Intermittent sources include the equipment related to coal
3 handling, solid-waste disposal, transportation related to coal and limestone delivery, use of
4 outside loudspeakers, and the commuting of plant employees. At the Farley site, the plant
5 operation noises would not be largely noticeable in any important nearby recreation or dwelling
6 areas. The noise impacts from the rail deliveries would most certainly be noticeable over a
7 wide range of areas outside the Farley site and along the rail ROW. Although noise from
8 passing trains significantly raises noise levels near the rail ROW, the short duration of the noise
9 reduces its impact. The noise Impacts of a coal-fired plant at the Farley site are considered to

10 be MODERATE.

11 At an alternate site, these noise Impacts would be SMALL to LARGE, depending on the site.
12 Aesthetic impacts at the plant site would be mitigated If the plant were located in an industrial
13 area adjacent to other power plants or Industrial facilities.

14 * Historic and Archaeological Resources

15 At the Farley site or an alternate site, a cultural-resource Inventory would likely be needed for
16 any onsite property that has not been previously surveyed. Other lands, if any, that are
17 acquired to support the plant would also likely need an Inventory of cultural resources,
18 identification, and recording of existing historic and archaeological resources, and possible
19 mitigation of adverse effects from subsequent ground-disturbing related to physical expansion
20 of the plant site.

21 Before construction at the Farley site or an altemate site, studies would likely be needed to
22 identify, evaluate, and address mitigation of the potential impacts of new plant construction on
23 cultural resources. The studies would likely be needed for all areas of potential disturbance at
24 the proposed plant site and along associated ROWs where new construction would occur (e.g.,
25 roads, transmission ROWs, rail lines, or other rights-of-way). Historic and archaeological
26 resource impacts can be effectively managed, and are considered SMALL.

27 * Environmental Justice

28 No environmental pathways or locations have been identified that would result In
29 disproportionately high and adverse environmental impacts on minority and low-income
30 populations If a replacement coal-fired plant were built at the Farley site. Other impacts might
31 disproportionately impact minority or low-income populations, including impacts on housing
32 availability and prices during construction. Overall, at the Farley site, the environmental justice
33 impacts are considered SMALL. The Impacts around the alternate site would depend upon the
34 site chosen and the nearby population distribution. These Impacts could vary between SMALL
35 and LARGE.
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1 8.2.2 Natural Gas-Fired Generation

2 The environmental impacts of the natural gas alternative are examined in this section. Unless
3 otherwise indicated, the assumptions and numerical values used in this section are from the
4 SNC ER (SNC 2003). The staff reviewed this information and compared it to environmental
5 impact information in the GEIS, as well as other relevant information and sources when
6 appropriate. Although the OL renewal period is only 20 years, the impact of operating the
7 natural gas-fired alternative for 40 years is considered as a reasonable projection of the
8 operating life of a natural gas-fired plant.

9 The staff assumed that Farley Units 1 and 2 would remain in operation while the natural
10 gas-fired alternative was constructed. Consistent with the SNC ER (SNC 2003), the staff
11 assumed a combined-cycle natural gas facility based on two 800-MW(e) combined-cycle units,
12 for a total facility size of 1600 MW(e) (SNC 2003). The 800-MW(e) units are a standard size,
13 which would minimize the cost of the new facility. Any shortfall in energy and capacity would be
14 made up from other sources. This assumption understates the environmental impacts of
15 replacing the 1699-MW(e) from Farley Units 1 and 2. As a rough estimate, if a natural gas-fired
16 plant of exactly 1699 MW(e) were to be built, any numerical impacts in this section, for
17 example, quantities of air pollutants, might simply be adjusted upward accordingly. However,
18 given these adjustments, the staff has determined that the differences in impacts between 1600
19 MW(e) and 1699 MW(e) of natural gas-fired generation would not be significant and would not
20 change the standard of significance (SMALL, MODERATE, or LARGE) of any impacts.

21 The natural gas-fired alternative is analyzed both for the existing Farley site and for an
22 unnamed alternate site. Siting a new natural gas-fired plant at the site of an existing nuclear
23 plant would reduce environmental impacts by allowing the new facility to take advantage of
24 existing infrastructure at the Farley site, including transmission facilities, roads, parking areas,
25 office buildings, and the existing cooling system (to the extent needed). Hence, although the
26 staff considered an unnamed alternate site, it is unlikely that it would be beneficial to place a
27 new natural gas-fired facility at an alternate site based purely on environmental considerations.
28 The GEIS estimates that 45 ha (110 ac) would be required for a new 1000-MW(e)
29 combined-cycle facility, a much smaller land requirement than for a coal-fired facility. SNC
30 concluded in its ER that the Farley site would be a reasonable site for location of a natural
31 gas-fired generating unit (SNC 2003).

32 SNC made the following estimates to describe the combined-cycle facility (SNC 2003):

33 * Heat Rate: 5940 Btu/kWh

34 * Natural Gas Heating Value: 1019 Btu/ft3

35 * Capacity Factor: 0.85
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1 These assumptions were deemed by the staff to be consistent with current practice with
2 combined-cycle facilities. For emissions control, the facility would be outfitted with standard
3 technologies, which include selective catalytic reduction and steamewater Injection for nitrogen
4 oxide control.

5 As with the coal-fired alternative, delivery of large plant components for a gas-fired plant would
6 be by barge. During low flow or drought conditions, barge navigation may require releases
7 from upstream reservoirs by the USACE.

8 For purposes of this SEIS, the staff assumed a natural gas-fired plant would use a closed-cycle
9 cooling system at the Farley site, to the extent necessary. The overall impacts of the natural

10 gas-fired generating system using a closed-cycle cooling system at the Farley site and at an
11 unnamed alternate site are discussed In the following sections and summarized in Table 8-3.

12 * Land Use

13 For siting a new facility at the Farley site, the existing infrastructure would be used to the extent
14 practicable, thus limiting the amount of new construction that would be required. Specifically,
15 the staff assumed that the new combined-cycle facility would make use of transmission
16 facilities, roads, parking areas, office buildings, and the existing cooling system (to the extent
17 needed). The GEIS assumes that approximately 45 ha (110 ac) would be needed for a 1000-
18 MW(e) natural gas facility (NRC 1996). Scaling up for the 1600-MW(e) facility considered by
19 SNC would indicate a proportionally larger land requirement. According to SNC, previously
20 disturbed acreage already exists and is available at the Farley site, minimizing land-use Impacts
21 (SNC 2003).

22 Operation of a new combined-cycle facility at the Farley site would require a new gas line. SNC
23 estimated that approximately 160 km (100 ml) of buried, 61-cm (24-in.) diameter gas pipeline
24 would be required (SNC 2003). SNC further estimated that this pipeline would require
25 approximately 200 ha (500 ac) for an easement (SNC 2003). The likely route for the pipeline
26 from the plant to an existing gas transmission line would be adjacent to existing utility ROWs.
27 SNC asserts that this pipeline would likely have a minimal impact, because SNC would use best
28 management practices (BMPs) during construction, such as minimizing soil loss and restoring
29 vegetation Immediately after the excavation is backfilled (SNC 2003). For construction at an
30 alternate site, the full land requirement for a natural gas-fired facility would be necessary
31 because no existing infrastructure would be available. Additional land could be impacted for
32 construction of a transmission line, and natural gas pipelines to serve the plant. The gas line
33 requirements at an alternate site would depend on the characteristics and location of the
34 alternate site.

35 Regardless of whether the natural gas facility is built at the Farley site or at an alternate site,
36 additional land could be required for natural gas wells and collection stations. In the GEIS, the
37 staff estimated that approximately 1500 ha (3600 ac) would be needed for a 1 000-MW(e) plant
38 (NRC 1996). Proportionately more land would be needed for the 1600-MW(e) facility
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1 considered here. Partially offsetting these offsite land requirements would be the elimination of
2 the need for uranium mining to supply fuel for Farley Units 1 and 2. In the GEIS (NRC 1996),
3 the staff estimated that approximately 400 ha (1000 ac) would be affected for mining the
4 uranium and processing it during the operating life of a 1 000-MW(e) nuclear power plant.

5 Overall, the land-use impacts of constructing the natural gas-fired alternative at the Farley site
6 are considered SMALL to MODERATE. Overall, the land-use impacts of siting the natural
7 gas-fired alternative at an alternate site would depend on the chosen site, but are characterized
8 as SMALL to LARGE.

9 a Ecology

10 Locating a natural gas-fired plant at the Farley site would alter ecological resources because of
11 the need to convert currently unused land to industrial use for the plant and for building a new
12 natural gas line to the site. The likely route to an existing regional gas transmission line would
13 be adjacent to existing utility ROWs. It is assumed that some of this land would not have been
14 previously disturbed. These ROWs do not pass through habitats or ecosystems identified as
15 being sensitive or supporting sensitive species, or any managed parks or reserves. SNC
16 asserts the new gas pipeline would likely be of only minimal impact, because SNC would use
17 BMPs during construction, such as minimizing soil loss and restoring vegetation immediately
18 after the excavation is backfilled (SNC 2003). There could be onsite habitat degradation,
19 fragmentation or loss, reduced ecological productivity, and a reduction in biological diversity,
20 resulting from disturbing previously intact land. Use of a closed-cycle cooling system would
21 limit operational impacts on the aquatic ecosystem, and would reduce the use of water beyond
22 current levels. Short-term impacts would occur if barge navigation required drawdown of
23 upstream reservoirs and releases into the Chattahoochee River. As is the current practice, it is
24 assumed that releases of water by the USACE during the license renewal term would be
25 managed in cooperation with the FWS and State and local resource agencies to minimize
26 significant habitat loss or fragmentation, or interruption of the reproductive cycles of aquatic
27 species. Overall, the ecological impacts of the natural gas-fired altemative at the Farley site
28 are considered SMALL to MODERATE. The impacts at an alternative site are considered
29 SMALL to LARGE based on the chosen site.
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Table 8-3.

* Environmental Impacts of Alternatives

Summary of Environmental Impacts of Natural Gas-Fired
Generation at the Farley site and an Altemate Site Using
Closed-Cycle Cooling

4
5
6

Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Land Use SMALL to The natural gas-fired alternative SMALL to Land use requirements would be laroer
MODERATE would use undeveloped portions of

the Farley site. It would require
upwards of 45 ha (110 ac) for power
block, offices, roads, and parking
areas. It would use existing
infrastructure, minimizing new land
requirements. There would be
additional land InpactsJor
construction of an underground gas
pipeline.

7 Ecology SMALL to The natural gas-fired alternative
MODERATE would use previously disturbed areas

at the Farley site. The gas supply
pipe would be located In
undeveloped areas adqacent to
existIng utilty rights-of-way. There
would be potential for significant
habitat loss and fragmentation and
reduced productivity and biological
diversity.

Delivery of large equipment
components would be by barge. It Is
assumed that sufficient water would
be present either as natural flow or
in navigation windows created by
releases from upstream reservoirs.
It is also assumed that releases
would be managed by the USACE to
minimize Impacts to riparian
communities at upstream reservoirs
and In the river channel.

LARGE at the alternate site than at the Farley
site because of the need for
infrastructure such as transmission
facilities, roads, parking areas, office
buildings, and cooling system. The
total Impact would depend on whether
the alternate site is previously
disturbed.

SMALL to
LARGE

SMALL to
MODERATE

Impacts would depend on whether the
alternate site is previously developed.
Factors to consider include location
and ecology of site and transmission
line route. In total, Impacts could
Include habitat degradation,
fragmentation, or loss as a result of
construction activities and conversion
of land to Industrial use. Ecological
communities might experience reduced
productivity and biological diversity
from disturbing previously intact land.

Combined-cycle units have lower water
requirements than nuclear and
coal-fired power plants. The natural
gas-fired alternative would use
dosed-cycle cooling system to the
degree necessary. Total Impacts
would depend on volume of water
withdrawal, the constituents of the
discharge water, the characteristics of
surface water or groundwater source,
and the new Intakes structures
required.

8 Water Use
9 and Ouality

SMALL Combined-cycle units have lower
water requirements than nuclear and
coal-fired power plants. The natural
gas-fired alternative would use
closed-cycle cooling system to the
degree necessary. The facility
would continue very limited
groundwater use.

Delivery of equipment by barge may
require releases from upstream
reservoirs to allow navigation on the
river during low flow periods. This
could result in a short-term loss of
recreational opportunities in the
affected reservoirs.
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Impact Farley Site Alternate Sits

Category Impact Comment Impact Comment

Air Quality MODERATE Sultur oxides: 110 MT/yr (125 MODERATE The Impacts at an unnamed alternate1

2 Waste

3 Human
4 Health

5 Soci-
6 economics

tonstyr)

Nitrogen oxides: 364 MT/yr (401
tons/yr)

Carbon monoxide: 75 MT/yr (83
tons"yr)

PM,0 particulates: 64 MT/yr (70
tonslyr)

Other (1) hazardous air pollutants.
Including arsenic, formaldehyde, and
nickel and (2) CO2 emissions, which
contribute to global warming.

SMALL Minimal waste product from fuel
combination.

SMALL Impacts are considered to be minor.

MODERATE During construction, Impacts would
be MODERATE. Construction
workers could place noticeable
burdens on existing infrastructure,
including housing and transportation.

During operation, employment would
decrease from 900 permanent
workers to approximately 50,
reducing Impacts on transportation.
Impacts on housing and vitality of
the local economy would be
negative. Overall, socioeconomic
impacts from operation are
MODERATE

site would be the same as those for the
Farley site.

SMALL

SMALL

The impacts at an unnamed alternate
site would be the same as those for the
Farley site.

The impacts at an unnamed alternate
site would be the same as those for the
Farley site.

SMALL to The characteristics of the construction
LARGE period at an alternate site would be

similar to those at Farley site.
Socioeconomic Impacts to the local
community would depend on the
characteristics of the altemate site, and
might vary from SMALL to
MODERATE.

The characteristics of the operation of
the gas-fired alternative at an alternate
site would be similar to those at Farley
site. Socioeconomic impacts to the
local community would depend on the
characteristics of the alternate site, and
might vary from SMALL to LARGE.

SMALL to The structures and operation would be
LARGE similar to the Farley site, but the

significance of the Impacts would
depend on the characteristics of the
alternate site. The natural gas-fired
alternative at an alternate site could
require transmission lines, with
attendant aesthetic Impacts.

7 Aesthetics MODERATE There would be visual aesthetic
impacts associated with plant
buildings and structures. There
would also be aesthetic impacts
associated with drawdown of
upstream reservoirs for barge
navigation, and there would be both
continuous and Intermittent noise
Impacts from plant operation.

Studies would likely be needed to
Identify, evaluate, and address
mitigation of the potential cultural
resource impacts from construction
of a new plant.

8 Historic
9 and

1 0 Archaeo-
1 1 logical
12 Resources

SMALL SMALL At the unnamed alternate site, cultural
studies would be needed. Studies
would likely be needed to identify,
evaluate, and address mitigation of the
potential cultural resource impacts from
construction of a new plant on
unnamed alterate site.
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Environmental Impacts of Altematives

Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Environ- SMALL No environmental pathways or SMALL to Impacts would vary dependIng on
mental locations have been identified that LARGE population distribution and
Justice would result In disproportionately characteristics at new site.

high and adverse environmenital
Impacts on minority and low-Income
populations. impacts on minority
and low-income communities should
be similar to those experienced by
the population as a whole.

5 Water Use and Quality

6 Overall, water requirements for combined-cycle generation are much less than for conventional.
7 generators such as nuclear-fired generators and coal-fired generators. The natural gas-fired
8 alternative at the existing or at an alternate site would use a closed-cycle cooling system with
9 cooling towers. Plant discharges would consist mostly of cooling tower blowdown,

10 characterized primarily by increased temperature and increased concentration of dissolved
11 solids relative to the receiving body of water, and intermittent low concentrations of biocides
12 (e.g., chlorine). Treated process waste streams and sanitary waste water may also be
13 discharged. All discharges would likely be regulated through a National Pollutant Discharge
14 Elimination System (NPDES) permit. Some erosion and sedimentation probably would occur
15 during construction (NRC 1996). At the Farley site, groundwater would still be used for potable
16 water, as makeup for fire protection services, and as an alternate source of makeup for the
17 demineralizer. Use of groundwater for a natural gas-fired plant at an alternate site Is a
1 8 possibility.

19 Delivery of large equipment components would be by barge up the Chattahoochee River. As
20 described in Section 2.2.2, barge navigation may require releases from upstream reservoirs
21 during low flow and drought conditions. It Is assumed that coordination between the licensee,
22 the USACE, and responsible agencies would occur prior to releases for gas-fired plant
23 equipment transport by barge. Short-term loss of recreational opportunities could occur at
24 upstream reservoirs if drawdowns are necessary to facilitate barge traffic. Maintenance
25 dredging in the river may also be required for barge traffic, which would result in a short-term
26 reduction in water quality. Overall, the Impacts of the natural gas-fired alternative at the Farley
27 site are SMALL. The impacts of the natural gas-fired alternative at an alternate site are
28 considered SMALL to MODERATE.

29 * Air Quality

30 Natural gas is a relatively clean-buming fuel. The natural gas-fired alternative would release
31 similar types of emissions, but In lesser quantities, than the coal-fired alternative. Hence, it
32 would be subject to the same type of air quality regulations as a coal-fired plant, discussed in
33 Section 8.2.1. The greatest concern from combined-cycle facilities are the emissions of ozone
34 precursors, NO. and VOCs.
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1 SNC projects the following emissions for the natural gas-fired alternative (SNC 2003):

2 * Sulfuroxides: 110MT/yr(125tons/yr)

3 * Nitrogen oxides: 364 MT/yr (401 tons/yr)

4 * Carbon monoxide: 75 MT/yr (83 tonslyr)

5 * PM10 particulates: 64 MT/yr (70 tons/yr)

6 A combined-cycle facility would also have unregulated carbon dioxide emissions that could
7 contribute to global warming. While these emissions have not traditionally been an important
8 environmental concern, they are becoming increasingly relevant at both a national and an
9 international level.

10 In December 2000, EPA issued regulatory findings on emissions of hazardous air pollutants
11 from electric utility steam-generating units. Natural gas-fired power plants were found by EPA
12 to emit arsenic, formaldehyde, and nickel (EPA 2000a). Unlike coal and oil-fired plants, EPA
13 did not determine that emissions of hazardous air pollutants from natural gas-fired power plants
14 should be regulated under Section 112 of the CM.

15 Construction activities would result in temporary fugitive dust. Exhaust emissions would also
16 come from vehicles and motorized equipment used during the construction process and by
17 employee and delivery vehicles during operations.

18 The emissions discussed above would likely be the same at the Farley site or at the alternate
19 site. Impacts from the above emissions would be clearly noticeable, but they would not be
20 sufficient to destabilize air resources as a whole. The overall air-quality impact for a new
21 natural gas-fired generating facility sited at the Farley site or at an alternate site is considered
22 MODERATE.

23 * Waste

24 There will be spent catalyst from NO, emissions control and small amounts of solid-waste
25 products (i.e., ash) from burning natural gas fuel. In the GEIS, the staff concluded that waste
26 generation from gas-fired technology would be minimal (NRC 1996). Gas firing results in very
27 few combustion by-products because of the clean nature of the fuel. Waste-generation impacts
28 would be so minor that they would not noticeably alter any important resource attribute.
29 Construction-related debris would be generated during construction activities. Overall, the
30 waste impacts would be SMALL for a natural gas-fired plant sited at the Farley site or at an
31 alternate site.
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1 * Human Health

2 In Table 8-2 of the GEIS, the staff identifies cancer and emphysema as potential health risks
3 from natural gas-fired plants (NRC 1996). The risk may be attributable to NO, emissions that
4 contribute to ozone formation, which in turn contributes to health risks. NO, emissions from the
5 plant would be regulated. Human health effects are not expected to be detectable or would be
6 sufficiently minor that they would neither destabilize nor noticeably alter any important attribute
7 of the resource. Overall, the impacts on human health of the natural gas-fired alternative at the
8 Farley site or at an alternate site are considered SMALL.

9 * Socioeconomic

10 Construction of- a natural gas-combined facility at the Farley site would take approximately 2 to
11 3 years. The staff assumed that construction would take place while Farley Units 1 and 2
12 continued operation and would be completed by the time the units permanently ceased
13 operations. In the GEIS (NRC 1996), the staff concluded that socioeconomic Impacts from
14 constructing a natural gas-fired power plant would be low compared to other steam plants.

15 If the facility were constructed at the Farley site, the construction workers required would be in
16 addition to the 900 permanent employees and up to 375 contract workers that work at the
17 Farley site. Surrounding communities would experience significant, but not destabilizing,
18 demands on housing and public services. After construction, the nearby communities would be
19 Impacted by the loss of the construction jobs. In addition, the construction workforce might put
20 significant pressure on existing highways near the Farley she. At the same time, this
21 construction workforce would add to the local tax base. In total, the socioeconomic Impacts
22 during the construction period for the natural gas-fired alternative at the Farley site are
23 considered MODERATE.

24 At an unnamed alternate site, the construction impacts could be smaller or larger than those at
25 the Farley site, depending on how close the site is to a vital economic center and the character
26 of the existing transportation Infrastructure. These Impacts are considered SMALL to
27 MODERATE, depending on the site.

28 SNC estimates that the new combined-cycle facility would have a workforce of approximately
29 25 to 40 (SNC 2003), significantly less than the 150 assumed In the GEIS for a 1000-MW(e)
30 natural gas facility. Assuming a workforce of approximately 50 workers, if the combined-cycle
31 facility were constructed at the Farley site and Farley Units 1 and 2 were decommissioned,
32 there would be a loss of approximately 850 permanent, high-paying jobs, along with the loss of
33 up to 375 contract workers. Transportation impacts for commuting would be smaller than for
34 the existing Farley Units 1 and 2 because of the smaller size of the workforce. Positive Impacts
35 on the local tax base would help to offset losses from decommissioning of Farley Units 1 and 2.
36 For all of these reasons, the socioeconomic impacts of operating the natural gas-fired
37 alternative at the Farley site are considered MODERATE.
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1 The impacts of operating the natural gas-fired alternative at an unnamed alternate site could be
2 smaller or larger than those at the Farley site, depending on how close the alternate site is to a
3 vital economic center and the character of the existing transportation infrastructure. These
4 impacts are considered SMALL to LARGE, depending on the site.

5 * Aesthetics

6 The natural gas-fired alternative would result in aesthetic Impacts, both visual and audible.
7 Visual impacts would result from several structures, Including, most prominently, the power
8 plant units, the boiler exhaust stacks, and the gas pipeline compressors. The turbine buildings,
9 the exhaust stacks (approximately 60 m [200 ft] tall), and the gas pipeline compressors would

10 be visible from offsite during daylight hours. Buildings and structures would also be visible at
11 night because of outside lighting. Visual impacts of buildings and structures could be mitigated
12 by landscaping and selecting a color that is consistent with the environment. Visual impacts at
13 night could be mitigated by reduced use of lighting and appropriate use of shielding. The
14 expansion of the existing utility ROWs would probably require additional clearing of trees and
15 shrubs, which would expand the visual impact of the existing lines. Also, short-term aesthetic
16 impacts could occur at upstream reservoirs and in the Chattahoochee River if releases were
17 required to facilitate barge delivery of plant components. At the Farley site, visual aesthetic
18 impacts of a natural gas combined-cycle facility are considered MODERATE.

19 At an alternate site, the structures and other factors that drive the visual aesthetic impacts
20 would be similar to those occurring if the natural gas-fired alternative were placed at the Farley
21 site. However, the significance of the impacts would depend crucially on the nature of the
22 site-whether it sits in an industrial area as opposed to a pristine wilderness, or whether it is
23 visible from local roads or recreation areas. The largest change could be a potential need for
24 significant transmission line and gas pipeline infrastructure. Overall, the visual aesthetic
25 impacts associated with the natural gas-fired alternative at an unnamed alternate site are
26 considered MODERATE to LARGE and will depend on the exact location and characteristics of
27 the alternate site.

28 Natural gas generation would introduce mechanical sources of noise that would be audible
29 off site. Sources contributing to total noise produced by plant operation are classified as
30 continuous or intermittent. Continuous sources include the mechanical equipment associated
31 with normal plant operations. Intermittent sources include the use of outside loudspeakers, and
32 the commuting of plant employees. At the Farley site, the plant operation noises would not be
33 largely noticeable in any important nearby recreation or dwelling areas. The noise impacts of a
34 natural gas-fired plant at the Farley are considered MODERATE.

35 At an alternate site, these noise impacts would be SMALL to LARGE, depending on the site
36 and location. Again, the aesthetic impacts at the plant site would be mitigated if the plant were
37 located in an industrial area adjacent to other power plants or Industrial facilities.
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1 * Historic and Archaeological Resources

2 At the Farley site or an alternate site, a cultural resource inventory would likely be needed for
3 any onsite property that has not been previously surveyed. Other lands, if any, that are
4 acquired to support the plant would also likely need an inventory of field cultural resources,
5 identification and recording of existing historic and archaeological resources, and possible
6 mitigation of adverse effects from subsequent ground-disturbing actions related to physical
7 expansion of the plant site.

8 Before construction at the Farley site or an alternate site, studies would likely be needed to
9 identify, evaluate, and address mitigation of the potential impacts of new plant construction on

10 cultural resources. The studies would likely be needed for all areas of potential disturbance at
11 the proposed plant site and along associated ROWs where new construction would occur (e.g.,
12 roads, transmission ROWs, rail lines, or other ROWs). Impacts to cultural resources can be
13 effectively managed under current laws and regulations and kept SMALL.

14 * Environmental Justice

15 No environmental pathways or locations have been identified that would result in
16 disproportionately high and adverse environmental impacts on minority and low-income
17 populations If a replacement natural gas-fired plant were built at the Farley site. Other Impacts
18 might disproportionately Impact minority or low-income populations, including Impacts on
19 housing availability and prices during construction. Overall, at the Farley site, the
20 environmental justice impacts are considered SMALL. The Impacts around the alternate site
21 would depend upon the site chosen and the nearby population distribution. These impacts
22 could vary between SMALL and LARGE.

23 8.2.3 Nuclear Power Generation

24 Since 1997 the NRC has certified three new standard designs for nuclear power plants under
25 10 CFR 52, Subpart B. These designs are the U.S. Advanced Boiling Water Reactor (10 CFR
26 52, Appendix A), the System 80+ design (10 CFR 52, Appendix B), and the AP600 design (10
27 CFR 52, Appendix C). All of these plants are light-water reactors. Although no applications for
28 a construction permit or a combined license based on these certified designs have been
29 submitted to NRC, the submission of the design certification applications Indicates continuing
30 interest in the possibility of licensing new nuclear power plants. Recent volatility in prices of
31 natural gas and electricity have made new nuclear power plant construction more attractive
32 from a cost standpoint. Additionally, System Energy Resources, Inc.; Exelon Generation
33 Company, LLC; and Dominion Nuclear North Anna, LLC, have recently submitted applications
34 for early site permits for new advanced nuclear power plants under the procedures In 10 CFR
35 Part 52, Subpart A (Eaton 2003; Christian 2003; Kray 2003). Therefore, construction of a new
36 nuclear plant at either the Farley site or alternate site Is considered In this section. The staff
37 assumed that the new nuclear plant would have a 40-year lifetime.
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1 NRC has summarized environmental data associated with the uranium fuel cycle in Table S-3
2 of 10 CFR 51.51. The impacts shown in Table S-3 are representative of the impacts that would
3 be associated with a replacement nuclear power plant built to one of the certified designs, sited
4 at Farley or an alternate site. The impacts shown in Table S-3 are for a 1000-MW(e) reactor
5 and would need to be adjusted to reflect impacts of 1 699-MW(e) of new nuclear power. The
6 environmental impacts associated with transporting fuel and waste to and from a light-water
7 cooled nuclear power reactor are summarized in Table S-4 of 10 CFR 51.52. The summary of
8 NRC's findings on NEPA issues for license renewal of nuclear power plants in Table B-1 of 10
9 CFR 51 Subpart A, Appendix B, is also relevant, although not directly applicable, for

10 consideration of environmental impacts associated with the operation of a replacement nuclear
11 power plant. Additional environmental impact information for a replacement nuclear power
12 plant using closed-cycle cooling is presented below.

13 For purposes of this SEIS, the staff assumed a nuclear plant would use the existing
14 closed-cycle cooling system at the Farley site. The overall impacts of the nuclear generating
15 system using closed-cycle cooling at the Farley site and at an unnamed alternate site are
16 discussed in the following sections and summarized in Table 8-4.

17 * Land Use

18 The existing infrastructure would be used to the extent practicable, limiting the amount of new
19 construction that would be required. Specifically, the staff assumed that the new nuclear facility
20 would use the transmission facilities, roads, parking areas, office buildings, and the existing
21 cooling system. According to the GEIS, a light-water reactor requires approximately 200 to 400
22 ha (500 to 1000 ac) excluding transmission lines (these estimates are not scaled to any
23 particular facility size). The Farley site consists of 750 ha (1850 ac) and should be adequate to
24 support a new nuclear facility. There would be no net change in land needed for uranium
25 mining because land needed to supply the new nuclear plant would offset the land needed to
26 supply uranium for fueling the existing reactors at Farley Units 1 and 2. Overall, the impact of a
27 replacement nuclear generating plant on land use at the existing Farley site is characterized as
28 MODERATE. The impact would be greater than the OL renewal alternative.

29 Land-use requirements at an alternate site would be approximately 200 to 400 ha (500 to 1000
30 ac) plus the possible need for land for a new transmission line (NRC 1996). In addition, it may
31 be necessary to construct a rail spur or barge offloading facility to an alternate site to deliver
32 equipment during construction.; There would be no net change in land needed for uranium
33 mining because land needed to supply the new nuclear plant would offset the land needed to
34 supply uranium for fueling the existing reactors at Farley Units 1 and 2. Overall, the impacts of
35 a new nuclear power plant at an alternate site would result in MODERATE to LARGE land-use
36 impacts.
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1 * Ecology

2 Locating a nuclear power plant at the Farley site would after ecological resources because of
3 construction, and because of the need to convert currently unused land to Industrial use. In
4 total, impacts could Include habitat degradation, fragmentation, or loss as a result of
5 construction activities and conversion of land to Industrial use. Ecological communities may
6 experience reduced productivity and biological diversity from disturbing previously intact land.
7 Short-term impacts would occur if barge navigation required drawdown of upstream reservoirs
8 and releases into the Chattahoochee River. As Is the current practice, It Is assumed that
9 releases of water by the USACE during the license renewal term would be managed In

10 cooperation with the FWS and State and local resource agencies to minimize significant habitat
11 loss or fragmentation, or interruption of the reproductive cycles of aquatic species. Overall, the
12 ecological impacts of the nuclear alternative at the Farley site are considered SMALL to
1 3 MODERATE.

14 At an alternate site, there would be construction impacts and new incremental operational
15 impacts. Even assuming siting at a previously disturbed area, the impacts may after the
16 ecology. Impacts could include habitat degradation, fragmentation or loss, reduced ecosystem
17 productivity (i.e., including wildlife species), and a reduction In biological diversity. Construction
18 and maintenance of transmission lines, a rail spur, or a barge offloading facility could result in
19 the same types of ecological impacts. Use of makeup cooling water from a nearby surface
20 water body could have adverse aquatic resource impacts. Overall, the impacts of the nuclear
21 alternative at an alternate site would be MODERATE to LARGE.

22 * Water Use and Quality

23 The replacement nuclear plant alternative at the Farley site would use the existing cooling
24 towers. There would still be consumptive use of water due to evaporation from the cooling
25 towers. At both the Farley site and an alternate site, plant discharges would consist mostly of
26 cooling tower blowdown, characterized primarily by Increased temperature and Increased
27 concentration of dissolved solids relative to the receiving body of water and intermittent low
28 concentrations of blocides (e.g., chlorine). Treated process waste streams and sanitary waste
29 water would also be discharged. All discharges would likely be regulated through modifications
30 to the existing permit. Some erosion and sedimentation probably would occur during
31 construction (NRC 1996). At the Farley site, groundwater would still be used for potable water,
32 as makeup for fire protection services, and as an alternate source of makeup for the
33 demineralizer. Use of groundwater for a nuclear plant at an alternate site is a possibility.

34 Delivery of large equipment components would be by barge up the Chattahoochee River. As
35 described in Section 2.2.2, barge navigation may require releases from upstream reservoirs
36 during low flow and drought conditions. It is assumed that coordination between the licensee,
37 the USACE and responsible agencies would occur prior to releases for new nuclear plant
38 equipment transport by barge. Short-term loss of recreational opportunities could occur at
39 upstream reservoirs if drawdowns are necessary to facilitate barge traffic. Maintenance
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1 dredging in the river may also be required for barge traffic, which would result in a short-term
2 reduction in water quality. Overall, the impacts of the nuclear alternative at the Farley site
3 would be SMALL. The impacts of the nuclear alternative at an alternate site would be SMALL
4 to MODERATE.
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Table 8-4. Summary of Environmental Impacts of New Nuclear Power
Generation at the Farley site and an Alternate Site Using
Closed-Cycle Cooling

4
5
6

Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Land Use MODERATE The nuclear facUlty would use MODERATE The impacts would be the same as for
unused portions of Faruey site. It
would require approximately 200 to
400 ha (500 to 1000 ac). It would
use existing infrastructure,
minimizing new land requirements.

7 Ecology SMALL to The nuclear facility would use both
MODERATE developed and undeveloped areas at

Farley. In total, impacts could
include habitat degradation,
fragmentation, or loss as a result of
construction activities and
conversion of land to industrial use.
Ecological communities might
experience reduced productivity and
biological diversity from disturbing
previously intact land.

Delivery of large equipment
components would be by barge. It Is
assumed that sufficient water would
be present either as natural flow or
In navigation windows created by
releases from upstream reservoirs.
It Is also assumed that releases
would be managed by the USACE to
minimize Impacts to riparlan
communities at upstream reservoirs
and in the river channel.

to LARGE the Farley she, plus land for
transmission Une and any existing
infrastructure. Overall impacts would
depend on whether the alternate site Is
previously disturbed.

Mc
tot

IDERATE Impacts would depend on whether site
.ARGE Is previously developed. Factors to

consider include location and ecology
of the site, transmission line route, and
ran spur route. In total, impacts could
Include habitat degradation.
fragmentation or loss as a result of
construction activities and conversion
of land to industrial use. Ecological
communities might experience reduced
productivity and biological diversity
from disturbing previously Intact land.

8 Water Use
9 and Quality

SMALL The nuclear alternative would use
the existing closed-cycle cooling
system using river water. There
would be consumptive use of water
due to evaporation from the cooling
towers. Plant discharges would
consist mostly of cooling tower
blowdown, characterized primarily by
increased temperature and
increased concentration of dissolved
solids and intermittent low
concentrations of blocides (e.g..
chlorine). Umited groundwater use
would continue.

Delivery of equipment by barge may
require releases from upstream
reservoirs to allow navigation on the
river during low flow periods. This
could result In a short-term loss of
recreational opportunities in the
affected reservoirs.

SMALL to The nuclear aternative would use
MODERATE closed-cycle cooling. There would be

consumptive use of water due to
evaporation from the cooling towers.
Plant discharges would consist mostly
of cooling tower blowdown,
characterized primarily by Increased
temperature and increased
concentration of dissolved solids and
intermittent low concentrations of
biocides (e.g., chlorine). In total, the
impacts on water use and quality would
depend on the characteristics of the
surface or groundwater sources and
sinks.

August 2004 8-35 Draft NUREG-1437, Supplement 18



Environmental Impacts of Alternatives

Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Air Quality SMALL Emissions would be minimal and SMALL The Impacts at an unnamed alternate1

2 Waste

3 Human
4 Health

SMALL

SMALL:

would primarliy consist of fugitive
emissions and emissions from
vehicles and equipment during
construction and 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.

she would be the same as those for the
Farley site.

SMALL

SMALL

The impacts at an unnamed altemate
site would be the same as those for the
Farley site.

The Impacts at an unnamed alternate
site would be the same as those for the
Farley site.

5 Socio- SMALL to During construction, Impacts would
6 economics MODERATE be MODERATE. Upwards to 2500

workers might be required at the
peak of the construction period,
placing noticeable burdens on
existing Infrastructure, Including
housing and transportation.

During operation, employment levels
would be slmiar to those for Farley
Units 1 and 2. Hence, Impacts on
transportation and impacts on
housing and vitality of the local
economy would be similar to the
Farley Units 1 and 2. Overall,
socioeconomic impacts from
operation are SMALL

7 Aesthetics MODERATE There would be visual aesthetic
Impacts associated with plant
buildings and structures, along with
cooling tower plumes. There would
be both continuous and intermittent
noise impacts from plant operation.
There would also be aesthetic
impacts associated with drawdown
of upstream reservoirs for barge
navigation.

SMALL to The characteristics of the construction
LARGE period at an alternate site would be

similar to those at Farley site.
Socioeconomic Impacts to the local
community would depend on the
characteristics of the alternate site, and
might vary from SMALL to LARGE.

The characteristics of the operation at
an alternate site would be similar to
those at Farley site. Socioeconomic
impacts to the local community would
depend on the characteristics of the
alternate site, and might vary from
SMALL to LARGE.

SMALL to The structures and operation would be
LARGE similar to the Farley site, but the

significance of the impacts would
depend on the characteristics of the
alternate site. The nuclear alternative
at an alternate site could require
transmission lines, with attendant
aesthetic impacts.

8 Historic
9 and

10 Archaeo-
1 1 logical
12 Resources

SMALL Studies would likely be needed to
Identify, evaluate, and address
mitigation of the potential cultural
resource impacts from constrnction
of a new plant.

SMALL At the unnamed altemate site, cultural
studies would be needed. Studies
would likely be needed to identify,
evaluate, and address mitigation of the
potential cultural resource impacts from
construction of a new plant on
unnamed alternate site.
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Impact FarleySite Alternate Site

Category Impact Comment Impact Comment

Environ- SMALL No environmental pathways or SMALL to Impacts would vary depending on
mental locations have been Identified that LARGE population distribution and
Justice would result hI disproportIonately characteristics at new site.

high and adverse environmental
Impacts on minority and low-income
populations. Impacts on minority
and low-Income communities should
be similar to those experienced by
the population as a whole.

5 * Air Quality

6 Construction of a new nuclear plant at the Farley site or an alternate site would result in fugitive
7 emissions during the construction process. Exhaust emissions would also come from vehicles
8 and motorized equipment used during the construction process. An operating nuclear plant
9 would have minor air emissions associated with emergency diesel generators. These

10 emissions would be regulated. Overall, emissions and associated impacts are considered
1 1 SMALL.

12 * Waste

13 The waste impacts associated with operation of a nuclear power plant are set out in Table B-1
14 of 10 CFR 51, Subpart A, Appendix B. Construction-related debris would be generated during
15 construction activities and removed to an appropriate disposal site. Overall, waste Impacts are
16 considered SMALL.

17 Siting the replacement nuclear power plant at a site other than Farley would not alter waste
18 generation. Therefore, the Impacts would be SMALL.

19 * Human Health

20 Human health Impacts for an operating nuclear power plant are set out in 10 CFR 51 Subpart
21 A, Appendix B, Table B-1. Overall, human health impacts are considered SMALL.

22 Siting the replacement nuclear power plant at a site other than Farley would not alter human
23 health impacts. Therefore, the impacts would be SMALL.

24 * Socioeconomic

25 The construction period and the peak workforce associated with the construction of a new
26 nuclear power plant are currently unquantified (NRC 1996). In the absence of quantified data,
27 the staff assumed a construction period of 5 years and a peak workforce of 2500. The staff
28 assumed that construction would take place while Farley Units 1 and 2 continue operation and
29 would be completed by the time Farley Units 1 and 2 permanently cease operations.
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1 If the facility were constructed at the Farley site, these construction workers would be in
2 addition to the 900 permanent employees and up to 375 contract workers that work at the
3 Farley site. Surrounding communities would experience significant, but not destabilizing,
4 demands on housing and public services. After construction, the nearby communities would be
5 impacted by the loss of the construction jobs. In addition, the large construction workforce
6 might put significant pressure on existing highways near the Farley site. At the same time, this
7 construction workforce would add to the local tax base. In total, the socioeconomic impacts
8 during the construction period for the nuclear-fired alternative at the Farley site are considered
9 MODERATE.

10 At an unnamed alternate site, the construction impacts could be smaller or larger to those at the
11 Farley site, depending on how close the site is to a vital economic center and the character of
12 the existing transportation infrastructure. These impacts are considered SMALL to LARGE,
13 depending on the site.

14 The replacement nuclear units are assumed to have an operating workforce comparable to the
15 900 permanent employees and up to 375 contract workers that work at Farley Units 1 and 2.
16 The new nuclear power plant altemative would provide a new tax base to offset the loss of tax
17 base associated with decommissioning Farley Units 1 and 2. For all these reasons, the
18 appropriate characterization of socioeconomic impacts for operating a new nuclear power plant
19 constructed at the Farley site is considered SMALL.

20 The impacts of operating the nuclear alternative at an unnamed alternate site could be smaller
21 or larger to those at the Farley site, depending on how close the alternate site is to an economic
22 center and the character of the existing transportation infrastructure. These impacts are
23 considered SMALL to LARGE, depending on the site.

24 * Aesthetics

25 The nuclear alternative would result in aesthetic impacts, both visual and auditory. Visual
26 impacts would result from several structures, including, most prominently, the containment
27 buildings and the cooling towers. Cooling tower plumes are visible from greater distances than
28 the towers themselves. At the Farley site, a portion of this infrastructure would be visible from
29 both State Road 95 and the Chattahoochee River. Further, the Federal Aviation Administration
30 (FAA) generally requires that all structures exceeding an overall height of 61 m (200 ft) above
31 ground level have markings and/or lighting so as not to impair aviation safety (FAA 2000).
32 Visual impacts of buildings and structures could be mitigated to some degree by landscaping
33 and color selection that is consistent with the environment. Visual impact at night could be
34 mitigated by reduced use of lighting that meets FAA requirements, and appropriate use of
35 shielding. Overall, the visual aesthetic impacts of the nuclear-fired alternative at the Farley site
36 are considered MODERATE.

37 At an alternate site, the structures and other factors that drive the visual aesthetic impacts
38 would be similar to those occurring if the nuclear alternative were placed at the Farley site.
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1 However, the significance of the impacts would depend crucially on the nature of the
2 site-whether it sits in an industrial area versus in a pristine wilderness, or whether it is visible
3 from local roads or recreation areas. The largest change could be a potential need for
4 significant transmission line Infrastructure. Overall, the visual aesthetic impacts associated with
5 the nuclear alternative at an unnamed alternate site are considered MODERATE to LARGE and
6 will depend on the exact location and characteristics of the alternate site.

7 Nuclear generation would introduce mechanical sources of noise from plant operation. The
8 noise sources are both continuous and Intermittent. Continuous sources include the
9 mechanical equipment associated with normal plant operations. Intermittent sources include

10 the use of outside loudspeakers and the commuting of plant employees. At the Farley site, the
11 plant operation noises would not be largely noticeable in any Important nearby recreation or
12 dwelling areas. The noise impacts of the nuclear alternative at the Farley site are considered to
13 be MODERATE.

14 At an alternate site, these noise Impacts would be SMALL to LARGE, depending on the site.
15 Aesthetic impacts at the plant site would be mitigated if the plant were located in an industrial
16 area adjacent to other power plants or Industrial facilities.

17 * Historic and Archaeological Resources

18 At both Farley and an alternate site, a cultural resource inventory would likely be needed for any
19 onsite property that has not been previously surveyed. Other lands, if any, that are acquired to
20 support the plant would also likely need an inventory of field cultural resources, identification
21 and recording of existing historic and archaeological resources, and possible mitigation of
22 adverse effects from subsequent ground-disturbing actions related to physical expansion of the
23 plant site.

24 Before construction at Farley or another site, studies would likely be needed to identify,
25 evaluate, and address mitigation of the potential impacts of new plant construction on cultural
26 resources. The studies would likely be needed for all areas of potential disturbance at the
27 proposed plant site and along associated ROWs where new construction would occur (e.g.,
28 roads, transmission ROWs, rail lines, or other ROWs). Historic and archaeological resource
29 impacts can generally be effectively managed and as such are considered SMALL.

30 * Environmental Justice

31 No environmental pathways or locations have been identified that would result in
32 disproportionately high and adverse environmental impacts on minority and low-income
33 populations if a replacement nuclear-fired plant were built at the Farley site. Other Impacts,
34 might disproportionately impact minority or low-income populations, including impacts on
35 housing availability and prices during construction. The employment level during operation of a
36 new nuclear facility is expected to be similar to the employment level at Farley Units 1 and 2.
37 Overall, at the Farley site, the environmental justice impacts are considered SMALL. The
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1 impacts around the alternate site would depend upon the site chosen and the nearby population
2 distribution. These impacts could vary between SMALL and LARGE.

3 8.2.4 Purchased Electrical Power

4 This section considers the option of SNC decommissioning Farley Units 1 and 2, not replacing
5 the lost generation with a new power plant or other option, and then purchasing an equal
6 amount of power and capacity to replace that generated by Farley Units 1 and 2. There are two
7 possibilities for the source of this power. It could come from facilities that are already built but
8 not producing power. Alternatively, it could come from new generation facilities. The likely
9 outcome would be a combination of both sources. Initially, replacement power would come

10 from existing sources. Under normal economic conditions, this will raise the price of capacity
11 and energy because supply will be lowered while demand will remain the same. Over time, this
12 increase in price will spur new generation capacity to take advantage of the new opportunities
13 for profit. In this case, the new generation could be attributed to a mix of sources, most likely
14 natural gas and coal-fired generation, which were discussed above. If there were significant
15 excess supply in the U.S., then it might be the case that no new generation would be brought
16 online to replace the lower supply.

17 If power to replace Farley Units 1 and 2 capacity and energy were to be purchased from
18 sources within the United States or a foreign country, the generating technology would likely be
19 one of those described in this SEIS and in the GEIS (probably coal, natural gas, or nuclear).
20 The description of the environmental impacts of other technologies in Chapter 8 of the GEIS is
21 representative of the purchased electrical power alternative to renewal of Farley Units I and 2.
22 Thus, the environmental impacts of imported power would still occur but would be located
23 elsewhere within the region, nation, or another country. For these reasons, the staff does not
24 believe that purchasing power to make up for the generation at Farley Units 1 and 2 is a
25 meaningful alternative that requires independent analysis.

26 8.2.5 Other Alternatives

27 Other generation technologies considered by the NRC are discussed in the following
28 paragraphs.

29 8.2.5.1 Oil-Fired Generation

30 EIA projects that oil-fired plants will account for very little of the new generation capacity in the
31 United States through the year 2020 because of higher fuel costs and lower efficiencies
32 (DOE/EIA 2001 a). Oil-fired operation is more expensive than nuclear or coal-fired operation.
33 Future increases in oil prices are expected to make oil-fired generation increasingly more
34 expensive than coal-fired generation. The high cost of oil has prompted a steady decline in its
35 use for electricity generation. Increasing domestic concerns over oil security will only
36 exacerbate the move away from oil-fired electricity generation. Therefore, the staff does not
37 consider oil-fired generation, by itself, a feasible alternative to Farley Units 1 and 2.
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1 8.2.5.2 Wind Power

2 According to the DOE (2003), Alabama and Florida do not have sufficient wind resources to use
3 large-scale wind turbines. Georgia has good wind resources In the uppermost potion of the
4 state, but if all of this resource were developed (which would likely conflict with other uses), the
5 total generation would be 547,500 MWh(e). Hence, this represents the total possible wind
6 resource for all three states combined. In contrast, Farley Units 1 and 2 produced
7 approximately 13.7 million MWh(e) in 2002 (DOE/EIA 2003). Exploiting the full resources of the
8 three states combined would replace less than 4 percent of the generation from Farley Units 1
9 and 2. Further, wind energy is an intermittent resource, whereas Farley Units 1 and 2 provide

10 constant base load power. When there is little wind, wind energy simply would not compensate
11 for Farley Units 1 and 2 energy production. For these reasons, the staff concludes that wind
12 power alone is not a feasible substitute at this time for the base load generation from Farley
13 Units 1 and 2. However, the staff recognizes that wind power projects are being developed in
14 areas with significant wind potential. Therefore, it is reasonable to include wind power in a
15 combination of alternatives that could replace the generation from Farley Units 1 and 2.
16 Combined alternatives are discussed in Section 8.2.6.

17 The Installation of large-scale wind farms requires construction of access roads for turbine
18 Installation and maintenance and installation of transmission lines. The impacts associated with
19 large-scale construction, particularly in remote or sensitive areas, could be LARGE. After the
20 turbines and transmission lines are installed, the continuing Impacts from operation would be
21 primarily the aesthetic impact of the turbines and transmission lines.

22 8.2.5.3 Solar Power

23 Solar technologies use the sun's energy and light to provide heat and cooling, light, hot water,
24 and electricity for homes, businesses, and Industry. Solar-power technologies, both
25 photovoltaic and thermal, cannot currently compete with conventional fossil-fueled technologies
26 in grid-connected applications due to higher capital costs per kilowatt of capacity. The average
27 capacity factor of photovoltaic cells Is about 25 percent (NRC 1996), and the capacity factor for
28 solar thermal systems Is about 25 to 40 percent (NRC 1996). These capacity factors are low
29 because solar power Is an intermittent resource, providing power when the sun is strong,
30 whereas Farley Units 1 and 2 provide constant base-load power. Solar technologies simply
31 cannot make up for the capacity from Farley Units 1 and 2 when the sun is not shining.

32 Currently available photovoltaic (PV) cell conversion efficiencies range from approximately 7 to
33 17 percent. The average annual solar energy flux throughout the year falling in Alabama and
34 Georgia is approximately 4 kWhMM2 per day (SNC 2003). Assuming a conversion efficiency of
35 10 percent, PV cells would yield an annual electricity production of approximately 146
36 kWh(e)/rn 2 per year In the Alabama and Georgia area. At this assumed rate of generation,
37 replacing the 13.7 million MWh(e) generated by Farley Units 1 and 2 in 2002 (DOE/EIA 2003)
38 would require approximately 94 million m2 or 94 km2 (36 ml2) of PV arrays. Because of the
39 area's low rate of solar radiation, the high technology costs, and the intermittent nature of the
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1 resource, solar power is not considered a feasible base load alternative to license renewal of
2 Farley Units 1 and 2. However, staff recognizes that distributed solar power does provide
3 generation and that during the license renewal period, generation from solar power could
4 continue to grow. Therefore, it is reasonable to include solar power in combinations of
5 alternatives to replace the generation from Farley Units 1 and 2. Combined alternatives are
6 discussed in Section 8.2.6.

7 Large-scale solar arrays require dedication of significant land for the arrays, access roads and
8 transmission lines. Large portions of land would be taken out of use. Depending on the nature
9 of the site, construction related impacts could occur in all resource areas including sensitive

10 habitats and ecosystems, surface water quality due to erosion, and impacts to cultural
11 resources, to name a few. There could also be socioeconomic impacts if the construction
12 occurred in an area with low population. The primary operational impacts would be aesthetic
13 and the continued loss of land for other productive use. These impacts would be significantly
14 reduced if solar panels were distributed on commercial and residential roof space.

15 8.2.5.4 Hydropower

16 As stated in Section 8.3.4 of the GEIS, hydropower's percentage of the country's generating
17 capacity is expected to decline because hydroelectric facilities have become difficult to site as a
18 result of public concern over flooding, destruction of natural habitat, and alteration of natural
19 river courses. According to the U.S. Hydropower Resource Assessments, there is a total of
20 363 MW of undeveloped hydroelectric capacity in Alabama (INEEL 1998a) and 613 MW of
21 undeveloped hydroelectric capacity in Georgia (INEEL 1 998b). Hence, if all this capacity were
22 developed, it would replace up approximately 55 percent of the capacity from Farley Units 1
23 and 2.

24 The staff estimated in the GEIS that land requirements for hydroelectric power are
25 approximately 400,000 ha (1 million ac or approximately 1600 mi2 ) per 1000 MW(e). If
26 hydroelectric power were somehow used to replace all of the 1699 MW(e) of capacity from
27 Farley Units 1 and 2, it would result in a large impact on land use, much of which would be
28 outside of Alabama and Georgia. Operation of a hydroelectric facility would alter aquatic
29 habitats above and below the lock and dam, which would impact existing aquatic species. Due
30 to the limited amount of undeveloped hydropower resource in Alabama and Georgia and the
31 large land-use and related environmental and ecological resource impacts associated with
32 siting hydroelectric facilities large enough to replace Farley Units 1 and 2, the staff concludes
33 that local hydropower is not a feasible alternative to Farley Units 1 and 2 OL renewal.

34 8.2.5.5 Geothermal Energy

35 Geothermal energy has an average capacity factor of 90 percent and can be used for base load
36 power where available. However, geothermal technology is not widely used as base load
37 generation due to the limited geographical availability of the resource and the immature status
38 of the technology (NRC 1996). As illustrated by Figure 8.4 in the GEIS, geothermal plants are
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1 most likely to be sited in the western continental United States, Alaska, and Hawaii, where
2 hydrothermal reservoirs are prevalent. There is no feasible eastern location for geothermal
3 capacity to serve as an alternative to Farley Units 1 and 2. The staff concludes that geothermal
4 energy is not a feasible alternative to renewing the Farley Units 1 and 2 OLs.

5 8.2.5.6 Wood Waste

6 The use of wood waste to generate electricity Is largely limited to those states with significant
7 wood resources, such as California, Maine, Georgia, Minnesota, Oregon, Washington, and
8 Michigan. Electric power is generated In these states by the pulp, paper, and paperboard
9 Industries, which consume wood and wood waste for energy, benefitting from the use of waste

10 materials that could otherwise represent a disposal problem.

11 A wood-buming facility can provide base load power and can operate with an average annual
12 capacity factor of around 70 to 80 percent and with 20 to 25 percent efficiency (NRC 1996).
13 The fuels required are variable and site-specific. A significant barrier to the use of wood waste
14 to generate electricity is the high delivered-fuel cost and high construction cost per MW of
15 generating capacity. The larger wood-waste power plants are only 40 to 50 MW(e) In size.
16 Estimates in the GEIS suggest that the overall level of construction Impact per MW of Installed
17 capacity should be approximately the same as that for a coal-fired plant, although facilities
18 using wood waste for fuel would be built at smaller scales (NRC 1996). Like coal-fired plants,
19 wood-waste plants require large areas for fuel storage and processing and involve the same
20 type of combustion equipment.

21 Due to uncertainties associated with obtaining sufficient wood and wood waste to fuel a base
22 load generating facility, the ecological Impacts of large-scale timber cutting (e.g., soil erosion,
23 reduction of blodiversity, habitat degradation, fragmentation and loss), and high inefficiency, the
24 staff has determined that wood waste is not a feasible alternative to renewing the Farley Units 1
25 and 2 OLs.

26 8.2.5.7 Municipal Solid Waste

27 Municipal waste combustors Incinerate the waste and use the resultant heat to generate steam,
28 hot water, or electricity. The combustion process can reduce the volume of waste by up to 90
29 percent and the weight of the waste by up to 75 percent (EPA 2001). Municipal waste
30 combustors use three basic types of technologies: mass burn, modular, and refuse-derived
31 fuel (DOEIEIA 2001 b). Mass-buming technologies are most commonly used in the United
32 States. This group of technologies process raw municipal solid waste *as isl, with little or no
33 sizing, shredding, or separation before combustion.

34 Growth in the municipal waste-combustion industry slowed dramatically during the 1990s after
35 rapid growth during the 1 980s. The slower growth was due to three primary factors: (1) the
36 Tax Reform Act of 1986, which made capital-intensive projects such as municipal waste
37 combustion facilities more expensive relative to less capital-intensive, waste disposal
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1 alternatives such as landfills; (2) the 1994 Supreme Court decision (C&A Carbone, Inc. vs.
2 Town of Clarkstown), which struck down local flow control ordinances that required waste to be
3 delivered to specific municipal waste combustion facilities rather than landfills that may have
4 had lower fees; and (3) increasingly stringent environmental regulations that increased the
5 capital cost necessary to construct and maintain municipal waste combustion facilities
6 (DOE/EIA 2001 b).

7 Municipal solid-waste combustors generate an ash residue that is buried in landfills. The ash
8 residue is composed of bottom ash and fly ash. Bottom ash refers to the portion of unburned
9 waste that falls to the bottom of the grate or furnace. Fly ash represents the small particles that

10 rise from the furnace during the combustion process. Fly ash is generally removed from
11 flue-gases using fabric filters and/or scrubbers (DOE/EIA 2001 b).

12 Currently, there are approximately 102 waste-to-energy plants operating in the United States.
13 These plants generate approximately 2800 MW(e), or an average of approximately 28 MW(e)
14 per plant (Integrated Waste Services Association 2001), much smaller than the amount needed
15 to replace the 1 826-MW(e) base load capacity of Farley Units 1 and 2. Therefore, the staff
16 concludes that municipal solid waste would not be a feasible alternative to renewal of the
17 Farley Units 1 and 2 OLs, particularly at the scale required.

18 8.2.5.8 Other Biomass-Derived Fuels

19 In addition to wood and municipal solid-waste fuels, there are several other concepts for fueling
20 electric generators, including burning crops, converting crops to a liquid fuel such as ethanol,
21 and gasifying crops (including wood waste). In the GEIS, the staff stated that none of these
22 technologies has progressed to the point of being competitive on a large scale or of being
23 reliable enough to replace a base load plant such as Farley Units 1 and 2 (NRC 1996). For
24 these reasons, such fuels do not offer a feasible alternative to renewing the Farley Units 1 and
25 2 OLs.

26 8.2.5.9 Fuel Cells

27 Fuel cells work without combustion and its environmental side effects. Power Is produced
28 electrochemically by passing a hydrogen-rich fuel over an anode and air over a cathode and
29 separating the two by an electrolyte. The only by-products are heat, water, and carbon dioxide.
30 Hydrogen fuel can come from a variety of hydrocarbon resources by subjecting them to steam
31 under pressure. Natural gas Is typically used as the source of hydrogen.

32 Phosphoric acid fuel cells are generally considered first-generation technology. These fuel cells
33 are commercially available at cost of approximately $4500 per kW of installed capacity
34 (DOE 2002). Higher-temperature second-generation fuel cells achieve higher fuel-to-electricity
35 and thermal efficiencies. The higher temperatures contribute to improved efficiencies and give
36 the second-generation fuel cells the capability to generate steam for cogeneration and
37 combined-cycle operations.
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1 DOE had a performance target that in 2003, two second-generation, fuel cell technologies
2 using molten carbonate and solid oxide technology, respectively, would be commercially
3 available in sizes of approximately 3 MW at a cost of $1000 to $1500 per kW of installed
4 capacity (DOE 2002). DOE has also launched a new initiative, the Solid State Energy
5 Conversion Alliance, to being about significant reductions in fuel cell costs. The goal Is to cut
6 costs to as low as $400 per kW by the end of this decade (DOE 2004). For comparison, the
7 installed capacity cost for a natural gas-fired combined-cycle plant is on the order of $500 to
8 $600 per kW (NWPPC 2000). As market acceptance and manufacturing capacity increase,
9 natural gas-fueled, fuel cell plants In the 50 to 1 00-MW range are projected to become available

10 (DOE 2002). Until these goals are met, however, fuel cells are not economically or
11 technologically competitive with other alternatives for base load electricity generation. Fuel
12 cells are, consequently, not a feasible alternative to renewing the Farley Units 1 and 2 OLs.

13 8.2.5.10 Delayed Retirement

14 SNC has considered the delayed retirement of its older, less efficient base load plants.
15 However, SNC estimated that the cost of refurbishing these plants to make them more efficient
16 and consistent with modem emissions standards would exceed the costs of constructing
17 entirely new plants (SNC 2003). Even if retirement of an existing fossil fuel plant were delayed,
18 with more stringent environmental restrictions, the Impact of delaying retirement of a fossil fuel
19 plant to compensate for the loss of electricity from Farley Units 1 and 2 would be bounded by
20 the impacts for the natural gas-fired and coal-fired alternatives, and would potentially be more
21 severe because of the less efficient pollution control equipment from older plants. The staff
22 therefore concluded that delayed retirement of other SNC generating units could not provide a
23 replacement of the power supplied by Farley Units 1 and 2 and could not be a feasible
24 alternative to Farley Units I and 2 license renewal.

25 8.2.5.11 UtIlity-Sponsored Conservation

26 The utility-sponsored conservation alternative refers to a situation In which Farley Units 1 and 2
27 cease to operate, no new generation Is brought online to meet the lost generation, and the lost
28 generation is Instead replaced by more efficient use of electricity. More efficient use would
29 arise from utility-sponsored conservation programs, potentially including energy audits,
30 incentives to install energy-efficient equipment, and informational programs to Inform electricity
31 consumers of the benefits of, and possibilities for, electricity conservation.

32 Conservation alone is not a viable option because the potential that the supply of cost-effective
33 energy conservation measures, above and beyond what Is already planned, may not be large
34 enough to replace the energy and capacity of Farley Units 1 and 2. While it Is possible, for
35 example with large Incentives, to decrease usage of electricity to meet the lost generation, it is
36 the cost of such measures that ultimately matters. If the costs are high, for example,
37 significantly higher than the costs of coal-fired or natural gas-fired generation or new nuclear
38 generation, then it is infeasible to consider such measures as a replacement for Farley Units 1
39 and 2. Hence, the feasibility of the utility-sponsored conservation alternative hinges largely on
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1 the costs of reducing demand, which will increase with the level of demand reduction. The cost
2 of these measures has been under debate for many years. One estimate of utility DSM
3 programs in 1992 gave an average cost of $0.040/kWh in 1992 dollars (Eto et al. 1996), more
4 than competitive with new generation. However, others have argued that if such measures are
5 this cost-effective, consumers would undertake them irrespective of utility programs, so such
6 cost estimates must understate full consumer costs. Regardless, replacing the capacity and
7 energy from Farley Units I and 2 would require a significant increase in the magnitude and
8 energy conservation in the United States. According to EIA (DOE/EIA 2001c), the sum of all
9 large, electric-utility energy conservation programs up through 2000 saved approximately 54

10 million MWh in 2000. In 2001, Farley Units 1 and 2 provided approximately 13.7 million MWh of
11 electricity (DOE/EIA 2003). Hence, to replace the lost generation at Farley Units 1 and 2 would
12 require an increase of over 25 percent in the total effect of large-utility sponsored conservation
13 since the time that utilities have been reporting these numbers to EIA. Such an increase would
14 clearly increase the cost of energy conservation by moving beyond the more cost-effective
15 measures. For this reason, the staff does not consider energy efficiency, by itself, as a feasible
16 alternative to license renewal. However, staff recognizes that energy conservation is promoted
17 and increases in energy efficiency occur as a normal result of replacing older equipment with
18 modem equipment. Therefore, it is reasonable to include conservation in a combination of
19 generation sources that could replace the generation of Farley Units 1 and 2. Combined
20 alternatives are discussed in Section 8.2.6.

21 8.2.6 Combination of Alternatives

22 Should the OLs not be renewed, the lost energy and capacity would be replaced by a
23 combination of more than one, and perhaps many of the alternatives discussed thus far. As
24 discussed in Section 8.2, Farley Units 1 and 2 have a combined net summer rating of
25 1699 MW(e).

26 There are many possible combinations of altematives. As discussed previously, these
27 combinations could include base load gas-fired or coal-fired plants, purchased power,
28 alternative and renewable technologies, and conservation. For the purpose of this discussion,
29 one combination has been assumed: 1100 MW(e) of generation from a combined-cycle facility
30 at the Farley site, 300 MW(e) of energy conservation, and 299 MW(e) purchased from other
31 generators. The impacts of other combinations, such as those from combinations that include
32 wind or solar power, would be different and possibly less that the assumed combination. In
33 some areas, such as the aesthetic impact of solar panel or wind turbines, the impacts would be
34 at least as large as the impact of the assumed combination of alternatives. In other areas, such
35 as waste, impacts would be smaller for these alternative technologies.

36 Table 8-5 contains a summary of the environmental Impacts of an assumed combination. The
37 impacts associated with the combined-cycle natural gas-fired units are based on the gas-fired
38 generation impact assumptions discussed in Section 8.2.2, adjusted for the reduced generation
39 capacity. While the DSM measures would have few environmental impacts, operation of the
40 new natural gas-fired plant would result in increased emissions and environmental impacts.
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1 The environmental impacts associated with power purchased from other generators would still
2 occur but would be located elsewhere within the region or nation, as discussed in Section 8.2.4.
3 The environmental impacts associated with purchased power are not shown in Table 8-5. The
4 staff concludes that it is very unlikely that the environmental impacts of any reasonable
5 combination of generating and conservation options could be reduced to the level of impacts
6 associated with renewing the Farley Units i and 2 OLs.

7 Table 8-5. Summary of Environmental Impacts of an Assumed Combination of Generation and
8 Acquisition Alternatives-Does Not Include Impacts from Purchased Generation

9

10
11
12

13

14
15

Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Land Use SMALL to The natural gas-fired alternative SMALL to Land use requirements would be larger
MODERATE would use undeveloped portions of LARGE at the alternate site than at the Farley

the Farley site. It would require site because of the need for
upwards of 45 ha (110 ac) for power infrastructure such as transmission
block, offices, roads, and parking facilities, roads, parking areas, office
areas. It would use existing buildings, and cooling system. The
Infrastructure, minimizing new land total impact would depend on whether
requirements. There would be the alternate site Is previously
additional land impacts for disturbed.
construction of an underground gas
pipeline.

Ecology SMALL to The natural gas-fired alternative SMALL to Impacts would depend on whether the
MODERATE would use undeveloped areas at LARGE alternated site Is previously developed.

Farley site. There would be potential Factors to consider Include location
for significant habitat loss and and ecology of site and transmission
fragmentation and reduced line route. In total, impacts could
productivity and biological diversity. Include habitat degradation,

fragmentation, or loss as a result of
construction activities and conversion
of land to industrial use. Ecological
communities might experience reduced
productivity and biological diversity
from disturbing previously intact land.

Water Use SMALL Combined-cycle units have lower SMALL to Combined-cycle units have lower water
and Qualify water requirements than nuclear and MODERATE requirements than nuclear and

coal-fired power plants. The natural coal-fired power plants. The natural
gas-fired alternative would use gas-fired alternative would use
closed-cycle cooling system to the dosed-cycle cooling system to the
degree necessary. The faclity degree necessary. Total impacts
would continue very Umited would depend on volume of water
groundwater use. withdrawal, the constituents of the

discharge water, the characteristics of
surface water or groundwater source,
and the new Intakes structures
required.
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Impact Farley Site Alternate Sits

Category Impact Comment Impact Comment

Air Ouaiity MODERATE Sulfur oxides: 76 MT/yr (84 tonslyr) MODERATE The impacts at an unnamed alternate1

Nitrogen oxides: 250 MT/yr (276
tonslyr)

Carbon monoxide: 52 MT/yr (57
tonsmyr)

PM1M particulates: 44 MT/yr (49
tons/yr)

Other (1) hazardous air pollutants,
Including arsenic, formaldehyde, and
nickel and (2) carbon dioxide
emissions, which contribute to global
warming.

SMALL Minimal waste product from fuel
combination.

site would be the same as those for the
Fariley site.

2 Waste

3 Human
4 Health

SMALL

SMALL

The irnpacts at an unnamed alternate
site would be the same as those for the
Fartey site.

The Impacts at an unnamed alternate
sit would be te same as those for the
Farley site.

SMALL Impacts are considered to be minor.

5 soclo- SMALL to During construction, Impacts would
6 economIcs MODERATE be MODERATE. Construction

workers could place noticeable
burdens on existing infrastructure,
including housing and transportation.

During operation, employment would
decrease from 900 permanent
workers to less than 50, reducIng
impacts on transportation. Impacts
on housing and vitality of the local
economy would be negative.
Overall, socioeconomic impacts
from operation are SMALL.

7 Aesthetics MODERATE There would be visual aesthetic
Impacts associated with plant
buildings and structures There would
be both continuous and intermittent
noise impacts from plant operation

SMALL to The characteristics of the construction
LARGE period at an alternate site would be

similar to those at Farbey site.
Socioeconomic Impacts to the local
community would depend on the
characteristics of the alternate site, and
might vary from SMALL to
MODERATE.

The characteristics of the operation of
the natural gas-fired alternative at an
alternate site would be similar to those
at Farley site. Socioeconomic impacts
to the local community would depend
on the characteristics of the alternate
site, and might vary from SMALL to
LARGE.

MODERATE The structures and operation would be
to LARGE similar to the Farley site, but the

significance of the impacts would
depend on the characteristics of the
alternate site. The natural gas-fired
altemative at an alternate site could
require transmission lines, with
attendant aesthetic impacts.

8 Historic
9 and

1 0 Archaeo-
11 logical
12 Resources

SMALL Studies would likely be needed to
identify, evaluate, and address
mitigation of the potential cultural
resource impacts from construction
of a new plant.

SMALL At the unnamed alternate site, cultural
studies would be needed. Studies
would likely be needed to identify,
evaluate, and address mitigation of the
potential cultural resource Impacts from
construction of a new plant on
unnamed alternate site.
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Impact Farley Site Alternate Site

Category Impact Comment Impact Comment

Environ- SMALL No ervironmental pathways or SMALL to Impacts would vary depending on
mental locations have been identified that LARGE population distribution and
Justice would result in disproportIonately characteristics at new site.

high and adverse environmental
Impacts on minority and low-income
populations. Impacts on minority
and low-income communities should
be similar to those experienced by
the population as a whole.

5 8.3 Summary of Alternatives Considered
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 The no-action alternative would require the replacement of electrical generating capacity by (1)
15 demand-side management and energy conservation, (2) power purchased from other electricity
16 providers, (3) generating alternatives other than Farley Units 1 and 2, or (4) some combination
17 of these options. For each of the new generation alternatives (coal, natural gas, and nuclear),
18 the environmental impacts would not be less than the Impacts of license renewal. For example,
19 the land-disturbance Impacts resulting from construction of any new facility would be greater
20 than the Impacts of continued operation of Farley Units 1 and 2. The Impacts of purchased
21 electrical power (imported power) would still occur, but would occur elsewhere. Individual
22 alternative technologies, by themselves, are not considered feasible at this time and it is very
23 unlikely that the environmental impacts of any reasonable combination of generation and
24 conservation options could be reduced to the level of impacts associated with renewal of the
25 Farley Units 1 and 2 OLs.

26 The staff concludes that the alternative actions, Including the no-action altemative, may have
27 environmental effects In at least some impact categories that reach MODERATE or LARGE
28 significance.
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1 9.0 Summary and Conclusions

2 By letter dated September 12, 2003, the Southern Nuclear Operating Company (SNC)
3 submItted an application to the NRC to renew the operating licenses (O1s) for Farley Units 1
4 and 2, for an additional 20-year period (SNC 2003). If the OLs are renewed, State regulatory
5 agencies and SNC will ultimately decide whether the plant will continue to operate based on
6 factors such as the need for power or other matters within the State's jurisdiction or the purview
7 of the owners. If the OLs are not renewed, then the plants must be shut down at or before the
8 expiration of the current OLs, which expire on June 25, 2017, for Unit 1, and March 31, 2021,
9 for Unit 2.

10 Section 102 of the National Environmental Policy Act (NEPA) (42 USC 4321) directs that an
11 environmental Impact statement (EIS) Is required for major Federal actions that significantly
12 affect the quality of the human environment. The NRC has Implemented Section 102 of the
13 National Environmental Policy Act of 1969 (NEPA) in 10 CFR Part 51. Part 51 identifies
14 licensing and regulatory actions that require an EIS. In 10 CFR 51.20(b)(2), the Commission
15 requires preparation of an EIS or a supplement to an EIS for renewal of a reactor OL; 10 CFR
16 51.95(c) states that the EIS prepared at the OL renewal stage will be a supplement to the
17 Generic Environmental Impact Statement for Ucense Renewal of Nuclear Plants (GEIS),
18 NUREG-1437, Volumes 1 and 2 (NRC 1996, 1999).°1

19 Upon acceptance of the SNC application, the NRC began the environmental review process
20 described In 10 CFR Part 51 by publishing a notice of Intent to prepare an EIS and conduct
21 scoping (65 FR 63636 [NRC 2003]) on December 5, 2003. The staff visited the Farley site In
22 January 2004 and held public scoping meetings on January 8, 2004, In Dothan, Alabama (NRC
23 2004). The staff reviewed the SNC Environmental Report (ER; SNC 2003) and compared It to
24 the GEIS, consulted with other agencies, and conducted an Independent review of the issues
25 following the guidance set forth in NUREG-1 555, Supplement 1, the Standard Review Plans for
26 Environmental Reviews for Nuclear Power Plants, Supplement 1: Operating Ucense Renewal
27 (NRC 2000). The staff also considered the public comments received during the scoping
28 process for preparation of this draft Supplemental Environmental Impact Statement (SEIS) for
29 Farley Units I and 2. The public comments received during the scoping process that were
30 considered to be within the scope of the environmental review are provided in Appendix A,
31 Part 1, of this SEIS.

32 The staff will hold two public meetings in Dothan, Alabama in September 2004, to describe the
33 preliminary results of the NRC environmental review and to answer questions to provide
34 members of the public with information to assist them In formulating their comments on this
35 draft SEIS. When the comment period ends, the staff will consider and address all of the
36 comments received. These comments will be addressed in Appendix A, Part 2, of the final
37 SEIS.

(1 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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Summary and Conclusions

1 This draft SEIS includes the NRC staff's preliminary analysis that considers and weighs the
2 environmental effects of the proposed action, the environmental impacts of alternatives to the
3 proposed action, and mitigation measures available for reducing or avoiding adverse effects. It
4 also includes the staffss preliminary recommendation regarding the proposed action.

5 The NRC has adopted the following statement of purpose and need for license renewal from
6 the GEIS:

7 The purpose and need for the proposed action (renewal of an operating license) is to
8 provide an option that allows for power generation capability beyond the term of a
9 current nuclear power plant operating license to meet future system generating needs,

10 as such needs may be determined by State, utility, and, where authorized, Federal
11 (other than NRC) decisionmakers.

12 The goal of the staffs environmental review, as defined In 10 CFR 51.95(c)(4) and the GEIS, is
13 to determine

14 ... whether or not the adverse environmental impacts of license renewal are so great
15 that preserving the option of license renewal for energy planning decisionmakers would
16 be unreasonable.

17 Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that
18 there are factors, in addition to license renewal, that will ultimately determine whether an
19 existing nuclear power plant continues to operate beyond the period of the current OLs.

20 NRC regulations (10 CFR 51 .95[c][2]) contain the following statement regarding the content of
21 SEISs prepared at the license renewal stage:

22 The supplemental environmental impact statement for license renewal is not required to
23 include discussion of need for power or the economic costs and economic benefits of
24 the proposed action or of alternatives to the proposed action except insofar as such
25 benefits and costs are either essential for a determination regarding the inclusion of an
26 alternative In the range of alternatives considered or relevant to mitigation. In addition,
27 the supplemental environmental impact statement prepared at the license renewal stage
28 need not discuss other issues not related to the environmental effects of the proposed
29 action and the alternatives, or any aspect of the storage of spent fuel for the facility
30 within the scope of the generic determination in § 51.23(a) and in accordance with
31 § 51 .23(b).')

'it The title of 10 CFR 51.23 is "Temporary Storage of Spent Fuel After Cessation of Reactor
Operations-Generic Determination of No Significant Environmental Impact."
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I The GEIS contains the results of a systematic evaluation of the consequences of renewing an
2 OL and operating a nuclear power plant for an additional 20 years. It evaluates
3 92 environmental issues using NRC's three-level standard of significance-SMALL,
4 MODERATE, or LARGE-developed using the Council on Environmental Quality guidelines.
5 The following definitions of the three significance levels are set forth in the footnotes to Table
6 B-1 of 10 CFR Part 51, Subpart A, Appendix B:

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

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

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

13 For 69 of the 92 issues considered In the GEIS, the staff analysis In the GEIS shows the
14 following:

15 (1) The environmental Impacts associated with the issue have been determined to apply
16 either to all plants or, for some issues, to plants having a specific type of cooling
17 system or other specified plant or site characteristics.

18 (2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
19 to the impacts (except for collective offsite radiological impacts from the fuel cycle
20 and from high-level waste fHLW] and spent fuel disposal).

21 (3) Mitigation of adverse Impacts associated with the Issue has been considered in the
22 analysis, and It has been determined that additional plant-specific mitigation
23 measures are likely not to be sufficiently beneficial to warrant implementation.

24 These 69 issues were Identified in the GEIS as Category 1 Issues. In the absence of new and
25 significant information, the staff relied on conclusions as amplified by supporting Information In
26 the GEIS for issues designated Category I in Table B-I of 10 CFR Part 51, Subpart A,
27 Appendix 8.

28 Of the 23 issues that do not meet the criteria set forth above, 21 are classified as Category 2
29 issues requiring analysis in a plant-specific supplement to the GEIS. The remaining two Issues,
30 environmental justice and chronic effects of electromagnetic fields, were not categorized.
31 Environmental justice was not evaluated on a generic basis and must also be addressed in a
32 plant-specific supplement to the GEIS. Information on the chronic effects of electromagnetic
33 fields was not conclusive at the time the GEIS was prepared.
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Summary and Conclusions

1 This draft SEIS documents the staff's consideration of all 92 environmental issues identified in
2 the GEIS. The staff considered the environmental impacts associated with alternatives to
3 license renewal and compared the environmental impacts of license renewal and the
4 alternatives. The alternatives to license renewal that were considered include the no-action
5 alternative (not renewing the OLs for Farley Units 1 and 2) and alternative methods of power
6 generation. These alternatives were evaluated assuming that the replacement power
7 generation plant is located at either the Farley site or some other unspecified location.

8 9.1 Environmental Impacts of the Proposed
9 Action-License Renewal

10 SNC and the staff have established independent processes for identifying and evaluating the
11 significance of any new Information on the environmental impacts of license renewal. Neither
12 SNC nor the staff has identified information that is both new and significant related to Category
13 1 issues that would call into question the conclusions in the GEIS. Similarly, neither the
14 scoping process, SNC, nor the staff has identified any new issue applicable to Farley Units 1
15 and 2, that has a significant environmental impact. Therefore, the staff relies upon the
16 conclusions of the GEIS for all Category 1 issues that are applicable to Farley Units 1 and 2.

17 SNC's license renewal application presents an analysis of the Category 2 issues that are
18 applicable to Farley Units 1 and 2, plus environmental justice and chronic effects from
19 electromagnetic fields. The staff has reviewed the SNC analysis for each issue and has
20 conducted an independent review of each issue plus environmental justice and chronic effects
21 from electromagnetic fields. Five Category 2 issues are not applicable because they are
22 related to plant design features or site characteristics not found at Farley. Four Category 2
23 issues are not discussed in this draft SEIS because they are specifically related to
24 refurbishment. SNC has stated that its evaluation of structures and components, as required
25 by 10 CFR 54.21, did not identify any major plant refurbishment activities or modifications as
26 necessary to support the continued operation of Farley Units 1 and 2, for the license renewal
27 period. In addition, any replacement of components or additional inspection activities are within
28 the bounds of normal plant component replacement and, therefore, are not expected to affect
29 the environment outside of the bounds of the plant operations evaluated in the 1974 Final
30 Environmental Statement Related to Operation of Farley Nuclear Plant Units 1 and 2 (AEC
31 1974).

32 Twelve Category 2 issues related to operational impacts and postulated accidents during the
33 renewal term, as well as environmental justice and chronic effects of electromagnetic fields, are
34 discussed in detail in this draft SEIS. Five of the Category 2 Issues and environmental justice
35 apply to both refurbishment and to operation during the renewal term and are only discussed in
36 this draft SEIS in relation to operation during the renewal term. For all 12 Category 2 issues
37 and environmental justice, the staff concludes that the potential environmental effects are of
38 SMALL significance in the context of the standards set forth in the GEIS. In addition, the staff
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1 determined that appropriate Federal health agencies have not reached a consensus on the
2 existence of chronic adverse effects from electromagnetic fields. Therefore, no further
3 evaluation of this issue is required. For severe accident mitigation alternatives (SAMAs), the
4 staff concludes that a reasonable, comprehensive effort was made to identify and evaluate
5 SAMAs. Based on its review of the SAMAs for Farley Units 1 and 2, and the plant
6 improvements already made, the staff concludes that three of the candidate SAMAs are
7 cost-beneficial. However, these SAMAs do not relate to adequately managing the effects of
8 aging during the period of extended operation. Therefore, they do not need to Implemented as
9 part of license renewal pursuant to 10 CFR Part 54.

10 Mitigation measures were considered for each Category 2 issue. Current measures to mitigate
11 the environmental Impacts of plant operation were found to be adequate, and no additional
12 mitigation measures were deemed sufficiently beneficial to be warranted.

13 The following sections discuss unavoidable adverse impacts, irreversible or irretrievable
14 commitments of resources, and the relationship between local short-term use of the
15 environment and long-term productivity.

16 9.1.1 Unavoidable Adverse Impacts

17 An environmental review conducted at the license renewal stage differs from the review
18 conducted in support of a construction permit because the plant is In existence at the license
19 renewal stage and has operated for a number of years. As a result, adverse impacts
20 associated with the Initial construction have been avoided, have been mitigated, or have
21 already occurred. The environmental impacts to be evaluated for license renewal are those
22 associated with refurbishment and continued operation during the renewal term.

23 The adverse impacts of continued operation Identified are considered to be of SMALL
24 significance, and none warrants Implementation of additional mitigation measures. The
25 adverse impacts of likely alternatives if Farley Units 1 and 2, cease operation at or before the
26 expiration of the current OLs will not be smaller than those associated with continued operation
27 of these units, and they may be greater for some impact categories in some locations.

28 9.1.2 Irreversible or Irretrievable Resource Commitments

29 The commitment of resources related to construction and operation of Farley Units 1 and 2,
30 during the current license period was made when the plant was built. The resource
31 commitments to be considered in this draft SEIS are associated with continued operation of the
32 plant for an additional 20 years. These resources Include materials and equipment required for
33 plant maintenance and operation, the nuclear fuel used by the reactors, and ultimately,
34 permanent offsite storage space for the spent fuel assemblies.
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1 The most significant resource commitments related to operation during the renewal term are
2 the fuel and the permanent storage space. Farley currently operates on a staggered 18-month
3 refueling cycle.

4 The likely power generation alternatives if Farley ceases operation on or before the expiration
5 of the current OLs will require a commitment of resources for construction of the replacement
6 plants as well as for fuel to run the plants.

7 9.1.3 Short-Term Use Versus Long-Term Productivity

8 An initial balance between short-term use and long-term productivity of the environment at the
9 Farley site was set when the plant was approved and construction began. That balance is now

10 well established. Renewal of the OLs for Farley Units 1 and 2, and continued operation of the
11 plant will not alter the existing balance, but may postpone the availability of the site for other
12 uses. Denial of the application to renew the OLs will lead to shutdown of the plant and will alter
13 the balance in a manner that depends on subsequent uses of the site. For example, the
14 environmental consequences of turning the Farley site into a park or an industrial facility are
15 quite different.

16 9.2 Relative Significance of the Environmental Impacts of
17 License Renewal and Alternatives

18 The proposed action is renewal of the OLs for Farley Units 1 and 2. Chapter 2 describes the
19 site, power plant, and interactions of the plant with the environment. As noted in Chapter 3, no
20 refurbishment and no refurbishment impacts are expected at Farley Units 1 and 2. Chapters 4
21 through 7 discuss environmental issues associated with renewal of the OLs. Environmental
22 issues associated with the no-action alternative and alternatives involving power generation and
23 use reduction are discussed in Chapter 8.

24 The significance of the environmental impacts from the proposed action (approval of the
25 application for renewal of the OLs), the no-action alternative (denial of the application),
26 alternatives involving nuclear or coal- or gas-fired generation of power at the Farley site and an
27 unspecified site, and a combination of alternatives are compared in Table 9-1. Continued use
28 of a closed-cycle cooling system for Farley Units 1 and 2, is assumed for Table 9-1.

29 Substitution of once-through cooling for the cooling system In the evaluation of the gas- and
30 coal-fired generation alternatives would result in somewhat greater environmental impacts in
31 some impact categories.

32 Table 9-1 shows that the significance of the environmental effects of the proposed action are
33 SMALL for all impact categories (except for collective offsite radiological impacts from the fuel
34 cycle and from high-level waste and spent fuel disposal, for which a single significance level
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I was not assigned [see Chapter 6]). The alternative actions, including the no-action alternative,
2 may have environmental effects in at least some impact categories that reach MODERATE or
3 LARGE significance.

4 9.3 Staff Conclusions and Recommendations

5 Based on (1) the analysis and findings In the GEIS (NRC 1996; 1999), (2) the ER submitted by
6 SNC (SNC 2003), (3) consultation with Federal, State, and local agencies, (4) the staff's own
7 independent review, and (5) the staff's consideration of public comments received during the
8 scoping process, the preliminary recommendation of the staff Is that the Commission determine
9 that the adverse environmental Impacts of license renewal for Farley Units 1 and 2, are not so

10 great that preserving the option of license renewal for energy planning decisionmakers would
11 be unreasonable.
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1 Table 9-1. Summary of Environmental Significance of License Renewal, the No-Action Alternative, and Alternative
2 Methods of Generation Using Once-Through Cooling

Proposed No-Action Coal-Fied Generation Natural Baa-Fked Generation New Nuclear Generaton Cornifnaon of Alrnatives
3 Action Alternalive

License Denial of
4 Inmac Category Renewal Renewal Farley Site Allerate S Farley Site Almeate Site Fartey Si Alterat Sile Fary Sie Alternate Site

5 LandUe A

SMALL to MODERATE to SMALL to SMALLlo SMALL t MODERATEIt SMALLIto SMALL to
6 Ecology SMALL SMALL MODERATE LARGE MODERATE LARGE MODERATE LARGE MODERATE LARGE

8 ~WWI
9 Air Ouality SMALL SMALL MODERATE MODERATE MODERATE MODERATE SMALL SMALL MODERATE MODERATE

A '*¶ w N. - # 410 wapts -, -_ \fi _ _

11 Human Health SMALL0 SMALL SMALL SMALL SMALL SMALL SMALL SMALL SMALL SMA1
12 a1

SMALL to SMALL to SMALLo MODERATEto
13 Aestetics SMALL SMALL MODERATE LARGE MODERATE LARGE MODERATE LARGE MODERATE LARGE

14 ** A A

16 !Resouimee: L.; j4¼M 1  
_

17 EMitromntl SMALL to SMALL to SMALL to SMALL to SMALL to
18 Justice SMALL MODERATE SMALL LARGE SMALL LARGE SMALL LARGE SMALL LARGE

19
20 W Except for collective offsite radiological Imwacts trom th fu cycle and from high-level waste and spent-luel disposal, for whih a slgnillcance level was not asigned. See Secdion 6 for cstals.
21
22
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1 Appendix A: Comments Received on the
2 Environmental Review

3 On December 5, 2003, the U.S. Nuclear Regulatory Commission (NRC) published a Notice of
4 Intent in the Federal Register (68 FR 68125), to notify the public of the staff's Intent to prepare a
5 plant-specific supplement to the Generic Environmental Impact Statement for License Renewal
6 of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2 (NRC 1996, 1999)(a) to support the
7 renewal application for the Farley operating licenses and to conduct scoping. The plant-specific
8 supplement to the GEIS has been prepared In accordance with the National Environmental
9 Policy Act (NEPA), Council on Environmental Quality (CEO) guidance, and 10 CFR Part 51. As

10 outlined by NEPA, the NRC Initiated the scoping process with the Issuance of the Federal
11 Register Notice. The NRC Invited the applicant; Federal, State, and local government
12 agencies; Native American tribal organizations; local organizations; and Individuals to
13 participate in the scoping process by providing oral comments at the scheduled public meetings
14 and/or submitting written suggestions and comments no later than February 6, 2004.

15 The scoping process Included two public scoping meetings, which were held at Quality Inn in
16 Dothan, Alabama, on January 8, 2004. Approximately 80 members of the public attended the
17 meetings. Both sessions began with NRC staff members providing a brief overview of the
18 license renewal process and the NEPA process. After the NRC's prepared statements, the
19 meetings were open for public comments. Sixteen attendees provided oral statements that
20 were recorded and transcribed by a certified court reporter and written statements that were
21 appended to the transcript The meeting transcripts are an attachment to the February 5, 2004,
22 Scoping Meeting Summary. In addition to the comments received during the public meetings,
23 24 comment letters were received by the NRC in response to the Notice of Intent.

24 At the conclusion of the scoping period, the NRC staff and Its contractor(s) reviewed the
25 transcripts and all written material to Identify specific comments and issues. Each set of
26 comments from a given commenter was given a unique identifier (Commenter ID), so that each
27 set of comments from a commenter could be traced back to the transcript or letter by which the
28 comments were submitted. Specific comments were numbered sequentially within each
29 comment set. Several commenters submitted comments through multiple sources (e.g., letter
30 and afternoon or evening scoping meetings). All of the comments received and the staff
31 responses are included in the Farley Scoping Summary Report dated April 5, 2004.

32 Table A.1 identifies the Individuals who provided comments applicable to the environmental
33 review and the Commenter ID associated with each person's set(s) of comments. The
34 individuals are listed in the order In which they spoke at the public meeting, and in alphabetical
35 order for the comments received by letter or e-mail. To maintain consistency with the Scoping

' 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 Summary Report, the unique identifier used in that report for each set of comments is retained
2 in this appendix.

3 Specific comments were categorized and consolidated by topic. Comments with similar specific
4 objectives were combined to capture the common essential issues raised by the commenters.
5 The comments fall into one of the following general groups:

6 * Specific comments that address environmental issues within the purview of the NRC
7 environmental regulations related to license renewal. These comments address Category 1
8 or Category 2 issues or issues that were not addressed in the GEIS. They also address
9 altematives and related Federal actions.

10 * General comments (1) In support of or opposed to nuclear power or license renewal or (2)
11 on the renewal process, NRC's regulations, and the regulatory process. These comments
12 may or may not be specifically related to the Farley license renewal application.

13 * Questions that do not provide new Information.

14 * Specific comments that address issues that do not fall within or are specifically excluded
15 from the purview of NRC environmental regulations related to license renewal. These
16 comments typically address Issues such as the need for power, emergency preparedness,
17 security, current operational safety Issues, and safety issues related to operation during the
18 renewal period.

19
20 Table A.1. Individuals Providing Comments During Scoping Comment Period

21
22

23

24

25

26

27

28

Comment Source and
Commenter ADAMS Accession
ID Commenter Affiliation (if stated) Number

FS-A Jim Phillips Chattahoochee Riverkeeper Afternoon scoping meeting

FS-B Selden Bailey Citizen Afternoon scoping meeting

FS-C Mark Culver Houston County Afternoon scoping meeting
Commission

FS-D Jack Manley City of Headland Afternoon scoping meeting

FS-E Mike Stinson Joseph M. Farley Nuclear Afternoon scoping meeting
Plant

FS-F Don Grissette Joseph M. Farley Nuclear Afternoon scoping meeting
Plant
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Commenter
ID Commenter Affiliation (If stated)

1 FS-G

2 FS-H

3 FS-I

4 FS-J

5 FS-K

6 FS-L

7 FS-M

8 FS-N

9 FS-O

10 FS-P

11 FS-Q

Steve Turkoski

Kaye Barbaree

Bob Hendrix

Walter Hill

David Hendrix

Steve Mashbum

Tim Pritchard

Barbara Alford

Cindy Huff

Jack Kale

R. Lawson Bryan

Dothan Area Chamber of
Commerce

Houston County

Convention and Visitor's
Bureau

Wiregrass United Way

City of Dothan

Troy State University
Dothan

Houston County High
School

Troy State University
Dothan

Teacher

Citizen

First United Methodist
Church

Dothan Area Chamber of
Commerce

WTVY News 4

Henry County Board of
Education -

Wiregrass United Way Food
Bank

City of Headland

Twentieth Judicial Circuit of
Alabama

Houston County Schools

Dothan/Houston County
EMA

Comment Source and
ADAMS Accession
Number

Afternoon scoping meeting

Afternoon scoping meeting

Afternoon scoping meeting

Afternoon scoping meeting

Afternoon scoping meeting

Evening scoping meeting

Evening scoping meeting

Evening scoping meeting

Evening scoping meeting

Evening scoping meeting

Letter (ML033580670)

Letter (ML033430559)

Letter (ML033500400)

Letter (ML033381197)

Letter (ML033570387)

Letter (ML033360580)

Letter (ML033570382)

Letter (ML033570388)

Letter (ML033300346)

12 FS-R

13 FS-S

14 FS-T

15 FS-U

16 FS-V

17 FS-W

18 FS-X

19 FS-Y

Pat Dalbey

Billy Davis

David Hanks

Donald Smith

Edward Jackson

Kenneth Lord

Clark Matthews
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Comment Source and
Commenter ADAMS Accession
ID Commenter Affiliation (if stated) Number

1 FS-Z

2 FS-AA

3 FS-AB

4 FS-AC

5 FS-AD

6 FS-AE

7 FS-AF

8 FS-AG

9 FS-AH

10 FS-AI

11 FS-AJ

12 FS-AK

13 FS-AL

14 FS-AM

15 FS-AN

William Parker

Coy Poitevint

Dennis Rubin

Don Clements

Amos Newsome

James Reading

Jason Rudd

Pat Thomas

Phillip Tidwell

Ronald Owen

Bruce McNeal

Steven Mashbum

Selden Bailey

Barbara Alford

Starla Moss Matthews

Headland Industrial
Development Board

Veterinarian

City of Dothan

City of Dothan

City of Dothan

City of Dothan

City of Dothan

City of Dothan

City of Dothan

Southeast Alabama Medical
Center

Southeast Alabama Medical
Center

Troy State University
Dothan

Financial Service Company
of Dothan

Troy State University
Dothan

Houston County Revenue
Commissioner

Letter (ML033570385)

Letter (ML033570381)

Letter (ML033250320)

Letter (ML033250552)

Letter (ML033250316)

Letter (ML033250325)

Letter (ML03325031 1)

Letter (ML033250288)

Letter (ML033250298)

Letter (ML040060643)

Letter (ML033640623)

Letter (ML033640576)

Letter (ML040060632)

Letter (ML033430381)

Letter (ML040210786)

16

17
18
19
20
21
22
23

Comments applicable to this environmental review and the staff's responses are summarized in
this appendix. The parenthetical alpha-numeric identifier after each comment refers to the
comment set (Commenter ID) and the comment number. This information, which was
extracted from the Farley Scoping Summary Report, is provided for the convenience of those
interested in the scoping comments applicable to this environmental review. The comments
that are general or outside the scope of the environmental review for Farley are not included
here. More detail regarding the disposition of general or inapplicable comments can be found
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1 in the summary report. The ADAMS accession number for the Scoping Summary Report is
2 ML040900537.

3 This accession number Is provided to facilitate access to the document through the Public
4 Electronic Reading Room (ADAMS) htto://www.nrc.gov/reading-rm.html.

5 Comments in this section are grouped in the following categories:

6 (1) Comments Concerning Water Quality and Use Issues

7 (2) Comments Concerning Aquatic Ecology Issues

8 (3) Comments Concerning Terrestrial Resource Issues

9 (4) Comments Concerning Air Quality Issues

10 (5) Comments Concerning Socioeconomic Issues

11 (6) Comments Concerning Alternatives

12 Comments Received During Scoping

13 1. Comments Concerning Water Quality and Use Issues

14 Comment: I think the paper mill is being run just as well and just like Farley, but at that time
15 I'm positive that they promised that the water that went back Into the river would be of the same
16 temperature and would not disturb that water. And I have not heard any fishermen's complaints
17 over this period of time. Now I have not been on that river fishing below the Farley Plant
18 perhaps In the last 20 years, but fishing still goes on over there and I don't know that there's
19 been any discharge there of any consequence at all that stopped anybody from putting their
20 boats In down at Gordon. (FS-B-1)

21 Comment: Our environmental review of the water shows that Plant Farley is a very good
22 steward of the valuable resource and has no significant Impact on the flow and the habitat in the
23 Chattahoochee River. (FS-F-2)

24 Response: The comments are noted. Altered current patterns at intake and discharge
25 structures and other water quality issues were evaluated In the GEIS and determined to be
26 Category 1 Issues. The comments provide no new information on water quality and will not be
27 evaluated further. Water quality will be discussed in Chapters 2 and 4 of the supplemental
28 environmental impact statement (SEIS).
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1 Comment: The other is more logistics and that relates to the fact that this river is one of the
2 arteries that's vital for Plant Farley, not only do you have connections via rail and highway but
3 you've also got river connections. And river connections, of course, can be important as
4 regards incoming materials or incoming equipment, and the scheduling of access to the plant is
5 problematic only because the Apalachicola River south of us is severely stressed in the sense
6 of its depth, it's hard to get up and down this jiver with barges. And so we hope that whatever
7 is done here will have reflection of some of those realities on the river as regards navigation; in
8 other words, access of the plant for equipment, supplies, whatever may be needed for the
9 plant. (FS-A-2)

10 Response: The comment is noted. Water use conflicts will be discussed in Chapter 4 of the
1 1 SEIS.

12 2. Comments Concerning Aquatic Ecology Issues

13 Comment: And because of that stress, we have the environmental concerns about the river,
14 one of which is thermal history in terms of any releases to the river. I've discussed with some of
15 the representatives here earlier some of our questions about thermal releases and I'm confident
16 that I'm going to get the data that is needed to answer any questions about the history of the
17 plant. (FS-A-1)

18 Response: The comment is noted. Aquatic ecology issues such as cold shock and thermal
19 plume barriers were evaluated in the GElS and determined to be Category 1 issues. Th7e
20 comments provide no new information on aquatic ecology and will not be evaluated further.
21 Aquatic ecology will be discussed in Chapters 2 and 4 of the SEIS.

22 3. Comments Concerning Terrestrial Resource Issues

23 Comment: License renewal will not result in any modification of the plant or transmission lines.
24 We have concluded that the extended operation due to license renewal will have no adverse
25 impact or threaten any endangered or threatened species living in or near Plant Farley.
26 (FS-F-3)

27 Comment: Because of our habitat and wildlife protection efforts, the National Wildlife Council
28 has certified Farley as a wildlife habitat. The Wildlife Habitat Enhancement Council has twice
29 recognized Plant Farley for its wildlife and land management stewardship. (FS-F-7)

30 Comment: Another major area that Farley impacts greatly in our community is in our
31 environment and our local habitats. Farley is classified as a certified wildlife habitat. I think
32 Don mentioned this earlier. They implement strict land management practices and they provide
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1 a safe, healthy community for our local flora and fauna. They set up nesting boxes for many,
2 many species of birds. (FS-L-4)

3 Comment: Plant Farley also plays an active role in environmental protection. It constantly
4 monitors key factors In the local biome, both onsite and off. Through wildlife and land
5 management efforts, the plant site has been designated as a Certified Wildlife Habitat.
6 (FS-AK-6)

7 Response: The comments are noted. The comments relate to terrestrial resource Issues and
8 will be discussed in Chapter 4 of the SEIS.

9 4. Comments Concerning Air Quality Issues

10 Comment: For the past 26 years, the operation of Plant Farley has not had any adverse
11 impact on the quality of air in this area. In fact, the operation of Plant Farley prevents about 10
12 million tons of carbon dioxide and other pollutants every year from going Into the air that we
13 breathe and entering the environment. (FS-F-4)

14 Response: The comment Is noted. Airquality Issues were evaluated in the GEIS and
15 determined to be Category I Issues. The comments provide no new information on air quality
16 and will not be evaluated further.

17 5. Comments Concerning Socioeconomic Issues

18 Comment: Just north of the plant, the county owns a park that's open to children and families
19 and people come in and out with boats and we have never had one incident there of anybody
20 complaining about anything environmentally. (FS-C-6)

21 Comment: We're a strong contributor to educating the State's children. Our community
22 outreach programs reach about 10,000 children each year. (FS-E-5)

23 Comment: We are completing our 2004 campaign right now and Farley, with their corporate
24 donation and their employees' donations, pledge $151,335. And out of the $2.2 million budget,
25 that is very Important to us and to the 35 agencies that will receive those funds. (FS-J-1)

26 Comment: I would also echo the comments made by many who have noted the contributions
27 that employees have made and in ways that you can quantify such as the contribution to the
28 United Way, but also In ways that are very difficult to quantify and yet are very important.
29 (FS-K-2)
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1 Comment: The first of these is the impact that Plant Farley has upon the local educational
2 community. The plant has been an exceedingly strong supporter of education over the past
3 many years in our tri-state area. The economic impact that Farley has had on educational
4 institutions in this county since its inception is really immeasurable. (FS-L-2)

5 Comment: When many systems throughout the state have been taken over by the State
6 Department of Education and suffered drastic cuts that eliminated a lot of basic education
7 service for the children of our state, the schools in Houston County have been able to gamer
8 enough local support, largely through tax base that is provided by Farley Nuclear Plant, to
9 provide our children with strong educational programs. (FS-L-3)

10 Comment Farley professionals and Farley executives actively and enthusiastically participate
11 on our advisory board in arts and sciences, in business administration, and on my community
12 advisory board for the college at large. (FS-N-1)

13 Comment: Farley not only assists TSUD in growing our campus and our curriculum, it helps us
14 to ensure that we become the economic development asset for this community. (FS-N-2)

15 Comment: The Henry County schools have directly benefitted as a result of donations from
16 Farley through local employees. I have personally carried students on field trips to visit Farley
17 when I was a classroom teacher. The educational involvement of the plant and its employees is
18 tremendous. (FS-T-2)

19 Comment We are dependent on the Joseph M. Farley Nuclear Plant for a number of reasons.
20 Financially speaking it would be almost impossible for us to operate without the tax revenue
21 from ad-valorem taxes paid by Plant Farley. Over one half of all local ad-valorem taxes come
22 from this one source. Considering that Alabama ranks dead last in funding for public schools
23 puts this in an even clearer perspective. (FS-X-1)

24 Comment: Plant Farley Is also notably recognized for the working relationships between area
25 elementary schools on environmental protection concerns and the enhancement of wildlife.
26 (FS-AB through AH-3)

27 Comment: With the current crisis In public education funding within the state of Alabama,
28 many of our local schools would suffer extensive budget shortfalls without the tax income
29 generated by Plant Farley. (FS-AK-3)

30 Comment: As a long-time member of the educational community, I have worked on a large
31 number of projects in which Farley played a critical role. Through workshops, seminars,
32 in-school presentations, fund-raising efforts, teacher education projects, and many other
33 avenues, the plant has consistently worked to better educate our children as well as adults.
34 (FS-AK-4)
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1 Comment: The Farley Management has supported the public school system by being open to
2 the graduation classes as potential employees and career development. (FS-AL-3)

3 Comment The leadership of Plant Farley has been Instrumental In the growth and
4 development of this university and In our ability to fulfill our educational mission. Farley
5 professionals have been and continue to be primary participants on the advisory boards and
6 task forces that guide the institution, Including the design of our strategic plans. In addition,
7 Farley has been a key player in the development and delivery of science institutes for teachers
8 within a tri-state region, dramatically Impacting the K-12 science curricula and student
9 achievements. (FS-AM-3)

10 Response: The comments are noted. The comments are supportive of license renewal at
11 Joseph M. Farley Nuclear Plant, Units I and 2. Public services Involving education and
12 recreation were evaluated In the GEIS and were determined to be Category 1 Issues. The
13 comments provide no new Information on these public service Issues, and will not be evaluated
14 further.

15 Comment: It's that important to us-a tremendous portion of our budget and we thank Farley
16 and Southem Nuclear and Alabama Power for the millions of dollars that they put into our
17 economy and tax base. (FS-C-3)

18 Comment: We just were notified that we are the-our tax base this year, our sales tax
19 increases are up eight percent over last year. Well, you know, we have a lot of In-shopping, but
20 a lot of It is because of people like the employees that we have at Farley that are tremendous
21 community citizens, that live here and stay here and raise families here. (FS-C-4)

22 Comment: In addition, Farley impacts the community In out-sourcing. I know Mark Sellers, for
23 example, one friend of mine, that has a company here In town that works directly with Farley,
24 and there are many, many, many other organizations that feed off of Farley, although they're
25 not actually working with the Nuclear Regulatory Commission or with Southem Nuclear.
26 (FS-C-5)

27 Comment: The economic impact of the Farley plant, there's no doubt Is tremendous in the
28 Wiregrass or the state. (FS-D-3)

29 Comment: Plant Farley is also an important part of the local economy. With some 900
30 employees, the plant has an annual payroll of over $50 million. The plant pays annual property
31 taxes of some $8 million. (FS-E-6)

32 Comment: License renewal will not require additional land usage and our activities will remain
33 within the existing site boundary. Based upon these evaluations, we determined that the
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1 renewal of the Plant Farley license will not impact historic, archeological or land resources on
2 the site or in the community. (FS-F-5)

3 Comment: With Farley's $50 million payroll and using a modest 2.5 turnover rate on the dollar,
4 we estimate the impact to the economy is $125 million annually. (FS-G-i)

5 Comment: Since the location of Fartey in the 1 970s, Dothan has emerged and grown with a
6 diversified manufacturing base tied to aviation, automotive, electronics, distribution, fabricated
7 metals as well as a strong healthcare service and retail businesses. Plant Farley's influence in
8 all of these areas cannot be over-estimated. (FS-G-2)

9 Comment: Farley pays $8.12 million in property taxes, which Is the largest single payment in
10 the county. Of this amount, $2,500,000 goes to education. (FS-G-4)

11 Comment: If In fact the plant was not renewed, the loss of 900 jobs with the multiplier would
12 include an effect of basically 2250 lost jobs. The lost of $50 million in payroll with the turnover
13 value of these dollars would result in the loss of $125 million. The loss of over $8 million tax
14 infusion into the county would leave a substantial hole in the county's budget. (FS-G-5)

15 Comment: I represent the 26 hotels that are in the Dothan area and our hotels love Farley,
16 because every 12 to 18 months, we have something called a refueling outage and when they
17 have a refueling outage, they bring in many workers and engineers for many, many, many days
18 that stay in the Dothan area and in our hotels and eat in our restaurants and shop in our stores.
19 (FS-1-1)

20 Comment: I followed one of your Farley Nuclear employees as chairman of the Houston
21 County Board of Directors for the Wiregrass Humanity, and I would simply say that if we lost
22 these people, yes, there would be a real monetary loss, a great tax base loss, but the civic and
23 community life of Dothan and Houston County and the surrounding Wiregrass area would suffer
24 a loss that would be, in my mind, even greater than those quantifiable financial losses.
25 (FS-K-3)

26 Comment: And finally, Plant Farley has had and continues to have a major economic impact
27 on our community, our state and the entire southeastern United States. (FS-L-9)

28 Comment: And I say that to say this, that that's just one example of thousands of people in
29 this area who have, because of the employment opportunities at Farley, have achieved their
30 goals and lived-fulfilled their life long goals because of those opportunities. (FS-M-1)

31 Comment: As one of the largest employers in its region, Plant Farley's economic impact is
32 huge (some 900 plant Jobs and $8 million in tax revenue). (FS-0-1)
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1 Comment: Whereas, Plant Farley provides jobs for some 900 citizens of the Wiregrass?
2 (FS-R-2)

3 Comment: Whereas, Plant Farley provides extensive support for the quality of life and the
4 Infrastructure needs in the Wiregrass as the county's largest taxpayer. (FS-R-3)

5 Comment: Farley management and employees are excellent corporate citizens in helping to
6 improve our city through economic development, educational outreach, community service,
7 charitable donations, and so much more. (FS-S-1)

8 Comment: Farley Management has also been extremely supportive of the Chambers efforts to
9 recruit new businesses and jobs to our area, and in many cases, they have been a key to our

10 success. (FS-S-2)

11 Comment: Because Farley Is located in our area, I am very familiar with the Impact of this fine
12 facility owned by Alabama Power Company. The economic Impact from the large number of
13 employees on our county and the entire area is enormous. (FS-T-1)

14 Comment: The Farley Plant has an obvious economic Impact on the Wiregrass Area through
15 the taxes paid and the retail impact of its employees; the Food Bank would like to bring
16 attention to the impact of the Farley employees that might go unnoticed. (FS-U-2)

17 Comment: The Farley plant has a positive economic Impact on our community by Improving
18 our quality of life. We are fortunate to have a number of Farley employees living In Headland,
19 whom not only contribute In the buying of homes and shopping with local merchants, but whom
20 serve In volunteer capacities for charitable organizations, local churches, and the city's
21 recreational programs. (FS-V-2)

22 Comment: Plant Farley provides a stable source of jobs for many of our parents. This gives
23 us a unique blend of local parents and parents bringing with them different Ideas and a strong
24 work ethic. There Is not a community In our county that has not reaped the benefits of
25 employment at Plant Farley. (FS-X-2)

26 Comment: The economic Impact of normal purchases for its operation and the payroll of some
27 900 employees is substantial. It Is one of the largest contributors to our local economy.
28 (FS-Z-2)

29 Comment: It supports the economy with 900+ jobs and presently $8 million in tax revenue. I
30 provide housing to several of the contractors that work outages at Plant Farley and I hear them
31 discuss their jobs. I hear only positive comments from the employees and the public as well.
32 Plant Farley supports various community activities and emphasizes safety first. (FS-AA-2)
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1 Comment: As one of the area's largest employers, with more than 900 local residents working
2 at the plant, substantial contributions are made each year by Plant Farley and its employees to
3 the local economy through property and sales taxes. Additionally, the present $7 million
4 generated in local revenue by the plant help pay for a variety of services in the community such
5 as schools, police and fire protection, and road improvements. (FS-AB through AH-2)

6 Comment: Plant Farley, along with its employees, Is a good neighbor to the Wiregrass area.
7 We are fully aware of Farley's positive economic impact within our community. (FS-AI, -AJ-3)

8 Comment: Plant Farley has a tremendous impact upon the local and state economy. It
9 employs more than 900 people and provides upwards of $7 million In tax revenues. Such

10 revenues provide a basis for support of many local initiatives and services, especially public
11 schools throughout the area. (FS-AK-2)

12 Comment: The annual payment of the property tax to Houston County has always been timely
13 and the management attitude Is they are gracious and pleased to make those payments. The
14 Plant Management and employees participate in the business and social activities of Houston
15 County and are open to participate in events of the area communities. (FS-AL-2)

16 Comment: Undoubtedly, the Commission will receive many letters attesting to the critical
17 impact that Plant Farley has on the overall economy and quality of life in our region. Thanks to
18 Southern Nuclear, 900 area citizens are employed in well-paying, prestigious jobs that elevate
19 the business profile of our county and have a tremendous effect on the upward mobility of
20 families. Our community, specifically Houston County and Houston County Schools, benefits
21 greatly from the $7 million in tax revenue that makes possible everything from infrastructure
22 improvements to enhanced classroom learning for children. (FS-AM-2)

23 Comment: The impact that the plant has on the economy is tremendous. It currently provides
24 over 8 million annually In tax revenue and provides quality jobs for over 900 employees.
25 (FS-AN-2)

26 Response: The comments are noted. Socioeconomic issues specific to the plant are Category
27 2 issues and will be addressed in Chapter 4 of the SEIS. The comments support license
28 renewal at Joseph M. Farley Nuclear Plant, Units 1 and 2.

29 6. Comments Concerning Alternatives

30 Comment: It is an undeniable fact that fossil fuel-based plants produce thousands of tons of
31 harmful emissions each year. For example, coal-fired plants release harmful particulates that
32 emit both alpha and beta radiation into the atmosphere. Nuclear power plants such as Farley
33 do not emit these harmful particulates. Nuclear power plants also do not emit carbon dioxide,
34 they do not emit sulfur compounds, they do not emit any kind of nitrogen oxides and therefore,
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1 they don't influence the greenhouse effect and they don't contribute to global warming like
2 many of our petroleum-based or fossil-based plants do. (FS-L-6)

3 Comment: If you choose not to renew that license, you need to examine some other
4 things-what are the environmental impacts of not renewing the license? Well, If we don't
5 renew the license and we go without the generation, we'll make the grid less stable. The
6 northeast United States can tell you about the environmental and social impact of a less stable
7 grid. (FS-P-1)

8 Comment: Or maybe we say well, we'll generate the electricity somewhere else and bring it In.
9 Now you've got the environmental impact of running additional power lines into the area to

10 supply this area because there's no other major local generation and this plant was put here to
11 control the voltage In this area. (FS-P-2)

12 Response: The comments are noted. Impacts from reasonable alternatives for the Joseph M.
13 Farley Nuclear Plant, Units 1 and 2 license renewal will be evaluated in Chapter 8 of the SEIS.
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Appendix B: Contributors to the Supplement

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, the Lawrence Livermore National Laboratory, Los Alamos National
Laboratory, Pacific Northwest National Laboratory, and the Information Systems Laboratory.

Name Affiliation

NUCLEAR REGULATORY COMMISSION

Function or Expertise

.

Jack Cushing Nuclear Reactor Regulation Project Manager

John Tappert Nuclear Reactor Regulation Section Chief

Barry Zalcman Nuclear Reactor Regulation Technical Monitor

Jennifer A. Davis Nuclear Reactor Regulation Backup Project Manager

James Wilson Nuclear Reactor Regulation Aquatic and Terrestrial Biologist

Leslie Fields Nuclear Reactor Regulation Project Management

Robert Palla Nuclear Reactor Regulation Severe Accident Mitigation
Altematives

LAWRENCE LivERMORE NATIONAL LABORATORYP)

Crystal Quinly

Lily A. Sanchez

Bruce McDowell

Jennifer Garrison

Jessie Coty

Jeff Stewart

Karen McWilliams

Jennifer Nivens

Stephanie Flores

Task Leader

Deputy Task Leader

Altematives

Terrestrial Ecology

Aquatic Ecology

Socloeconomics

Technical Editor

Administrative Support

Administrative Support
-

Los ALAMOS NATIONAL LABORATORY(b)

Bruce Masse

Paul Schumann

Tony Ladino

Cultural Resources

Water Use, Hydrology

Radiation Protection
-
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Name Affiliation Function or Expertise

Allyn Pratt Land Use, Related Federal
Programs

PACIFIC NORTHWEST NAnONAL LABORATORYrH

Jim Droppo Meteorology, Air Quality

INFORMATON SysTEMs LABoRAToRy

Kim Green Severe Accident Mitigation
Alternatives

Bruce Mrowca Severe Accident Mitigation
Altematives

4) Lawrence Liveirnore National Laboratory is operated for the U.S. Department of Energy by the University of
California.
(b) Los Alarnos National Laboratory Is operated for the U.S. Department of Energy by the University of California.
in Pacific Northwest National Laboratory is operated for the U.S. Department of Energy by Battelle Memorial
Insttute.
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1 Appendix C: Chronology of NRC Staff
2 Environmental Review Correspondence Related to
3 the Southern Nuclear Operating Company's
4 Application for License Renewal of Joseph M.
5 Farley Nuclear Plant, Units 1 and 2

6 This appendix contains a chronological listing of correspondence between the U.S. Nuclear
7 Regulatory Commission (NRC) and the Southern Nuclear Operating Company (SNC) and other
8 correspondence related to the NRC staff's environmental review, under 10 CFR Part 51, of
9 SNC's application for renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2 operating

1 0 license. All documents, with the exception of those containing proprietary information, have
11 been placed In the Commission's Public Document Room, at One White Flint North,
1 2 11555 Rockville Pike (first floor), Rockville, MD, and are available electronically from the Public
1 3 Electronic Reading Room found on the Internet at the following Web address:
1 4 htt ://www.nrc.aov/readina-rm.html. From this she, the public can gain access to NRC's
1 5 Agencywide Documents Access and Management System (ADAMS), which provides text and
1 6 image files of NRC~s public documents In the publicly available records component of ADAMS.
1 7 The ADAMS accession number for each document is Included below.

21
22
23

24
25
26
27

28
29
30

September 12, 2003

September 17, 2003

September 25, 2003

September 30, 2003

Letter from Mr. J. B. Beasley, to the NRC, submitting the application for
the renewal of the operating license for the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession Nos. ML032721356).

NRC press release announcing the availability of the license renewal
application for the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML032600165).

Letter from the NRC to Ms. Betty Forbus, Director Houston Love
Memorial Library regarding the maintenance of documents related to the
license renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2 for
additional 20 years (Accession No. ML032730560).

Letter from the NRC to Mr. J. B. Beasley, SNC, concerning the receipt
and availability of the license renewal application for the Joseph M. Farley
Nuclear Plant, Units 1 and 2 (Accession No. ML032731456).
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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

October 6, 2003

October 7, 2003

October 15, 2003

October 22, 2003

October 23, 2003

October 24, 2003

October 28, 2003

October 30, 2003

October 30, 2003

Federal Register Notice of the receipt of the application for the renewal of
Facility Operating License Nos. NPF-2 and NPF-8 for the Joseph M.
Farley Nuclear Plant, Units 1 and 2 for an additional 20-year period
(68 FR 57715).

Letter from Mr. Paul Brown, Director, Henry County Emergency
Management Agency, providing comments related to the license renewal
of the Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML032950492).

Letter from Mr. Mark S. Culver, Chairman, Houston County Commission,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML032940508).

Letter from Ms. Amanda Smitherman, Resource Development
Coordinator, Wiregrass Habitat for Humanity to the NRC, providing
comments related to the license renewal of the Joseph M. Farley Nuclear
Plant, Units I and 2 (Accession No. ML033030492).

Letter from the NRC to Ms. Barbara Crawford, Head Librarian, the Lucy
Maddox Memorial Library, regarding the maintenance of documents
related to the license renewal of the Joseph M. Farley Nuclear Plant,
Units 1 and 2 for additional 20 years (Accession No. ML032970281).

Letter from the NRC to SNC, forwarding the determination of
acceptability and sufficiency for docketing, proposed review schedule,
regarding an application from the SNC for the renewal of the operating
license for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML032970522).

Letter from Mr. Clark Matthews, Community Coordinator,
Dothan/Houston County Emergency Management to the NRC, providing
comments related to the license renewal of the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML033300346).

Letter from the NRC to the Poarch Band of the Creek Nation, inviting
participation in the scoping process for the Joseph M. Farley Nuclear
Plant, Units 1 and 2 license renewal (Accession No. ML033080269).

Letter from the NRC to the Muscogee (Creek) Nation, inviting
participation in the scoping process for the Joseph M. Farley Nuclear
Plant, Units 1 and 2 license renewal (Accession No. ML033080288).
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9

10
11
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14
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16
17
18

19
20
21

22
23
24

25
26
27

28
29
30

October 30,2003

October 30,2003

October 30,2003

October 30,2003

October 30, 2003

October 30,2003

October 30,2003

October 30,2003

November 3, 2003

November 13,2003

Letter from the NRC to the Seminole Tribe of Florida, inviting participation
in the scoping process for the Joseph M. Farley Nuclear Plant, Units 1
and 2 license renewal (Accession No. ML03308031 5).

Letter from Mr. James H. Reading, Commissioner-District 1, City of
Dothan, providing comments related to the license renewal of the Joseph
M. Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033250325).

Letter from Mr. Amos Newsome, Commissioner-District 2, City of
Dothan providing comments related to the license renewal of the Joseph
M. Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033250316).

Letter from Mr. Don Clements, Commissioner-District 3, City of Dothan,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033250552).

Letter from Mr. Jason Rudd, Commissioner-District 4, City of Dothan,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units I and 2 (Accession No. ML03325031 1).

Letter from Mr. Pat Thomas, Commissioner-District 5, City of Dothan,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033250288).

Letter from Mr. Phillip Tidwell, Commissioner-District 6, City of Dothan,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units I and 2 (Accession No. ML033250298).

Letter from Mr. Dennis L. Rubin, City Manager, City of Dothan, providing
comments related to the license renewal of the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML033250320).

Letter from Mr. J.B. Beasley, to the NRC, submitting additional
information regarding the renewal of the operating license for the Joseph
M. Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033210178).

Letter from Donald E. Smith, Mayor of the City of Headland regarding the
Joseph M. Farley Nuclear Plant, Units 1 and 2 license renewal application
(Accession No. ML033360580).
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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
30
31

November 17, 2003

November 24, 2003

November 26, 2003

November 26, 2003

November 26, 2003

November 26, 2003

November 26, 2003

December 2, 2003

Letter from Mr. Billy G. Davis, Superintendent, Henry County Board of
Education to the NRC, providing comments related to the license
renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession
No. ML033381197).

Letter from Dr. Barbara Alford, Interim President, Troy State University
Dothan, providing comments related to the license renewal of the Joseph
M. Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033430381).

Letter from the NRC to SNC, forwarding the Notice of Intent to Prepare
an environmental impact statement and conduct scoping process for the
Joseph M, Farley Nuclear Plant, Units I and 2 license renewal
(Accession No. ML033350042).

Letter from the NRC to Mr. Larry Goldman, U.S. Fish and Wildlife
Service, requesting a list of protected species within the area under
evaluation for the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML033510611).

Letter from the NRC to Dr. Roy Crabtree, NOAA Fisheries Southeast
Regional Office, requesting a list of protected species within the area
under evaluation for the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML033370721).

Letter from the NRC to Mr. Lonice C. Barrett, State Historic Preservation
Officer for Georgia, inviting participation in the scoping process relating to
the license renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML033350314).

Letter from the NRC to Dr. Lee Warner, State Historic Preservation
Officer, Alabama Historical Commission, inviting participation in the
scoping process relating to the license renewal of the Joseph M. Farley
Nuclear Plant, Units I and 2 (Accession No. ML033350363).

Letter from Mr. Matt Parker, President of the Dothan Area Chamber of
Commerce, providing comments related to the license renewal of the
Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML033430559).
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2
3
4

5
6
7

11
12
13
14

15
16
17

December 4, 2003

December 5, 2003

December 5, 2003

December 5, 2003

December 8, 2003

December 8, 2003

December 11, 2003

December 11, 2003

December 12, 2003

December 13, 2003

NRC press release announcing two public meetings held January 8,
2004, to discuss the environmental process regarding the license
renewal application for the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML033381299).

Federal Register Notice of Intent to prepare an environmental impact
statement and conduct scoping process for the Joseph M. Farley Nuclear
Plant, Units 1 and 2 license renewal (68 FR 68125).

Letter from Mr. Larry C. Register, Register Realty Company, Inc.,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033630558).

Letter from Mr. Robert A. Hendrix, Executive Director, Dothan Area
Convention and Visitors Bureau, providing comments related to the
license renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML033500442).

Letter from Mr. Joseph R. Donofro, Donofro and Associates, Architects,
Inc.; providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units I and 2 (Accession No. ML033500438).

Letter from Mr. Pat Dalbey, Regional Vice President/General Manager,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units I and 2 (Accession No. ML033500400).

E-mail from Dr. Stephania Bolden, NOAA Fisheries, regarding the Joseph
M. Farley Nuclear Plant, Units 1 and 2, license renewal application
(Accession No. ML033520044).

NRC meeting notice Informing public of scoping meeting to be held in
Dothan Alabama on January 8, 2004 (Accession No. ML033490514).

Letter from Mr. Robert C. Rudder, Jr., Rudder Farms, providing
comments related to the license renewal of the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML0335301 18).

Letter from NRC to Dr. Barbara Alford, Interim President, Troy State
University Dothan, acknowledging receipt of comments regarding the
Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML033530457).

21
22
23

24
25

26
27
28

29
30
31
32

August 2004 C-5 Draft NUREG-1437, Supplement 18



Appendix C

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

December 13,2003

December 13,2003

December 13,2003

December 13,2003

December 15, 2003

December 15, 2003

December 15,2003

December 16, 2003

December 16, 2003

Letter from NRC to Mr. Matt Parker, President, Dothan Area Chamber of
Commerce, acknowledging receipt of comments regarding the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033560529).

Letter from NRC to Mr. Clark Matthews, Community Coordinator,
Dothan/Houston County Emergency Management Agency,
acknowledging receipt of comments regarding the Joseph M. Farley
Nuclear Plant, Units 1 and 2 (Accession No. ML033560014).

Letter from NRC to Mr. Donald E. Smith, Mayor, City of Headland,
acknowledging receipt of comments regarding the Joseph M. Farley
Nuclear Plant, Units 1 and 2 (Accession No. ML033560048).

Letter from NRC to Mr. Billy G. Davis, Superintendent, Henry County
Board of Education, acknowledging receipt of comments regarding the
Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML033560113).

Letter from Mr. Steven E. Mashbum, Troy State University Dothan,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033640576).

Letter from NRC to Mr. Pat Thomas, Commissioner-District 5, City of
Dothan, acknowledging receipt of comments regarding the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033490576).

Letter from NRC to Mr. Jason Rudd, Commissioner-District 4, City of
Dothan, acknowledging receipt of comments regarding the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033500088).

Letter from Mr. David L. Hicks, Executive Director, Wiregrass Area United
Way Food Bank, providing comments related to the license renewal of
the Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML033570387).

Letter from Mr. William J. Parker, Chairman, Headland Industrial
Development Board, providing comments related to the license renewal
of the Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML033570385).
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6
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8
9

14
15
16

17
18
19

20
21
22

23
24
25

26
27
28

29
30
31

December 16, 2003

December 16, 2003

December 17,2003

December 17, 2003

December 18, 2003

December 18, 2003

December 18, 2003

December 18, 2003

December 18, 2003

December 18, 2003

Letter from Mr. Kenneth Lord, Superintendent, Houston County Schools,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033570388).

Letter from Dr. Coy H. Poitevint and Mrs. Louise Poltevint, providing
comments related to the license renewal of the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML033570381).

Letter from NRC to SNC requesting additional information regarding
severe accident mitigation ahtematives for the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML033520328).

Letter from Mr. Edward Jackson, Judge, Twentieth Judicial Circuit of
Alabama, providing comments related to the license renewal of the
Joseph M. Farley Nuclear Pant, Units 1 and 2 (Accession No.
ML033570382).

Letter from NRC to Mr. Don Klima, Director, Advisory Council on Historic
Preservation, regarding the Joseph M. Farley Nuclear Plant license
renewal review (Accession No. ML033520222).

Letter from NRC to Mr. Amos Newsome, Commissioner-District 2, City
of Dothan, acknowledging receipt of comments regarding the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. Ml033520502).

Letter from NRC to Mr. James H. Reading, Commissioner-istrict 1,
City of Dothan, acknowledging receipt of comments regarding the Joseph
M. Farley Nuclear Plant, Units I and 2 (Accession No. ML033530055).

Letter from NRC to Mr. Dennis L. Rubin, City Manager, City of Dothan,
acknowledging receipt of comments regarding the Joseph M. Farley
Nuclear Plant, Units 1 and 2 (Accession No. ML033530087).

Letter from NRC to Mr. Don Clements, Commissioner-District 3, City of
Dothan, acknowledging receipt of comments regarding the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033530440).

Letter from NRC to Mr. Phillip Tidwell, Commissioner-District 6, City of
Dothan, acknowledging receipt of comments regarding the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033530447).
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9
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14
15

16
17
18
19

20
21
22

23
24

25
26
27
28

29
30
31
32

December 18, 2003

December 18, 2003

December 23, 2003

December 29, 2003

December 30, 2003

January 6, 2004

January 8, 2004

January 10, 2004

January 10, 2004

Note to file docketing response from the National Marine Fisheries
Service (NOAA Fisheries) regarding consultation under Section 7 of the
Endangered Species Act in support of the review of the Joseph M.
Farley, Units 1 and 2 license renewal application (Accession No.
ML033570125).

Letter from Mr. R. Lawson Bryan, Senior Minister, First United Methodist
Church, providing comments related to the license renewal of the Joseph
M. Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033580670).

Letter from Mr. Bruce McNeal, Director of Safety/Pre-Hospital Services,
Southeast Alabama Medical Center, providing comments related to the
license renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML033640623).

Letter from Mr. Selden X. Bailey providing comments related to the
license renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. ML040060632).

Letter from Mr. Ronald S. Owen, Chief Executive Officer, Southeast
Alabama Medical Center, providing comments related to the license
renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession
No. ML040060643).

Letter from Mr. Steven Kornegay, Sales Manager, Mayer Electric Supply,
providing comments related to the license renewal of the Joseph M.
Farley Nuclear Plant, Units 1 and 2 (Accession No. ML040060636).

NRC January 8, 2004, scoping meeting slides (Accession No.
ML040130083).

Letter from NRC to Mr. David L. Hanks, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040200350).

Letter from NRC to Mr. Pat Dalbey, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
040200564).
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25
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28

29
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31
32

January 10, 2004

January 10, 2004

January 10, 2004

January 13, 2004

January 13,2004

January 13, 2004

January 13, 2004

January 13, 2004

Letter from NRC to Mr. Kenneth Lord, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
040200579).

Letter from NRC to the Honorable Edward Jackson, acknowledging
receipt of your comments regarding the application for renewal of the
operating licenses for Joseph M. Farley Nuclear Plant, Units 1 and 2
(Accession No. 040200876).

Letter from NRC to Mr. Bruce McNeal, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
040230243).

Letter from NRC to Dr. R. Lawson Bryan, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
040280492).

Letter from NRC to Mr. Larry C. Register, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040280466).

Letter from NRC to Mr. Robert C. Rudder, Jr., acknowledging receipt of
your comments regarding the application for renewal of the operating
licenses for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession
No. ML040230306).

Letter from NRC to Mr. Robert A. Hendrix, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040230440).

Letter from NRC to Mr. Joseph R. Donofro, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040230521).
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January 14, 2004

January 15, 2004

January 16,2004

January 28, 2004

January 30, 2004

February 5, 2004

February 6, 2004

February 6, 2004

February 12, 2004

February 20, 2004

Letter from NRC to Dr. Coy H. Poitevint and Mrs. Louise Poitevint,
acknowledging receipt of your comments regarding the application for
renewal of the operating licenses for Joseph M. Farley Nuclear Plant,
Units 1 and 2 (Accession No. ML040270146).

Letter from NRC to Mr. Selden X. Bailey, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040200031).

Letter from Mr. Pierce of SNC to Mr. Goldman of the FWS responding to
Mr. Goldman's letter dated July 9, 2002, (Accession No. ML040370201).

Email from Mr. Goldman of the FWS to Dr. Garrison stating that the
Daphne Alabama Field Office Is the lead office for the FNP License
renewal review (Accession No. ML04030081 7).

Letter from NRC to Ms. Starla Moss Matthews, acknowledging receipt of
your comments regarding the application for renewal of the operating
licenses for Joseph M. Farley Nuclear Plant, Units I and 2 (Accession
No. ML040340352).

Summary of Public Scoping Meetings to Support Review of the Joseph
M. Farley Nuclear Plant, Units 1 and 2 License Renewal Application
(Accession No. ML040370553).

Summary of Telecommunication with Southern Nuclear Operating
Company (SNC) to Discuss Items Associated with the Environmental Site
Audit for the Renewal of the Operating Ucense for the Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML040370636).

Letter to NRC from Larry Goldman, Field Supervisor, U.S. Fish and
Wildlife Service providing list of Federally endangered species and
comments pertaining to Farley Nuclear Plant, Units 1 and 2 (Accession
No. ML040790118)

Letter from Mr. L.M. Stinson of SNC to NRC transmitting responses to
environmental audit information requests (Accession No. ML040550159).

Documentation from Mr. Thomas Moorer of SNC regarding consultation
with the FWS (Accession No. ML040580287).
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February 24, 2004

February 26, 2004

February 26, 2004

February 26, 2004

March 10, 2004

March 30, 2004

April 22, 2004

May 13,2004

July 2, 2004

Letter from Bryan Alloway, Mayor of the City of Ashford to the NRC,
expressing support for FNP license renewal (ML040690706).

Letter from SNC to NRC supplying additional information regarding
severe accident mitigation alternatives for the Joseph M. Farley Nuclear
Plant, Units I and 2 (Accession No. ML040650645).

Letter from NRC to Mr. Steven E. Mashburn, acknowledging receipt of
your comments regarding the application for renewal of the operating
licenses for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession
No. ML040610152).

Letter from NRC to Mr. William J. Parker, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040610393).

Letter from NRC to Mr. Bryan D. Alloway, acknowledging receipt of your
comments regarding the application for renewal of the operating licenses
for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040710427).

Letter from NRC to Mr. L. M. Stinson transmitting the environmental
scoping summary report associated with the staff's review of the
Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.
ML040900537).

Letter from SNC to NRC supplying additional information regarding
severe accident mitigation alternatives for the Joseph M. Farley Nuclear
Plant, Units 1 and 2 (Accession No. ML041190297).

Summary of telecommunication with SNC regarding severe accident
mitigation alternatives for the Joseph M. Farley Nuclear Plant, Units 1
and 2 (Accession No. ML041390572).

Biological Assessment for License Renewal of the Joseph M. Farley
Nuclear Plant, Units 1 and 2, and a Request for Informal Consultation
(Accession No. ML041890197).
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1 Appendix D: Organizations Contacted

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

5 Advisory Council on Historic Preservation

6 Alabama Cooperative Extension System, Headland, Alabama

7 Alabama Historical Commission, Montgomery, Alabama

8 Chamber of Commerce, Dothan, Alabama

9 City Manager, Dothan, Alabama

10 Coldwell Banker, Alfred Saliba Realty, Dothan Alabama

11 Florida Fish and Wildlife Conservation Commission

12 Georgia Historic Preservation Division, Atlanta, Georgia

13 Georgia State Historic Preservation Office, Atlanta, Georgia

14 Muscogee (Creek) Nation, Okmulgee, Oklahoma

15 Poarch Band of Creek Nation, Atmore, Alabama

16 Seminole Tribe of Florida, Hollywood, Florida

17 University of Alabama Off ice of Archeological Research, Alabama State Site File, Moundville,
1 8 Alabama

19 University of Georgia, Georgia State Site File, Athens, Georgia

20 U.S. Environmental Protection Agency, Atlanta, Georgia

21 U.S. Fish and Wildlife Service, Daphne, Alabama

22 U.S. Fish and Wildlife Service, Fort Benning, Georgia

23 U.S. Fish and Wildlife Service, Panama City, Florida

24 U.S. National Oceanic and Atmospheric Administration, National Marine Fisheries Service,
25 St. Petersburg, Florida
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1 Appendix E: Southern Nuclear Operating Company's
2 Compliance Status and Consultation Correspondence

3 Correspondence received during the process of evaluation of the application for renewal of the
4 license for Farley Units 1 and 2 is identified in Table E-1. Copies of the correspondence are
5 included at the end of this appendix.

6 The licenses, permits, consultations, and other approvals obtained from Federal, State,
7 regional, and local authorities for Farley Units 1 and 2, are listed in Table E-2.

8 Table E-1. Consultation Correspondence

9

10
11

12
13

14
15

16
17

18

19
20

21
22

23
24

25
26

27
28
29
30

Source Recipient Date of Letter

U.S. Nuclear Regulatory U.S. Fish and Wildlife Service November 26, 2003
Commission (P.T. Kuo) (L. Goldman)

U.S. Nuclear Regulatory NOAA Fisheries, Southeast November 26, 2003
Commission (P.T. Kuo) Regional Office (R. Crabtree)

U.S. Nuclear Regulatory Georgia State Historic Preservation November 26,2003
Commission (P.T. Kuo) Office (L.C. Barrett)

U.S. Nuclear Regulatory Alabama State Historic Preservation November 26, 2003
Commission (P.T. Kuo) Office (L. Warner)

NOAA Fisheries (S. Bolden) U.S. Nuclear Regulatory December 11,2003
Commission (J. Cushing) (e-mail)

U.S. Nuclear Regulatory Advisory Council on Historic December 18, 2003
Commission (P.T. Kuo) Preservation (D. Klima)

Southern Nuclear Operating U.S. Fish and Wildlife Service January 16, 2004
Company (C.R. Pierce) (L. Goldman)

U.S. Fish and Wildlife Service U.S. Nuclear Regulatory January 28, 2004
(L Goldman) Commission (Dr. Garrison) (e-mail)

U.S. Fish and Wildlife Service U.S. Nuclear Regulatory February 6, 2004
(L. Goldman) Commission (P.T. Kuo)

U.S. Nuclear Regulatory U.S. Fish and Wildlife Service July, 2, 2004
Commission (P.T. Kuo) (L. Goldman)
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Table E-2. Federal, State, Local, and Regional Licenses, Permits, Consultations, and Other Approvals for Farley Units 1
and 2

3

mExpiration
Agency Authority Description Number Issue Date Date Remarks

NRC 10 CFR Part 50 Operating NPF-5 (Unit 1) December 1, June 5, 2017 Authorizes operation
license, Fariey 1977 of Unit 1.
Unit 1

NRC 10 CFR Part 50 Operating NPF-8 (Unit 2) July 30, March 31, Authorizes operation
license, Farley 1981 2021 of Unit 2.
Unit 2

FWS Section 7 of the Consultation N/A Requires a Federal
Endangered Species Act agency to consult
(16 USC 1536) with the FWS

regarding whether a
proposed action will
affect endangered or
threatened species.

USACE Section 10 of the Rivers Permit ALOI-02094-V February 1, February 1, Authorizes
and Harbors Act (33 USC 2002 2007 maintenance
403) and Section 404 of dredging of Intake
the Clean Water Act (33 structure and canal.
USC 1344)

DOT-Research and HMTA Registration 061603001014L June 17, June 30, Authorizes
Special Programs (49 USC 5108) 2003 2005 transportation of
Administration 49 CFR Part 107, hazardous materials

Subpart G on public highways.
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Expiration
Agency Authority Description Number Issue Date Date Remarks

Alabama Historical
Commission

Georgia Department
of Natural Resources
Historical
Preservation Division

Florida Division of
Historical Resources

Section 106 of the
National Historic
Preservation Act
(16 USC 4701)

Section 106 of the
National Historic
Preservation Act
(16 USC 470)

Section 106 of the
National Historic
Preservation Act
(16 USC 4701)

Consultation June 11,
2002

Consultation June 14,
2002

The National Historic
Preservation Act
requires Federal
agencies to take Into
account the effect of
any undertaking on
any district, site,
building, structure, or
object that is Included
in or eligible for
inclusion In the
National Register of
Historic Places.

The National Historic
Preservation Act
requires Federal
agencies to take into
account the effect of
any undertaking on
any district, site,
building, structure, or
object that Is included
in or eligible for
Inclusion In the
National Register of
Historic Places.

The National Historic
Preservation Act
requires Federal
agencies to take into
account the effect of
any undertaking on
any district, site,
building, structure, or
object that is included
in or eligible for
Inclusion in the
National Register of
Historic Places.

Consultation June 14,
2002
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Expiration
Agency Authority Description Number Issue Date Date Remarks

*0
CD

mLEPA and
ADEM-Water
Division

ADEM-Water
Division

ADEM-Water
Division

4
5

-L

Section 402 of the Clean
Water Act (33 USC
1251-1378); Alabama
Waler Pollution Control
Act (Code of Alabama
Sections 22-22-1 to
22-22-14); Alabama
Environmental
Management Act (Code
of Alabama Sections
22-22A-1 to 22-22A-15)

Code of Alabama
Sections 22-36-3 and
22-36-4

Alabama Safe Drinking
Water Act (Code of
Alabama Sections
22-23-30 to 22-23-53);
Alabama Environmental
Management Act (Code
of Alabama Sections
22-22A-1 to 22-22A-1 5)

National
Pollution
Discharge
Elimination
System Permit

Certificate of
Registration

Permit

AL0024619

10146 069
010975

96-583

February 9, February 28,
2001 2006

Permit for regulating
the discharge of
liquid Industrial and
sanitary wastes and
storm waters to
waters of the United
States.

m

January 30, Renewed This registration
1998 annually covers operation of

one of two
underground
petroleum storage
tanks.

August 15, October 1, This permit
1996 2006 authorizes the

operation of a public
water supply system.

6
7

8
9

ADEM-Land
Division

ADEM Administrative
Code Rule 335-13-7

Generator
Identification

G-OTH00504 November
23,1992

N/A All medical waste
generators are
required to prepare
and obtain an
Identification number
and manage their
waste in accordance
with a Medical Waste
Management Plan.

u_(a

0
0
4
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1
2
3

4

5
6
7
8

9
10
11
12
13
14

15
16
17
18
19
20

Expiration
Agency Authority Description Number Issue Date Date Remarks

ADEM-Land Solid Waste Disposal Act Permit 35-05 December December The permit authorizes
Division (Code of Alabama 16, 2002 15,2007 operation of, and

Sections 22-27-1 to establishes types and
22-27-27); Alabama amounts of, waste
Environmental approved for disposal
Management Act (Code In the onsite Farley
of Alabama Sections landfill.
22-22A-1 to 22-22A-1 5)

ADEM-Air Division January 14, N/A ADEM Administrative
1997 Code (ADEM Code

335-3-15-02-10, as
adopted December
10,1996)

Alabama Department Alabama Water Certificate of OWR-0063 August 23, January 1, The permit authorizes
of Economic and Resources Act (Code of Use 1994 2034 withdrawal of
Community Alabama Section groundwater and
Development 9-106-19); Administrative surface water for

Rules implementing the domestic and
Alabama Water Use Industrial uses.
Reporting Program

South Carolina South Carolina Permit 0051-01-03-X November December Authorization to
Department of Health Radioactive Waste 12, 2003 31,2004 transport radioactive
and Environmental Transportation and waste Into the State
Control-Division of Disposal Act of South Carolina.
Radioactive Waste (Act No. 429)
Management

State of Tennessee Tennessee Code TN Permit T-AL003-L03 Annually December Authorization to
Department of Regulation 31,2004 transport radioactive
Environment and 1200-2-10.3(8)(d) waste Into the State
Conservation of Tennessee.
Division of
Radiological Health

Lfl
0

0

4

z
C

2

to :O

D

m3



1
2
3
4
5
6

7
8
9

10
11

12
13
14
15
16
17
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21
22
23
24
25
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z
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m
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C,Cn
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CD
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Expiration
Agency Authority Description Number Issue Date Date Remarks

Georgia Public Rules of the Georgia Permit N/A Annually December Authorization to
Service Public Service 31,2004 transport radioactive
Commission-Com- Commission Chapter waste into the State
pliance and Safety 1-15-1 of Georgia.
Transportation
Division

State of Utah Utah Radiation Controls Permit 0112001241 Annually December The generator site
Department of Rules R313-26 31,2004 access permit
Environmental authorizes direct
Control Division of transport of
Radiological Control radioactive waste to

the Utah Envirocare
Burial Site.

~0
CD
0.

mn

ADEM = Alabama Department of Environmental Management
m CFR = Code of Federal Regulations

DOT = U.S. Department of Transportation
EPA = U.S. Environmental Protection Agency
FWS = U.S. Fish and Wildlife Service
HMTA = Hazardous Materials Transportation Act
NMFS = National Marine Fisheries Service
NPDES = National Pollution Discharge Elimination System
NRC = U.S. Nuclear Regulatory Commission
SHPO = State Historic Preservation Officer
USACE = U.S. Army Corps of Engineers
USC = United States Code
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Appendix E

_

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 205550001

November 26, 2003

Mr. Lany Goldman
Field Supervisor
U.S. Fish and Wildlife Service
Daphne Field Office
P.O. Drawer 1190
Daphne, AL 36526

SUBJECT: REQUEST FOR UST OF PROTECTED SPECIES WITHIN THE AREA UNDER
EVALUATION FOR THE JOSEPH M. FARLEY NUCLEAR PLANT LICENSE
RENEWAL

Dear Mr. Goldman:

The U.S. Nuclear Regulatory Commission (NRC) Is reviewing an application submitted by
Southern Nuclear Operating Company, Inc. (SNC) for the renewal of the operating licenses for
Joseph M. Farley Nuclear Plant Units I end 2 (FNP). FNP is located In Houston County,
Alabama, on the west bank of the Chattahoochee River. As part of the review of the license
renewal application, the NRC Is preparing a Supplemental Environmental Impact Statement
(SEIS) under the provision of the National Environmental Policy Act (NEPA) of 1069, as
amended, which Includes an analysis of pertinent environmental Issues, Including endangered
or threatened species and impacts to fish and wildlife. This letter Is being submitted under the
provisions of the Endangered Species Act of 1973, as amended and the Fish end Wiidlilfe
Coordination Act of 1934. as amended.

The proposed license renewal would Include use and continued maintenance of existing plant
facilities and transmission lines and would not result In new construction or disturbance. Any
maintenance activities would be limited to previously disturbed areas. In total, for the specific
purpose of connecting FNP to the regional transmission system, there are 473 kilometers (kn)
or 293.5 miles (ml) of corridor that occupy approximately 2,167 hectares (ha) or 6,335 acres
(ac) of land. In Alabama, the transmission lines traverse the counties of Houston, Montgomery.
Henry, Geneva, Dale, Pike, and Barbour counties. In Georgia, the lines cross Early, Baker,
Mitchell, Tit, Worth, Miller, Seminole, and Decatur counties. In Florida, the lines traverse
Jackson county. Two figures are enclosed which show the site boundary and transmission
Ines.

FNP-Webb Une: This Oine is 17 km (10.5 mQ) long with a right-of-way (ROW) width of
3B meters (m) or 125 feet (fI) and It occupies 64 ha (159 ac). This lne lies entirely In
Alabama.

FNP-Plnckard Une: This One Is 50 km (31 mi) long with a ROW width of 38 m (125 ft)
and occupies 190 ha (469 ac). This line occurs entirely In Alabama.
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FNP-S. Balnbridge Une: This ine shares the ROW with the Farley-Raccoon Creek
Ine for approximately the first 11 km (7 mo) of the ROW from the FNP site. The line Is
74 km (48 ml long with a ROW width of 38 m (125 ft) and occupies 282 ha (697 ac).
This ie crosses Into Georgia from Alabama.

FNP-Racoon Creek LUne: This Oine shares the ROW with the Fariey-S. Bainbridge
line; specrfkcally It shares the first t km (7 ml) of this ROW. The One s 100 kn (62 m)
long with a ROW width of 48 m (150 ft) and occupies 458 ha (1,127 ac). This Una also
crosses Into Georgia from Alabarna.

FNP-SlnaI Cemetery Line: This line bs approximately 77 km (96 ml) long with a ROW
width of 38 m (125 it) and it occupies 236 ha (582 ac). This ine crsses Ito Florida
from Alabama.

The plant uses a dosed-cycle cooling system with six mechanical draft cooling towers (Le.
each unit has three 14-oell cooling towers). The plant draws from and discharges to the
Chattahoochea River to remove waste heat from the facility. River water Is drawn through a
canal that Is perpendicular to river flow, to a storage pond, and then Into the cooling towers.
The heated water Is discharged back to the Chattahoochos River through a single pipe,
approxLmately 530 m (1,740 ft) downstream of the Intake structure. The plant also uses both
surface and groundwater to meet its water supply needs. Grounrdwater is used for potable,
make-up, and fire-protection systems.

To support the environmental impact statement preparation process and to ensure compliance
with Section 7 of the Endangered Species Act, the NRC requests a list of species and
Information on protected, proposed, and candidate species and critical habitat that may be in
the vicinity of FNP and Its associated transmission lines. In addition, please provide any
Information you consider appropriate under the provisions of the Fish and Wildlife Coordination
Act.

On January 7,2004, we plan to conduct a site audit. We plan to hold two public NEPA scoping
meetings on January 8, 2004, at the Quality In, 3053 Ross Clarki Gircle, Dothan, Alabama
35301. You and your staff are Invited to attend both the site audit and the public meetings.
Your office win receive a copy of the draft SEIS along with a request for comments. The
anticipated publication date for the draft SEIS is August 2004.

Draft NUREG-1437, Supplement 18 E-8 August 2004



Appendix E

L. Goldman 3

If you have any questions concerning FNP, the license renewal application, or other aspects of
this project, please contact Mr. Jack Cushing, Environmental Project Manager, at
(301) 415-1424 or by e-mall at JXC9@nrc.gov.

Sincerely,

P-Tan Ku Program Director
license Renewal and Environmental Impacts
Division of Regulatory Imiprovernent Programs
Office of Nuclear Reactor Regulation

Docket Nos.: 60-348, 50-364

Enclosures: As stated

cc wlend.: See next page
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AppIcatlln fOr License Renewal
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'qAo UNITED STATES
NUCLEAR REGULATORY COMMISSION

Wi',INGTON. D.C. 255501

November 26, 2003

Dr. Ray Crabtree
Regional Administrator
NOAA Fisheries
Southeast Regional Office
9721 Executive Center Drive North
St. Petersburg, FL 33702

SUBJECT: REQUEST FOR UST OF PROTECTED SPECIES WITHIN THE AREA UNDER
EVALUATION FOR THE JOSEPH M. FARLEY NUCLEAR PLANT UCENSE
RENEWAL

Dear Dr. Crabtree:

The U.S. Nuclear Regulatory Commission (NRC) Is reviewing an application submitted by
Southern Nuclear Operating Company. Inc. (SNC) for the renewal of the operating licenses for
Joseph Lt. Farley Nuclear Plant Units I and 2 (FNP). FNP Is located In Houston County.
Alabama, on the west bank of the Chattahoochee River. As part of the review of the Uicense
renewal application, the NRC Is preparing a Supplemental Environmental Impact Statement
(SEIS) under the provision of the National Environmental Policy Act (NEPA) of 1969, as
amended, which includes an analysis of pertinent environmental issues, Including endangered
or threatened species and Impacts to fish and wildlife. This letter Is being submitted under the
provisions of the Endangered Species Act of 1973, as amended, and the Fish and Wildlife
Coordination Act of 1934, as amended.

SNO contacted your office on May 7, 2002 (Enclosure 1), and your office responded by the
enclosed letter dated June 21, 2002 (Enclosure 2), Identifying the presence of the Gulf sturgeon
(Acpenser oxyrnchus desota within the Apalachicola-Chattahoochee-Flint river system. The
NRC has contacted the FWS and requested a lIst of species and Information on protected,
proposed, and candidate species and critical habitat that may be In the vicinity of FNP and its
associated transmission lines from U.S. Fish and Wildlife Service (FWS). The NRC also
requests that the National Marine Fisheries Service (NMFS) provide a 1ist of species and
information on protected, proposed, and candidate species and critical habitat that may be in
the vicinity of FNP and Its associated transmission Ilnes.

In your June 21, 2002, letter, you stated that Section 7 consultation regarding the Gulf sturgeon
would likely fall within the purview of FWS. The NRC requests that you confirm to us If the
NMFS would be involved in any Section 7 consultation on the Gulf sturgeon.

The proposed action would Include use and continued maintenance of existing plant facilities
and transmission lines and would not result In new construction or disturbance. Any
maintenance activities would be limited to previously disturbed areas. In total, for the specific
purpose of connecting FNP to the regional transmission system, there are 473 kilometers (kmn)
or 293.5 miles (m) of corridor that occupy approximately 2,167 hectares (ha) or 5,335 acres
(ac) of land. In Alabama, the transmission lines traverse the counties of Houston, Montgomery,
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Henry, Geneva, Date, Pike, and Barbour counties. In Georgia, the lnes cross Early, Baker,
Mitchell, TIl Worth, Miller, Seminole, and Decatur counties. In Florida, the lines traverse
Jackson county. Two figures are enclosed which show the site boundary and transmission
lines (Enclosure 3).

FNP-Webb Une: This One Is 17 km (10.5 ml) long with a right-of-way (ROW) width of
38 meters (m) or 125 feet (1t) and It occuples 64 ha (159 ac). This line tlies entirely In
Alabama.

FNIP-Pinckard Une: Thi Jns Is 50 krn (31 mi long with a ROW width of 38 m (125 ft)
and occupies 190 ha (469 ac). This line occurs entirely in Alabama.

FNP-South Balnbridge Line: This line shares the ROW with the Farley-Raccoon
Creek ne for approximately the first I I km p mm) of the ROW from the FNP site. The
line Is 74 km (46 rml) long with a ROW width of 38 m (125 ft) and occupies 282 ha (697
ac). This line crosses Into Georgia fron Alabama.

FNP-Raccoon Creek Line: This line shares the ROW with the Farley-S. Bainbridge
One; specifkcally it shares the first I I km p(7 m of this ROW. The ine Is 100 km (82 mi)
long with a ROW width of 48 m (150 ft) and occuples 458 ha (1.127 ac). This iUn also
crosses Into Georgia from Alabama.

FNP-Slnai Cemetery iUno: This line 13 approximately 77 km (98 mi) long with a ROW
width of 3a m (125 ft) and it occupies 236 ha (582 ac). This lne crosses into Florida
from Alabama.

The plant uses a closed-cycle cooling system with six mechanical draft cooling towers (i.e.
each unit has three 14-cell cooling towers). The plant draws from and discharges to the
Chattahoochee River to remove waste heat fromn the facility. River water is drawn through a
canal that is perpendicular to river flow, to a storage pond, and then Into the cooling towers.
The heated water is discharged back to the Chattahoochee River through a single pipe,.
approximately 530 m (1.740 ft) downstream of the Intake structure. The plant also uses both
surface and groundwater to meet Its water supply needs. Groundwater is used for potable.
make-up, and fire-protection systems.

On January 7.2004, the NRC plans to conduct a site audit In addition, we plan to hold two
public NEPA scoping meetings on January 8, 2004, at the Quality Inn, 3053 Ross Ctark Circle,
Dothan, Alabama 36301. Your staff is invited to attend both the sie audit and the public
meetings. Additional Information on these activities will be forwarded to Mr. David Bernhart.
The NRC staff will forward to your office a copy of the draft SEJS along with a request for
comments. The anticipated publication date for the draft SEIS Is August 2004.
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If you have any questions concerning FNP, the license renewal application, or other aspects of
this project, please contact Mr. Jack Cushing, Environmental Project Manager, at
(301) 415-1424 or by e-mail at JXC9@nrc.gov.

Sincerely,

/2/

^cense enew and mental Irmacts
of Regulatory Improvement Programs

Office of Nuclear Reactor Regulation

Docket Nos.: 50-348, 50-364

Enclosures: As stated

cc wlenc.: See next page

August 2004 E-15 Draft NUREG-1 437, Supplement 18



Appendix E

ENCLOSURES

Draft NUREG-1437, Supplement 18 E-1 6 August 2004



Appendix E

Appendix D -Apcpanrs Environnental Repoit
Attachment C Specia.LSttus Species Consspondence

* ieqXhc

SOUTHERNA
COMPANY

Nrataaldarinrz

$00bostha.kal 000
Mt21 l1arD df"NM

&. PdavurMg. Florid 3270
3g Janap L1dalawh

Input hrldnanatlon a. uTo-d r WId-sesed Spb-

su NUuclea Operat Coapany(amC) i peparhig appwkstion toh USI. Nuclar
Iwaq Cple D au C ac) na uwwdw wnting flces ft FwrhyNuclur Pant iz I
iFd 1 n t_ . H tint I d2 ew 10N17 8:d2021,

papectvely. As pnef " se remwindpcuce.bNRC tqins Eo appoleanlsto
usas VW Wpact *etf pupoaedi ebs akextewd -ende red apalhe bloeardancc v4s

aEdad Species Ad(IO SIJlynThNRc will bemammaft idt y-
Wrguetsaon airing t qsopluxicete auvw erm's IcW h aml Vse
eogsinyo naty 0ke ppictlron oc to hamI'y ssosto hat aidtlo adrua
may htuad yua cia ma maid toexpdi Use Nra mue.

Powbs lse lowar Cnoochay I (z pedan sf rtdemn at.
Imev*i md Ua b-Pe. iscscus , ,dsenn bye moe elcs takttnd ae
buiLt is 9th IPSU forw eguolait. hydalectric pwer Wuaon, d Wipand. aispion.
Hwstocaily, de I owa Cbsad b River wus ulm So b ne b am aa fludiduooih in ftw
ad was 4vkiae nly it awutaln tinms of Mes ye. LAo lto W - behks ind dans wer
eampltAd i was pausilAs for hip vssels (Wldaclud tegbasts wad hasps) to amo" lear 1
Gitf o Maxlei o Colmubas. C.onvs, vie a 9.boaedaep aN 2I WCteewldI AAnstd mauaalned
by th U5. AMay Cos Of EagnCue.

Tle aoieuratian of lacks aid dams along e owr ClsA-aah hi dig Ibs ueverly #01aeda
mnellanted i eviving r rus omir assadrnouss fishe ma to Seimernam h"cluding Om
Gulf agwrcan Ucpaca ew *,s41) AlMa Ad (.4ouwo wkabama.)6 and GuUCuat
nuiped bAse Udarow s ilg Gulf stargeom warauindantz k ClaUaoockee b ee
Eoi tarnknt in e I ew aca .9adbg h sitwas r eu the Fell Lis. Habitat
deetina sod ovasbing in the i te.190 aod erly 20 arey dimated Ute Cheruslacka
ivri populltons.od ecmpttle ofi*t run WoodivfLack and Drn In 19S7 setiavgy

ellminated h Alasbama dsid KMl migrate rwam iw GoulforMcok Iao She Apslahicoa River
bclow Jim WodrW Dam but mm bloeltad thom xwslg Upfta ar toe a Chatmaoochi ivr.

Joseph M. Farey Nuclear Plant C0114 September2003
Application for Lcense Renewal

Enclosure I
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Joseph Ao. Fadey Nuclear Plant C-115 SSepmber2003
Applicabon for License Renewal

Draft NUREG-1437, Supplement 18 E-1 8 August 2004



Appendix E

Appendbr D - Appliwnrs Enirunmental Report
Attachment C Specia-Slatus Species Conuspondence

Joseph Al. Farley Nuclear Plant
Application forLicense Renewal

C-1l6 Septernber2003
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UNhOE NTATIn MEPANftM5N OF COMMUICU
Natie oaeCasc and AWtauphO Adn r eataeton
;AINA4l. MAPa FEIAM SEMCS

Southedst Regional OMl"e
9721 Executive Center Dr. N.
St PetersbuM, FL 33702
(727) 75312 FAX 575517
hitpJlalderaserojitrafsgov

FISER3SIC
'21 2Xt

r. C.R. Pierce
Licans, Renewal Services M4aagur
SothernNuclear Opetwn CompanY. bee
P.. Box 1295

Binnihtsma, Alabm 35201-1295

Dear Mr. Pierce:

This l in respanse so your May 7 20e letter nzarding the renewal of tha opqating Hennes for
am arley Nocicar Plant WUnit I and 2. Thank tar giving us b se opporaott
cararnw co the proJect so c isante applucation pFoesa. Wulave eonsldatd tO prjcd and
submit the thnomwitg with cet pepc t sble fcta cat the fteatned Gulf'sutreo CAcdpemnsw

ezwhw deaol, listed Scptemb 330 1991 umder the Endangred Specita Act (ESA

Thc IN? is located an the Chattahchue Rim vwhich I vpat ofths, Apalachiecla.
C ==nahoocbee.FitAver systat. The Chathoochee and thllim rivealar lt A
Florida giaa sute barder and km Lake Senainole which than drelu tiushs do Jim
Woodmfl Lock and D=n OWL) ino dw Apalachicolah Rive. Although thme as nartoos
reports of Gtmlfauon in the Chtthoochee and Flis uivera pdri to thae constrction of the
WL. no vildeneexla at Glf b s o ps throug te J D peL XTheneforslt is

Ilkely Ihet th eIWlD prechideanypsapof ith ulfstrgeorm the AachloshRver
into Lake Saninale Lad Contiguous dvas

Critical habba wai proposed for the Gulsatrgeo an n he 6,20l (67 FR 3910) The
Apalachicola River (Ikom in mainatem beginning at IhJWLD downatram to ha discharge at
Apalachicola Bay. Florida. including a* Apulacbicolb River distributariea) wa included in the
proposed Gulf stueon critical habitat idegnatioL This nclusiont aprposed entical habitat
demonstrates te Apalachicols's esendtal role in the conservation of the Gull sturteon.

Riverine spawting sits war Identified as a cottituert element (casential for conservation) iu
the proposed Gulf turgecon critical habitat designation. Gulfsturgeon require speclie subastue
suitable for 'a deposilion and devopnscat iuch sma Emestone onutcrps and tit limeiona banlka,
bedrock. large gravel or cobble be4s. marl, soapstone or bard clay. Bceause th Gulfsturgeon

were abundant in the Ch anboocbee prior to Cotrutio fthet WD. suitable IbWLitat was

Joseph M. Farley Nucear Plant C-117 September 2003
Application Jor License Renewal

Enclosure 2
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evidently available in ie tivcr. Currently The distribution and availability of appropriac Gultf
srurgo apawnang habitat In thc ChalalrooiCht River Is aIMIown.

We recommend FMP initiate a reconnaissoc sudy tc Investigate the avallability and
distribution of appropdate Gulf awrgeon spawnn bhabitat In the owar Chattahoochcc River.
NMFS would be happy to participate In The design efsuch a study sed the results would
hizedlately ssixt in our efforts lo conserve Om Gulf sturgeo

NMFS dso recommnads tiht you contract the U.S. s and WildI Service (FWS) for their
cosncurrnce with your detcerInation that icnse rtewal would not afci csted species, and
tht fortal consultatIn In the licensc renewal appliation would not be ncessary. AJthough tib
Gulf sturgeor Isjointly tssuiged byFWS ind NMFS, division of Juisdictional resp6nubilldtes
was proposed in the June 6 critieal habitat designation. n the proposed rule (67 TR 39i 05. June
6,2002). consultadon coordinatn was proposed. foicws: FWSis kspible br all wiverine
acdons, consuhations lorcstuaine ucilties aelobc directed to itherFWS ortlFSbased en
action agency, sud NUFS Is responsible for al consultaios In marine ea. Thefkr because
of location. section 7 Comultuan for the FNP is likelyto f within lWSjurisdiction.

We look Ibtrd to working with the Soutem Nuckar OperatinW Company. Inc. and tOm }NP In
cnserving tur eandngered and thratened resources. Ifyou have any qutions please contact
Dr. Stepluhnls Bolden, May blologis, at c(727)570. 52132 .rby email at taphaniabolden

enoza4Ov.

Georgia Cranrore
Asistant Regional Administrator

for Protected ResoDsces

cc FRPR3
FWS . Panaa City

Retk ISER002/00498
o.Vection7\infiomal sturSeon~arlyncylweliw~vpd

File: lS14-22.o. (NRC)

2

Joseph M. Farley Nudear Plant C1118 September2003
Application for Lcense Renewal
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Joseph AM. Fady Nuclear Plant 3-8 September 2002
Appocation or License Renewal Enclosure 3

Draft NUREG-1 437, Supplement 18 E-22 August 2004



Appendix E

Appendix D - Applcant's Environmental Report
3.0 ProposedAcion

Joseph M. Fadley Nudear Plant
Applcation for License Renewal

3-9 September 2003
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. DMC. 2Esss-ol

November 26, 2003

Mr. Lonice C. Barrett
State Historic Preservation Offlcer/DNR
156 Trinity Avenue. SW, Suite 101
Atlanta. GA 30303-3600

SUBJECT: JOSEPH M. FARLEY NUCLEAR PLANT LiCENSE RENEWAL REVIEW
(REFERENCE NO. HP-020513.004)

Dear Mr. Barrett

The U.S. Nuclear Regulatory Commission (NRC) staff is reviewing an application to renew the
operating licenses for Joseph M. Farley Nuclear Plant, Units 1 and 2 (FNP), which Is located In
Houston County, Alabama, on the west bank of the Chaltahoochee River. FNP Is operated by
Southern Nuclear Operating Company, Inc. (SNC). The application for renewal was submitted
by SNC on September 15, 2003, pursuant to NRIC requirements at Title 10 of the Code of
Federal Regulalbons Part 54 (10 CFR Part 54). The NRC has established that, as part of the
staff review of any nuclear power plant license renewal action, a site-specific Supplemental
Environmental Impact Statement (SEiS) to Its Generic Environmental Impact Statement for
License Renewal of Nuclear Plants (GEIS), NUREG-1437, wil be prepared under the
provisions of 10 CFR Part 51, the NRC rules that Implement the National Environmental Policy
Act (NEPA). In accordance with 36 CFR s80.8, the SEIS will Include analyses of potential
impacts to historic and cultural resources. A draft SEIS Is scheduled for publication In August
of 2004, and will be provided to you for review and comment.

In the context of the National Historic Preservation Act of 1986, as amended, the Agency official
(the Director, Office of Nuclear Reactor Regulation, NRC) has determined that the area of
potential effect (APE) for a license renewal action is the area at the power plant site and its
Immediate environs which may be Impacted by post-license renewal land disturbing operation
or projected refurbishment activities associated with the proposed action. The APE may extend
beyond the Immediate environs In those instances where post-license renewal land disturbing
operations or projected refurbishment activities, specifically related to license renewal, may
potentially have an effect on known or proposed historic sites. This determination Is made
Irrespective of ownership or control of the lands of interest.

While preparing its application, SNC contacted your office by letter dated May 7, 2002, and your
office responded on June 14, 2002. In Its letter, SNC stated that the operation of FNP will not
adversely affect cultural or historical resources In the area because SNC does not have any
plans to alter current operations over the license renewal period. SNC further stated that no
expansion of existing facilities is planned, and that no major structural modifications have been
identified for the purpose of license renewal. Also, no land-disturbing activities are anticipated
beyond those required for routine maintenance and repairs. The June 14. 2002 response
memorandum determined that no historic properties or archaeological resources that are listed
in or eligible for listing in the National Register of Historic Places will be affected by this
undertaking.
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L. Barrett 2

On January 8, 2004, the NRC will conduct two public NEPA scoping meetings at the Quality
Inn, 3053 Ross Clark Circle, Dothan, Alabama. 36301-1121. You and your staff are Irnited to
attend. The anticipated publication date for the draft SEIS Is August 2004. Your office will
receive a copy of the draft SEIS for review and comment. It you have ary questions or require
additional Information, please contact the Environmental Project Manager for the FNP project,
Mr. Jack CGushing at 301-415-1424 or JXC0 nre.g.

Sincerely,

nse Renewal and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nudear Reactor Regiiation

Docket Nos.: 50-348,50464

cc: See next page
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UN41TED STATES
A? ONUCLEAR REGULATORY COMMISSION

o WASHMTO, D.C. 23536.00

£/ November 26, 2003

Dr. Lee Warner
State Historic Preservation Officer
Alabama Historical Commission
468 South Perry Street
Montgomery. AL 38130-0900

SUBJECT: JOSEPH M. FARLEY NUCLEAR PLANT LICENSE RENEWAL REVIEW
(REFERENCE NO. AHC 02-0940)

Dear Dr. Warner

The U.S. Nuclear Regulatory Commission (NRC) staff is reviewing an application to renew the
operating licenses for Joseph M. Farlay Nuclear Plant, Units I and 2 (FNP), which Is located in
Houston County, Alabama, on Ihe west bank of the Chattahoochee River. FNP Is operated by
Southern Nuclear Operating Company, Inc. (SNO). The application for renewal was submitted
by SNC on September 15 ,2003, pursuant to NRC requirements at Tlthe 10 of the Code of
Federal Regulations Part 54 (10 CFR Part 54). The NRC has established that as part of the
staff review of any nuclear power plant license renewal action, a site-specific Supplemental
Environmental Impact Statement (SEIS) to its 'Generic Environmental Impact Statement for
License Renewal of Nuclear PlantsW (GEIS), NUREG-1437, will be prepared under the
provisions of 10 CFR Part 51, the NRC rules that implement the National Environmental Policy
Act (NEPA). In accordance with 36 CFR 800.8, the SEIS will incude analyses of potential
impacts to historic and cultural resources. A draft SEIS is scheduled for publication in August
of 2004, and will be provided to you for review and comment

In the context of the National Historic Preservation Act of 1966, as amended, the Agency official
(the Director, Office of Nuclear Reactor Regulation, NRC) has determined that the area of
potential effect (APE) for a license renewal action Is the area at the power plant site and its
immediate environs which may be impacted by post-license renewal land disturbing operation
or projected refurbishment activities associated with the proposed action. The APE may extend
beyond the Immediate environs in those instances where post-license renewal land disturbing
operations or projected refurbishment activities, specifically related to license renewal, may
potentially have an effect on known or proposed historic sites located beyond the immediate
environs of the proposed site. This determination is made iRespective of ownership or control
of the lands of Interest.

While preparing its application, SNC contacted your office by letter dated May 7. 2002. and your
office responded on June 11, 2002. In its letter, SNC stated that the operation of FNP will not
adversely affect cultural or historical resources in the area because SNC does not have any
plans to after current operations over the license renewal period. SNC further stated that no
expansion of existing facilities Is planned, and that no major structural modifications have been
identified for the purpose of license renewal. Also, no land-disturbing activities are anticipated
beyond those required for routine maintenance and repairs. The June 11, 2002, Alabama
Historical Commission response letter determined that the project activities will have no effect
on any known cultural resources listed on or eligible for the National Register of Historic Places.

Draft NUREG-1437, Supplement 18 E-26 August 2004



Appendix E

L Warner 2

On January S. 2004, the NRC will conduct two public NEPA scoping meetings at the Quality
Inn, 3053 Ross Clark Circle, Dothan, Alabama, 36301-1121. You and your staff are kwlted to
attend. The anticipated publication date for the draft SEIS Is August 2004. Your office will
receive a copy of the draft SEIS for review and comment. If you have any questions or require
additional Information, please contact the Environmental Project Manager for the FNP project.
Mr. Jack Cushing at 301-415-1424 or JXC9 nrc.o

Sincerely.

PeF4Tn Kuo, ram Dinctor
Ucense Renewal and Environmnental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket Nos.: 50-34, 50-364

cc: See next page
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Jack Czsg -Farby Nuclear kense renewal Pa e .

From: *Stephanl Boidern 4tephaW rodeninoaa.go,
Ta C6Onrcgvg

Date: 1213 10:44AM
sublect Fadey Nuclearlcense renemw

Dear Mr. Cushing,
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Stephanta Solden
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-10o UNITED STATES
NUCLEAR REGULATORY COMMISSION

i X WASHINGTON, D.C. 2055-000

December 18, 2003

Mr. Don Klima, Director
Office of Federal Agency Programs
Advisory Council on Historic Preservation
Old Post Office Building
1100 Pennsylvania Avenue, NW, Suit 809
Washington. DC 20004

SUBJECT: JOSEPH M. FARLEY NUCLEAR PLANT LICENSE RENEWAL REVIEW

Dear Mr. Klima:

The U.S. Nuclear Regulatory Commission (NRC) staff is reviewing an application to renew the
operating licenses for Joseph M. Farley Nuclear Plant, Units 1 and 2 (FNP), which is located in
Houston County, Alabama. on the west bank of the Chattahoochee River. FNP Is operated by
Southern Nuclear Operating Company, Inc. (SNC). The application for renewal was submitted
by SNC on September 15, 2003, pursuant to NRC requirements at Title 10 of the Code of
Federal Regulatbns Part 54(10 CFR Part 54). The NRC has established that, as part of the
staff review of any nuclear power plant license renewal action, a site-specific Supplemental
Environmental Impact Statement (SEIS) to Its 'Generc Environmental Impact Statement for
License Renewal of Nuclear Plantse (GEIS), NUREG-1437, wiN be prepared pursuant to
10 CFR Part 51, the NRC regulations that implement the National Environmental Policy Act of
1969 (NEPA). In accordance with 36 CFR 8OO.8 the SEIS wilt include analyses of potential
impacts to historic properties. A draft SEIS is scheduled for publication in August of 2004, and
will be provided to you for review and comment.

If you have any questions or require additional information, please contact the Environmental
Project Manager for the FNP project, Mr. Jack Cushing at 301-415-1424 or JXC9nrc.g .

Sincerely,

Po-Tsin KuProgram Director
License Renewal and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket Nos.: 50-348, 50-364

cc: See next page
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Soadtesi Nuclar
Opetsting Company. he.
P.O. Box 12S5
Uknhwo.Xatanu 3521t-1295
blt ZDS.99Z5c00

SOUTHERNA
COMPANY

Ewmueserw rw Ke,^Ut

January 16.2004 LR04-40

W. LAy Goldm
Field Supervisor
Daphne (AL) Field Officc
US. Fush & Wildlife Service
1208-B Main Strect
P.O. Drawer 1190
Daphne. AL 36526

Re: Joseph M. Farley Nuclear Plant Lcense Renewal
Response to requests for informalion from USFWS July 9.2002 Ictier.

Dear Mr. Goldman:

As pan of the NRC review pFRoess. SNC is formally responding to the requess that your
organization identified in your July 9.2002 letter. Toe information provided formally by this
letter has been previously provided and discussed with Mr. BJI Young of your staff.
Accompanying this letter is a copy of documents (on CD) referenced In the following response.

SNC does not have any plans to aler current plant operations over the license renewal period.
Any maintenance activities necessary to support license renewal would be limited to previously
disturbed areas. No expansion of cxisting facities planned, and no additional land disturbance is
anticipated in support of license renewal. As aconsequence, SNC believes that operation of FNP.
including maintenance of transmnission lines by Alabama Power Company over the license
renewal period (an additional 20 years). would not adversely affect any threatened or endangered
species.

SNC is requesting your concurrence that extending the operating license for Joseph M. Farley
Nuclear Plant would not adversely affect any threatened and endangered species. We would
appreciate you providing us with a response to this letter by February 16. 2004. We will forward
a copy of your response to the NRC for consideration during their environmental review.

Please do not hesitate to caN Mr. Jim Davis at (205) 9927692 If you have any questions or
require any additional infonnation.

Sincerely,

C. R. Pierce
License Renewal ServicesManaser

Enclosure:
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cc: L M. StinSon
C. D. Collins
J. S. Cushing (NRC) wICD
M. J. AjiUni
W. C Carr
T. C. Moo=r wJCD
J. T. Davis wICD
LR File No: R.OLOI
Document Stoawg w/CD
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SNC RESPONSE TO REQUESTS FOR ADDITIONAL INFORMATION

1. We would like a copy of the existing Joseph M. Farley NuclearPlant NPDES permit
for our review.

Resuonse to Item I

Provided on the CD accompanying this letter Is copy of the Farley Nuclear Plant (FN)
License Renewal Application Environmental Repon (ER). A copy of the current NPDES
permnt can be found under Attachment B to the ER.

2. We would like to review available data for the past two years (or br the most recent
two year period) On She water temperature of In-stream flow of the river
Immedlately below the point ol'discharge, as well as that Immediately downstream
and upstream etthe point of discharge.

Response to Item2

FNP does not monitor watcr temperature of istream flow of the river Immediately
below the point of discharge or upstream or downstream of disclarp. Provided on the
CD accompanying this nter is a copy of a thermal study conducted in February 1991
that evaluated the thermal mixing aone hI the Chattahoochee River related to the Farley
Nuclear Plant main combined ftcility discharge.

3. Wl w ould Ifke torecive Inornnation eollected en the effects ofthe thermal
dischtare on fish and other aquatic blota.

Renmrtse to Item I

Provided on the CD accompanying this letter is a copy of a thenrnal study conducted In
February 1991 that evaluated the thermal mixing mne in the Chattahoochee River related
to the Farley Nuclear Plant main combined facility discharge that concludes that there
would be no adverse impacts on rtsh and other aquatic biot. In addition FNP was not
required to evaluate heat shock In the application ER to the NRC because FNP design
utilizescooling towers. The NRC evaluated this type of design in NVREG 1437. Generic
Environmental Impact Statement for License Renewal of Nuclear Plants, in Section 4.3
and determined that the impacts to water quality and aquatic ecology arc considered to
be impacts of small significance" Selected sections of NUREG 1437. including Section
4.3 arm included on the CD accompanying this letter for your review. The original Final
Environmental Statement for Ft4P provides analysis for thermal plume discharge and is
included on the CD accompanying this letter.

Pase of 5
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SNC RESPONSE TO REQUEM FOR ADDITIONAL INTORMATIlON

4. We would lite te receive any dissolved oxygen data thait has been collected on the
Chattahoochee River both upstream and down stream or the point of discharge of
the fahlity by the Southern Nuclear Operating Company, Inc. andfor consultants.

Restonse to Item 4

Neither Southern Nuclear Operating Company. Inc. (SNC) and/or consultants have
collected any dissolved oxygen data upstream or downstream of the point of discharge
for Fa"e Nuclear Plait.

S. Please provide as with a copy of monthly operating reports on radioactive releases
and contamination, including that of is tissue sampling and analyses that were
submitted to the Nuclear Regulatory Commission aver the last two years or the
must recent of suc) data.

Reswonse le I0en 5

Provided on the CD accompanying this letter is a copy of the 200. 2001 and 2002
Annual Radiological Environmental Operating Reports and the 2001 and 2002 Annual
Radiological Effluent Release Reports. These reports contain information on the
radioactive releases and alao contain the results of fisht tissue sampling.

4. Please list al radioactive pollutants, tosks and caustics discharged to the
Chattahoochee RIver or to waste holding ponds.

Response to Item 6

The NPDES permit identifies the non-radiological FNP discharged pollutants and their
associated limits. In addition the thermal discharge study also discusses the pollutants
discharged to the Chattahoochee River and concluded that there would be no adverse
environmental impact to aquatic organisms in the Chattahoochee River. The Annual
Radiological Environmental Operating Reports and Annual Radiological Effiuent
Release Reports contain information on the radioactive releases to the environment.

7. Are hiocides to be used In the operation? If so. how will those blocides be contained
and prevented from being discharged Inte the Chattahoochee River?

ResIonse to Item 7

Biocides arc used in the operation of FNP and those discharged into the Chattahoochee
are controlled within the limits specified in the NPDES perritL As discussed above the
impact of the pollutants on the Chattahoochee River environment has ben cevaluated and
no adverse environmental impacts have been identified.

Page 2 of 5
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SNC RESPONSE TO REQUESTS FOR ADDITIONAL INFORMATION

*. Has there been any water quality sampling and monitoring (physical, clebIcal and
biological) done cn She Chattahoochee River by the Southern Nuclear Operating
Company, Inc.? If to we would like a copy of such Infonnatlon generated over the
last three years for our review.

Response to Item I

SNC does not perform non-radiological water quality sampling s monitoring on the
Chatthoochee River. However. samples upstream and downsteam of the discharge ae
taken and analyzed for ndioactive contianas. 7be results of lis analysis are
contained in the Annual Radiological Environmenal Operating Reports.

9. %%at Is the *Q10 and average monthly discharge mates (cfs) at the point or intake or
withdrawal (withdrawal for cooling water) and discharge Intake podnt? We ask that
you calculate them trem actual In-stream flow data rather than using runoff
eoefidiews. Flesse provide as with the calculations ased. lIthe Southern Nuclear
Operating Company, Inc. has In-stream flow data (upstmm or downstreamL we
ask tMat you submit It for our review. How would plant Impacts be affected by
Implementation of the proposed water allocation formula for the Apalachicola,
Chattahoochee, Flint River Basins currently being considered by the states of
Alabama, Florida, and Georgia?

R estons to item9

Thc2I0 cds 7Q10 value used for Farley Nuclear Plant flow based ealculations is
determinfrom stream flow data taken at USGS Gage 02343801 (Cbattahoochec River
at Columbia. AL). SKC has also provided USGS flow data for USGS Gage 02343S01 on
the accompanying CD that includes historical data for your review. USGS Gage
02343801 is the closes gage to FNP and is located below George W. Andrews Lock and
Dam.

SNC is monitoring the progress of proposed water allocation formula for the
Apalachicola, Chattahoochec. Flint River Basins currently being considered by the States
of Alabama. Florida and Georgia. Impacts will be evaluated when ihis becomes
finalized. SNC does not anticipate any impact to FNP as a result of what Is being
cunently proposed. However, SNC will continue to monitor developments as they
progress.

Page 3 of 5
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SNC RESPONSE TO REQUESTS FOR ADDITIONAL INFORMATION

10. What are the average and maximum disclarge rates (crs) for thermal discharge into
the Chattasoochee River? We would like a copy of the discharge flow data
generated over the last two years.

ResPOnsetO henm 10

The FNP ER in Section 4.1 documented the dischare rate of 57.S44 gprn (129 cis) to the
Chattahoochee River for a period of 5 years ( 996 - 2000). In addition, SNC has
included on the CD copies of the Farley Nuclear Plant Annual Water Use Repasts for
2000 2001 and 2002

11. For any water withdrawals, we recommend suitable screening be provided over the
intake structure to minimize entralnmentlimpingement or fish during water
diversion Please present the design specifications for any existing screening designs
for the present Intake structure. The velocity through the screen should not exceed
one foot per second (rps).

Response to )Iea 11

ER Section 3.1.2.1 provides a description of the intake sttmcture design, screen size and
flow rate through the scen. The velocity through the scrn is less than 0.5 fps.

1L Please provide us with maps (USGS quadrangle level of detail) showing the layout of
transaMissioan ins

Regnonse to item 12

Provided an the CD accompanying this letter is the USGS maps of our transmission lines.
ER Section 3.1.3 describes the Transmission Facilities and Figwe 3-1 and 3-2 provide a
map of the transmission corridors from FNP to the first substations.

13. Will there be any refhrbishments made of the facility and system? If so please
provide details of those plans.

ResDonse to item 13

There are no planned refurbishments of the facility or systems directly due to license
renewal for Farley Nuclear Plant.

Pale4 of
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SNC RESYONSE TO REQUESTS FOR ADDITIONAL INlFORMATION

Contents of accompanying CD

I Farley Nuckar Plant License Renewal Environmental Report
2. FNP NPDES permit
3. 1991 FNP Thernal Study
4. Selected Sections of NUREG 1437 Generic Environmental Impac Statement for License

Renewal of Nuclear Plants
5. 2000 2001. & 2002 FNP Annual Radiological Enviroenmental Operating Repons
6. 2001, & 2002 FNP Anntml Radiological Effluent Release Repons
7. USGS Gaze 02343301 Flow Data Report
8 2000.2001, & 2002 FNP Annual Water Use Reports
9. USGS Topopaphical Maps of FNP Tnmnsnission Limes
10. Fmal Environmental Statement related to operation of Joseph M. Farley Nuclear Plant

Units 1 And 2. Dcenber 1974

Paes5 orS
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Fronm C.ystd*JQUk*drny220 Vo-
Tx eCOzrat.gow.
DUN 1J2tl0442PM
Subjecic Fwd: FW: Fabey Nuclear Power Plant license Renewal

Jack.
Below Is FYI re: USFWS and Daphne stafltn to Jennifer gat AL bs the
leadollte.

P.DaW ed28 Ja2004121t.40 -0800
.Sub*jecI: FW: FarleyNucuar Power Plant Ikerws Renewal

afron: Jennifer S Gantson Vazrrsona3S@Iidgovo
-Te- C ali*,ycqufnty2@MMgoP Jessie Colyccotyl @Idgov
a.

a.anfr S.E. Ganbson, PtD
3-cog lldllfs Bbbga
:oEn!rwon mntal Protection Depaziet
A.hawrence UvermNatlNial Laboratory
a3PO BOX 80J, L-6Z7
alveanoMs CA 94551
a.
a.Phon: 92-42"40St Fax 92-424-3008
a.
- Forwarod Message
a.ftorn Lanrry-oldman@hws.gov
:oeais. Wed. 28 Jan 2004 08:0 10600
a.':ro gaon'13O LSoV
ar Stat.SlpkslSh.gov. Sandy.Tuckerd rgov, MenoyJBatasOwsgov
a.Subjec Farley Nucar Powr Plant L knse Renewal

a-.r. Gwanrisorn-viently theu may have been somne confusion regardIng which
:od the FWS Field Oflfces (Panama Cdty. Daphne. Athens. GA) wouid be leading
aourInolvement In the dreaw of the Ucmnse renewal for thN powerplarL I
A discU sed Oti wth othe and we have determined ghut th1 Daphne

aField Offlie wits be the ead office for th renewal. Our contact point
>wlbe BI Young. I would appreciate t n you would share this
aInformatli with others hIwoled In the relcensbg wodc. Should you have
>any questions, please contact me at 251-441-5870.
a.
2.auryGoldman
aFIeld Supervisor
a.Daphne. AL Field Office
a.- Forwarded by Lany Goldman/flIFSIDOI an 01R24004 07:54 AM -
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2. AM GoldmaYr4'FWSDOIOFWS
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D.PlIt License Rerxwal
a.,
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- iPage 21
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as hi the Florda panhandle. The Panama City Feld OfCco review of li*s
aprojectordd be Wed to he Snal Coemetery Tranmisin Lin.
a
a.Pease bellmee1t0ctct me lorE you hae ay queons anfr terther
actooidiation.

PPanama Cily Field Olkc
$5 780552 34

a.
p
p
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a. To. 61ani
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nl icense Renewal
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. .Jennulerg
*. Garrison To:
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a.Phn License Renewal
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0ear Ma. Camw.
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*4 Uxn Ceun4 Alabam to te SkhalCametstbstallon I located neaw
sSneada.JaclonCao y. Fbdld. Iha aeacpylyourvresponseletter
s.datd June tS,2K12, wcpmddvahmbll maiwi regardig spoe
npteialy found Intha corridor and smne of do tMA Mia may
>pen*alffe ? esespeclea lotd Dk totae i opporturily nw
steflow b on Dbie lr ad ask I e Fish end Wldl Serwve has
aote addional iormfton orconems regnith mss

s1nes and standard maintenance practices (mowIng and selcted herbidt
3sie) in thransmson crrdor. for bolh teestral end a aT TO
speles. N you Oke, I can cat you on th phone to dimis h Issues,
eiaMwugh eta ter form Ik preferred for documenation purposes Plase

stem me know which you peeer.
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smeettng at the Farley Nuclear Plant In Jan 2004 (Jan 7 1 beee. which
vim or someone from yaw oflice Is welcome to attnd 1 you would Do to
meet hI person to discuss ary conerns. 1 you would fc to set up a

smesting, plase et me know ASW So l can work I bite fl schedule.

sThank you verymuch.
3.
2-hicreiy.
2ennler Garrison

sennifer 8. Garrison, PhD
WECologl/WtIdtf ioogIst
>Evizwonmenti Protection Department
A~awree Uvermne National Laboratoy
>PO BOX 808. L.827
Aenrmore. CA 94551

sPhonw 925.422.405; FaIc 925424,3008

>end of Fcrawded Linsage
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INMU

United States Department of the Interior

_FISH AND WILDLIFE SERVICE
P. 0. Drawer 1190

Daphne. Alabama 36526

HLI. REM MlD

04-0397 February 6, 2004

Mr. Pao-Tsin Kuo, Program Director
License Renewal and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
United States Regulatory Commission
Washington, D.C. 20555-0001

Dear Mr. Kuo:

Thank you for your letter of November 26, 2004, requesting comments for the NEPA review of
re-licensing of the Joseph K Farley Nuclear Plant Units I and 2 (FNP), located in Houston
County, Alabama, on the west bank of the Chattahoochee River. We have reviewed the
information you enclosed and are providing the following comments in accordance with the Fish
and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. et seq.) and the Endangered
Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.).

Federnliv Listed Species

Historical data for the Chattahoochee River, Houston County, Alabama and Early County,
Georgia are poor. One threatened species, purple bankclimber (E11iproideus sloaliwans) and
three endangered species, shimyrayed pocketbook (Lampsilis subaxrguilata), Gulf moccasinshell
(Medionidus picilcflatus)s and oval pigtoe (Pleirobema pyriforme) are known from the
mainstem of the Chattahoochee above Houston and Early counties, and are considered to have
occurred throughout the mainstem, in appropriate habitats (Brim Box, and Williams, 2000). The
latter three species are known in Tributaries that feed into the mainstern in Early County,
Georgia, currently support populations of three endangered species: Shinerayed pocketbook
(Lamnpsilis sutbangulala), Gulf moccasinshell and oval pigtoe (Plettrobenapyruforre).
Sawhatchee Creek, Early County, Georgia supports reproducing populations of Gulf
moccasinshell (Medloniduspenicillarus) and oval pigtoe (Ptmusrobenta pyriforme) (Brim Box and
Williams, 2000). There is archeological record of E. sloalkinrs in the mainstem of the
Chattahootchee River. Houston County. Alabama (Williams and Fradkin 1999 in US FWS
2003).

No recent survey data are available for the mainstem Chattahoochee in this location. However, a
single specimen of Ee sloafieans was collected in upstream of the project area in Goat Rock Lake
by Stringfellow (pers. comm.. 2003 in US FWS 2003). located on the mainstem of the
Chattahootchee River, Lee County, Alabama. Since historical data within this reach of the

PHOUNE: 33w1 4-UISl sww.fwVSV FAX: 134 .l4.6622
SiltJC.NG ADDRESS: 12(IR-r3 Main Strect, Daphine, AL. 3652P(
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_

Chattahoochee River are poor and recent data are lacking, it is possible that the Chattahoochee
River may still support some of these listed species in Houston County, Alabama and Early
County, Georgia. and as such this reach may represent areas important to recovery of these
species (pers. conv. with Ms. Holly Blalock-Herod, malacologist, US FWS, Panama City FO
2004).

The Service recommends that a survey be conducted for the Federally mussel species listed
above. Further information on conducting the survey is provided under Iecommendations"
below.

Species and habitat descriptions for the listed mussel species are provided in the recovery plan
(USFWS 2003, btg: tlendantztmd-*s- Enter the species name in the search box for
information on each species.

We concur with the survey results for terrestrial species, but have remaining concerns listed
below under "Maintenance of Transmission Line Rights-of-Way."

Concerns

We have the following concerns regarding the project:

* Release of radionuclides in the Chattahoochee River and long-tern exposure of Federally
protected mussels and other aquatic organisms

* Effects of plant operation on health and reproduction of fish and other aquatic organisms
in the Chattahoochee River, especially effects on potential host fish of listed mussels

* Release of thermal heated water, chlorine, copper, and hydrazine into the Chattahoochee
River in concentrations harmful to Federally protected mussels and other aquatic
organisms

* Entrainment and subsequent mortality of aquatic organisms in intake cooling water due to
exposure to intense heat, chlorine, and hydrazine

* Maintenance practices for existing transmission lines rights-of-way

Long-term Exnositre or Anuatie Organism to Low Level Radiation

We are concerned about the effects of long-termn, low-level radiation on Federally protected
mussels, if present, as well as other aquatic organisms, communities, populations, and fishery
resources in the project area. Freshwater mussels in the discharge of nuclear power plant
effluent can accumulate radionuclides in soft tissues and shell at levels several orders higher than
surrounding waters (Lutz, et a*. 1980). Radionuclides do not concentrate consistently throughout
the food chain, but vary in concentration depending on the system, species, and other variables
(Lutz, et al. 1980). Radionuclide concentrations in biota vary depending on the organism's age,
size, sex, tissue, season of collection, and other variables-aind these have to be acknowledged
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when integrating radiological analyses (Eisler 1994). In general, lower trophic levels of aquatic
organisms have greater concentrations of radionuclides than higher trophic levels (Bowen et a)
1971).

Bivalves contain strontium in their shells at much higher rates than fish bone, making them good
monitors of low-level radionuclide contamination of the environment (Smith 1974). Also,
bivalves accumulate cesium and other metals in soft tissue. This is due to: (1) strontium
replacement of calcium in the shells, (2) longer half-life of radionuclides in mussels than in fish,
and (3) enhanced physical absorption by filter-feeding bivalves, and (4) consumption of
particulate and phytoplankton, both rich sources of radionuclides, by bivalves. Concentrations in
phytoplankton are 2,500 to 6,200 times that of surrounding water. whereas, the concentrations in
fish are only 25 to 50 times that of surrounding water (Smith 1974). Since radionucides are
deposited in mollusk growth rings, their shells provide a record of the radionuclide
contamination in their environment (Nelson 1962).

According to Mr. Tim Davis, Senior Engineer and Environmental Lead for Relicensing, FNP
used to sample mussels as biomonitors of radionuclides contamnation 1977-1931, but had
difficulty finding mussels, therefore discontinued sampling They searched all the way
downstream from FNP plant to Lake Seminole for mussels. According to Mr. Davis, no habitat
occurred within 10-15 miles of the plant. We are concerned if the lack of mussels is due to
unsuitable habitat created by the powerplant andtor effluent exposures.

Results of fish tissue sampling provided in FNP's 2000, 2001, and 2002 Annual Radiological
Environmental Operating Reports and 2001 and 2002 Annual Radiological Effluent Release
Reports indicated low levels of radiation present for fish fillets. This information is applicable
for evaluating human health concerns, but not for assessing aquatic organisms health.

Large populations of local filter feeders may drastically increase the rate of sedimentation of
added trace elements and radionuclides, thus increasing their accumulation in the sediments
(Hoffman, J.H., et al. 2003). Thus, large populations of Corbicula could cause increases in
radionuclide concentrations in the sediments. Corbicla population growth could be stimulated
by FNP's thermal discharge into the Chattahoochee River, resulting in this impact.

Reproduetion or Fish and Other Aquatic Organisms

The Cooling Water Intake Study (316b) Demonstration by FNP (APC 1983) states that
reproduction was observed fbr clupeids (herring and shad), but not other fish species. We are
concerned that the release of radionuclides, contaminants, and/or thermal discharges from FNP
plant may be having an adverse effect on resident fish populations and other groups of aquatic
organisms. Mussels are dependent on fish as the host organism for glochidial attachment.
Therefore, adverse effects to the host fish could indirectly cause adverse effects on listed
mussel reproduction and recruitment.
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NPDES Permit Limits

We believe the NPDES permit limits for temperature (11 F Daily Maximum and 100 e F
Monthly Average, April 1- Nov. 30, Daily Maximum - Monitor and Monthly Average 81.7 ° F.
Dec. l- March 31) may not be protective of listed mussels (if present) or of other aquatic fife. A
segment of Chattahoochee River below the Walter F. George Dam and upstream of the project
area is on Georgia's 303(d) List due to violation of State standards for dissolved oxygen (D.O.)
and fecal coliform bacteria The cited causes are Walter F. George Dam release and non-point
source runoff. The beneficial use classification of the Chattahoochee River is Fish and Wildlife.
A minimum dissolved oxygen (D.O) concentration of 5.0 mg/I has been established by ADEM
as minimum numeric standard for supporting aquatic life and healthy warmwater fish
populations. Limited or periodic (monthly) sampling by Georgia Department of Natural
Resources, Water Protection Branch (Periodic Water-Quality Records, Apalachicola River
Basin, 2000 Calendar Year) in Chattahoochee River at a station located 2.3 miles south of
Columbia (river mile mark 46.5), yielded D.O. concentrations as low as 4.0 mg/L. AD.O. of 5.7
mgfl was recorded downstream at Alaga, Alabama. Water temperatures during that period
ranged from28.6 -30.3 0C. We are concerned that a discharge limit of 100-111 F((within
ZID) may result in temperature outside the ZID exceeding State water quality standard for
temperature (90 OF, not to exceed ambient by 5 'IF) and D.O. concentrations lethal to freshwater
mussels and other aquatic life within and outside the ZD. A significant anount of habitat
including the ZID (878 feet) may be adversely aected. FNP does not have ample water
temperature monitoring data to fully evaluate temperature and DO impacts on listed mussels (if
present), fish, and other aquatic life in the Chattahoochee River.

Elevated water temperatures at various distances from a studied nuclear generating facility had
and adverse effect on the growth, survival and recruitment of mussels (Lutz et.el. 1980).
In a study on effects of drought on freshwater mussels in the lower Flint River, habitat conditions
and mussel survival were monitored weekly during the period of the drought. D.O.
concentrations were highly correlated to mussel mortality. Unionid mortality increased when
dissolved oxygen concentrations fell below 5 mg/L, with high mortality of L i7bengidalafa, M.
pencilatits, and P. puriforme experienced high mortality when D.O. fell below 5.0 mg/L (Jones
et. el. 2000).

FNP uses chlorine as a biocide for Corbicula control. Chlorine is extremely toxic to a wide
variety of freshwater organisms (Hunn and Schnick 1990). Safe concentrations (i.e., those that
do not produce lethality or sublethal effects) are likely much lower, especially considering the
relatively sessile nature and long life span of mussels relative to these short- term test exposures.
Under longer-termn exposures (>96 hours), lethality to fish and aquatic invertebrates has been
documented at chlorine concentrations between 3.4 and 26 ug A. (EPA 1985). Because of
chlorine's extreme toxicity, the USEPA established a Federal ambient water quality criterion
maximum concentration of 0.019 mg/L and a continuous concentration (CCC) of.01 I mg/L for
chlorine, respectively, to protect aquatic life (EPA 2002). Studies have shown that mussels are
very similar in sensitivity to other sensitive aquatic organisms and that 0.019 mg/ L is likely
protective (Ingersoll 2003). FNP should meet this criterion by inclusion of dechlorination unit or
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use alternatives such as UV or ozonation. Alternatively, high flow rate velocity flushes,
ultrasound, or robotic mechanical cleaning could occur on influent and effluent pipes.

The toxicity of chlorine to aquatic life is a function of total residual chlorine (TRC), which
includes both free chlorine and chloramines (Flora et al. 1984). Monitoring of free chlorine does
not serve as an adequate indicator of the potential toxicity of facility effluents nor does it provide
adequate data to avoid toxic effects to listed mussels. We therefore recommend measurement of
TRC rather than free chlorine.

FNP uses hydrazine to scavenge oxygen during blowdowns of its cooling towers. Discharges of
this potential toxicant into the Chattahootchee River may cause more than detrimental effects to
Federally listed mussels, if present, as well as many other aquatic organisms. The rate of
degradation of hydrazine in water is highly dependent on factors such as pH, temperature,
oxygen content, alkalinity, hardness, and the presence of organic material and metal ions. The
toxicity of hydrazine increased for guppies in soft water (at pH < 7.0) compared with the toxicity
in hard water at a pH w 8.0 (Slonim 1977), indicating increased persistence of hydrazine in soft,
non-alkaline water. Increased water temperature also enhance the toxicity of the compound for
bluegills (Hunt et al., 198 1) (http: //www. inchem. org/documents /ehc/ehc/
*hc6S .htmasectionNumber. 5.1 ). According to modeling data collected by FNP at the point of
discharge, the Chattahoochee River has low alkalinity. Instream water temperatures are elevated
above ambient due to FNP's thermal discharge. These conditions elevate concerns for the
toxicity of hydrazine in the discharge, and potential adverse effects on aquatic biota.

There is no maximum concentration limit for hydrazine in FNP's NPDES permit, but merely a
"de facto" limit of 70 ppb. Standard acute toxicity test were performed for hydrazine on
freshwater fish, lower trophic level organisms, and amphibians. The guppy (Lehisles red-
culatus).fathead minnow (Pimephales promelas) (eggs), bluegill sunfish (Lepomis macrochints);
bacteria, Pseudomotwspuicar, protozoa (Uronemaparaduc.-i) and (Chilomnenasparanmechim);
the water flea (Daphniapidex); and the amphibia, South African clawed toad (Xenopuis Iaevis)
larvae). All experience mortality below 70 ppb.

Entrainment

We are also concerned about uptake of aquatic organisms into the boiler reactor water by
Entrainment, including larvae and early life stages of Federally protected Mussels (if present), as
well as other mussels, fish, phytoplanklton, and zooplankton. FNP withdraws 171 cfs of
Chattahoochee River water for cooling of its reactors. The volume of water withdrawn
represents 8 % of the 7Q10. Historic stream flow data (1975-2002) taken at the USGS Gauge
Station in the Chattahoochee River near Columbia, Alabama, show short term (1-2 days)
minimum flow occurrences on a regular frequency due to managed releases from Walter F.
George Reservoir. The flow during those periods typically range from 650-1500, well below the
7Q 10. During those periods of minimum flow FNP's withdrawal may be as much as 25% of the
instream flow. Pressurized boiler reactor water is subjected to intense pressure, heat, and biocide
treatment. Any aquatic organisms taken up by entrainment into the intake pipe and subjected to
such environment would be killed.
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Maintenanee or Transmission Lines Rieht-of-Wev

We are concerned about FNP's practice of controlling vegetation at stream crossings, using
mowing and herbicide applications to reduce the cover to herbaceous species. This modification
to the natural vegetative cover may lead to erosion and sedimentation of streams. We are
particularly conerned about this practice at stream crossings where Federally listed mussels may
occur and specifically Sawhatchee Creek, mentioned above, where three Federally listed mussel
species are known to occur.

Recommendations:

I.Perform a fuill characterization of different radionuclides and contaminants in the effluent
waste stream on a minimum of 10 different full-strength (I00 0o effluent) samples.

2. Conduct an initial mussel habitat survey extending from two miles upstream of the FNP site
downstream to Lake Seminole. A malaecologist with a current collecting permit, familiar with
the listed mussels and their habitats should conduct the survey. The habitat should be mapped
and a detailed description provided, including substrate type, embeddedness, and velocity. A
detailed mussel survey should follow in suitable habitat, with adherence to non-wadable stream
protocols. Substrate characteristics and velocity should be recorded for each collection or
observation location. A mussel species distribution map should be produced from the survey
information. Dominant benthic fauna, including estimated densities should also be recorded.

3. Contingent on positive findings in Recommendation 1, sample surficial sediment (0-7 cm) in
the mixing zone and stream reach above and immediately below the mixing zone for the detected
radionuclide analytes. At each location, collect composite, triplicate samples consisting of at
least five subsamples. In selecting sampling stations, look for pools where there is likelihood of
fine sediment and organics in the deposits. Grain size and total organic carbon should be
determined on sampled sediment. Depending on levels of targeted analytes found during initial
limited sediment sampling, we may recommend more extensive sampling and isocuric mapping
of radionuclide analytes in sediments (Churchill at al. 1980). Also, if concentrations are
significantly elevated above background, we may recommend mapping targeted radionuclide
analytes distributions and compare to unionid mussel distributionson a map to determine possible
relationships.

4. Collect large adult native unionid mussels and analyze tissue and shell for the radionuclides
typically retained in these tissues. Areas and stations to collect unionids should be based on
mussels distribution as determined from the survey. Mussels within, or downstream and closest
to the mixing zone should be included in the analysis and compared with mussels at various
distances upstream downstream. At least three mussels should be collected at each site. (Note: a
nonlisted mussels should be collected and not listed species.

S. Sample the following large adult whole fish (skin on): largemouth bass (Micropients
salmoldes), flathead catfish (Pylodcidis oiltwin), and spotted sucker (UMiyrrema melanops) as
bio-indicators of radionuclides. Sample six sites - (I) in the mixing zone or ZID. (2)
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immediately upstream of Walter F. George Reservoir, (3) two miles upstream of discharge, (4)
two miles downstream of the discharge, (5) riverine habitat immediately upstream of Lake
Seminole, and (6) Lake Seminole forebay. Collect five fish of each species at each sampling
site.

6. If levels of radionuclides in sediments are determined to be elevated in areas where Corbicula
populations are high, also design and conduct a study to determine if FNP thermal discharge is
causing an increase in the Corbicida population and whether those populations are affecting
radionuclide concentrations in sediments, fish, and/or turtles consuming the Corbicula.

7. Design and conduct a study of native resident fish in the ZID, downstream of the ZID, and at
least one mile upstream of the project site to determine whether fish abundance, diversity, and
fecundity are affected by radionuclides, other contarinants, (e.g., hydrazine, copper, chlorine),
thermal shock, or other plant operations.

S. Quantify the diversity and abundance of organisms entrained by water withdrawal at all
intake pipes and evaluate screening mesh size, low velocity intake, and other techniques to
minimize entrainment. Quantification should occur at least monthly for the year of the study and
for the year following screen changes.

9. Monitor temperature, D.O., TC, copper, and hydrazine at the downstream end ofthe ZIp on
a monthly basis to determine if modeling has accurately predicted concentrations. The Walter F.
George Reservoir manages its releases such that there are frequently two consecutive days in
which flow is well below the 7Q1 0. That period should be targeted for monitoring. Conduct a
formal risk assessment (RA) using EPA methods to assess whether concentrations are protective
of sensitive fish and invertebrates, particularly Federally listed mussels, if present. Include low -
flow, high-temperature conditions in the RA.

10. If hydrazine is detemined to pose a risk to aquatic species (particularly mussels), eliminate
discharge of hydrazine by designing a system for separating and containing hydrazine from all
discharges to the Chattahoochee River.

I1. Reduce or eliminate discharge of chlorine to the Chattahoochee River through use of a
dechlorination unit for removal of chlorine before discharge. If there is a discharge of chlorine,
then at least monitor TRC daily. To provide adequate protection of aquatic life, the permit
should establish the EPA criterion chronic concentration of 0.011 mg of total residual chlorine
per L as a permit limitation for continuous discharges and monitor it daily. If chlorine treatments
are intermittent, the criterion for protection of aquatic life from acute toxicity can be substituted.

12. Compare alpha and beta radiation levels found in sediment within and downstream of the
ZID to evaluate whether concentrations are protective of aquatic life, especially mussels.
Compare concentrations found in fish (whole) and mussels (shell) to background conditions and
concentrations considered protective of those organisms. If sediments, mussels, and fish levels
are determined not to be protective, determine corrective measures needed.
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13. Use mowing or prescribed burns as an alternative to herbicide use fbr controlling vegetation
along transmission right-of-way, particularly near stream crossings and in gopher tortoise
habitat. Where gopher tortoise burrows are known to be present, mowing should be restricted to
during the winter period when gopher tortoises are hibernating. If herbicides are used, use
Roundup Custom or Accord, together with a low toxicity surfactant such as LI 700 (Agri-Dex) or
equivalent herbicides and surfactants, in strict adherence to the label. Periodically survey to
determine if Federally listed pant species have become established in rights-of-way. If
established, please contact our office.

14. At all stream crossings, especially where Federally listed mussels are known to occur, plant
and maintain stream riparian areas with native shrub species. It Is our understanding that Ms.
Sandy Abbot. with the W. Georgia Field Office, USFWS, Ft. Benning, Georgia, will be working
with FNP to develop a list of recommended species for the Georgia area where stream crossings
are involved. FNP should also contact Panama City, Florida Field Office, as well as our office
(Daphne, Alabama) to develop a recommended species list in Florida and Alabama.

Depending on radionuclide results in sediments, we may recommend a histopathological study
and stress proteins response anaysis study using molecular biomarkers to assess effects of
radionuclides on fish physiology and reproduction. Please provide copies of all D.O. monitoring
data to this office.

We welcome the opportunity to assist in the design of monitoring plans. Upon receipt of
recommended survey and study reports, we will provide our final comments and consultation
under section 7 ofthe Endangered Species Act. Initiation offormal consultation with the
Nuclear Regulatory Commission may be necessary after our review of the requested information.

If you have any questions or need additional information, please contact M. Bill Young at (251)
441-5842. In correspondence, please refer to the reference number above.

Sincerely,

Larry E. Goldman
K Field Supervisor

cc: EPA
ADEM

Enclosure
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 2055-Ckl

July 2, 2004

Mr. Larry Goldman
Field Supervisor
U.S. Fish and Wildlife Service
P.O. Drawer 1190
Daphne, Alabama 35628

SUBJECT: BIOLOGICAL ASSESSMENT FOR UCENSE RENEWAL OF THE JOSEPH M.
FARLEY NUCLEAR PLANT, UNITS 1 AND 2, AND A REQUEST FOR
INFORMAL CONSULTATION

Dear Mr. Goldman:

The U.S. Nuclear Regulatory Commission (NRC) has prepared the enclosed biological
assessment (BA) to evaluate whether the proposed renewal of the Joseph M. Farley Nuclear
Power Plant, Units 1 and 2 (Farley) operating licenses for a period of an additional 20 years
would have adverse effects on listed species. The proposed action (license renewal) is not a
major construction activity. Farley Is located on the west bank of the Chattahoochee River at
approximately River Km 70 (RK, or River Mile 43.5) between the George W. Andrews (4.8 km
[3 rmul upstream) and the Jim Woodruff Lock and Dam (70.8 km [44 ml] downstream).

By letter dated November 26, 2003, (Kuo 2003). the NRC requested a list of Federally
threatened or endangered species that may be in the vicinity of Farley and its associated
transmrission lines. In a letter dated February 6, 2004, (Goldman 2004) the U.S. Fish and
Wildlife Service (FWS) provided a list of Federally threatened or endangered species. The
FWS identified the following freshwater mussel species: one threatened species, the purple
bankclimber (Eiptoldeus sloatianus); and three endangered species, shinyrayed pocketbook
(Larnpsdis [lf~losa) subangulata). Gulf moccasinshell (Medlonidus penicillatus), and oval pigtoe
(Pleuroberma pyriforme). In Its February 6. 2004, letter, the FWS also concurred with Southern
Nuclear Company's (SNC) terrestrial species survey results, but expressed concerns regarding
maintenance of transmission line rights-of-way.

For documentation purposes, the NRC has addressed terrestrial species and the Gulf sturgeon
in the enclosed BA (Enclosure 1), as well as the 4 freshwater mussels identified by the FWS in
your February 6, 2004, letter. In addition, the NRC also included the fat threeridge mussel
(Amblema neislarli) and the Chipola slabshell mussel (Elliptio chipolaensis). Thus this BA
provides an evaluation of the potential impact of renewing the Farley Units 1 and 2 operating
licenses for an additional 20 years of operation on twenty-four listed species and one candidate
species identified In Table 1 of the BA.

The NRC has determined that the proposed action may affect but Is not likely to adversely
affect, the bald eagle (Haliasetus leucocephalus), red-cockaded woodpecker (Picoldes
borealis), American alligator (Alligator mississippiensis), flatwoods salamander (Ambystoma
cingulatum), pondberry (Lindera melissifolia), mock bishop-weed (Ptilimnium nodasum), fringed
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camplon (Sllene poapetala)- gentian pinkroot (Spgela genftanoldes), Florida torreya (Tonreya
tIM&ola), rellt trillium (TrIllu refquum), CrystalLake nailwort (Paronychia chertacea minima),
chaffseed (Schwaibea americans), CooIeg= meadowfrue (Thaeitrum cooley4. and Hirst's panic
grass (Panlcum hirstil).. Inadditlon, the staff had concluded that te proposed action will have
no effect on the wood stork (Myrerla amerIcana). Gulf sturgeon (Acenser oxynnchus .
desoto4, eastern Indigo snake (D maicon corals coup4u, gray bat (Myotis grisecens), and
Indiana bat (4odffs sodalls). Fiplly,. the staff has concluded that the proposed action will have
no effect on the fat threeridge, and may affect, but is not likely to adversely affect the purple
bankclirnber, shinyrayedlpocketbook, Gulf moccasinshell, oval pigtoe, and Chipola slabshell.
No designated critical habitat for these twenty-fotr Isted and'one candidate species Is located
near the proposed action.

Your letter of February 6, 2004, also Included a list of concerns and recommendations related
to te operation of Farley and Its 1rracts10-freshwater Mussels tnd their host fish with
particular focus on National Pollution Dlscharge Ellminaon System (NPDES) permni limits for
temperature. the use of blocides. and entraiment. Substantve regulation of water pollution Is
not within the statutory auftority oifthe NRC, See Tennessee ley Authot (Yellow Creek
Nu6iear Plant, Units 1 & 2), ALAS-515, 8 NRC 702. 712-13 (1978). Authority for NPDES
permitting les with Env.rornmental Protection Agency or the States under the Clean Water Act.
The Endangered Species Act provides for a consultation process with agencies there the NRC)
iwolved with a proposed action. The NR~s response o consultation Is limited to actions within
the NRC's authority. Enclosure 2 addresses your concerns related to disoharges controlled by
the NPDES permit, owever, as stated above, NRC authority does not exdend to substantive
regulation of water polluton, lye.. setting discharge Umits.

We are placing tis SA In uor prject fIes and are requesting your concurrence with our
determination. In reaching our conclusion, the NRC staff relied on Inforrnation provided by the
ilcensee, on research performed by NRC staff, and Information from FWS (I.e.; including
current listings of species provided by the FWS, Daphne, Alabama Field Office).

If you have any questions regarding this BA or the stars request, please contact Mr. Jack
Cushing, Environmental Project Manager,-at (301) 415.1424.

Slncerely,

P7Hao-Tsin Kuo, Program Director
'ULcense Renewal and Environmental Impacts Program

Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket Nos. 5048 and 50-364

Enclosures: As stated

cc w/enel.: See next page
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1. INTRODUCTiON-

The U.S. Nuclear Regulatory Commnssion (NRC) Is reviewing an application submitted by
Southern Nuclear Operating Company, Inc. (SNC, the applicant) for the renewal of the
operating licenses for Joseph M. FarleyNuclear Plant Unit l and 2 (Farley) for a period of an
additional 20 years.. The purpos of this bbologlcalassessment (BA) Is to provide hiforrnation to
the U.S. Fish and Wildlife Service (FMYS) conceming the potential Impacts of continued
operation of Farley Units I and 2 on threatened or endangered species and designated critical
habitat pursuant to Section 7(a)(2) of the Endangered Species Act (ESA). This consultation Is
between the NRC and FWS_ '

This BA examines the effects of the proposed ailion on twenty-iour Federally listed spacies ard
one candidate species (Table t that could occur within the Farley site, near'the site, or along
its associated transmissin lIneight-o-way. (ROWs). Thr staff has also addressec the
additional FWS concerns communicated to MO NRC In a letter dated February S. 2004.
(Goidrnan 2004) regarding four of the freshwater mussels In a separate evaluation.'

The Federally isted species considered In this 3A, although not observed to occur at the Farley
site, near the site orwithin habitats along its assodated transmission lines 3nclude to. birdc, the
wood stork (Mycfeda amerdana and red-ockaded woodpecker (PIcoldes boreaf; two
mammals, the gray bat (Myotis gseescens): and Indiana bat (MyotJ sodas); oneflsh, te Gulf
sturgeon (AcIpenseroxydbhus desto; one amphibian, the flatwoods salamander (Ambystoma
dngulalun,); and one reptile, the eastern Indigo snake (Drymawhon corlb cOpL.; nine plants,
pondbeny(Lndwera mIldssffoa), Crystal.Lake naliwort (PAnychladwtacwa mhhna), mock
bishop-weed (Ptink nodosuru). chaffseed (S&hwalbsa amerkana) fringed camplon (SHene
polpolala), gentian pinkicot (Spigefti gentianodles), Cooles rreadowrue (7ha~cfm cooleyt,
Florida torreya (Torrsya tax&BoAl), and relict trillium (Trhilun rsquuni); one candidate plant
Hlrst's panic grass (Panhom hirst); and six invertebrates, the-purple barikcllmber(Eliptclaus
sloatlanus), shinyrayed pocketbook (Lampsfllsjflfosa'subangudata), Gulf moccasinshell
(Medlonidn penilatus). oval pigtoe t(Plurobema pyrifni d), the fat threeridge (Amblema
nelsterih), and the Chipola slabshel (Eiptio chOldaewnsis). Two Federaly listed species
considered in this BA and known to exist In the vicnity of the Farley.site and Its transmission
line corridors are one bird, the bald eagle (HWallaelus Ieucocephalus), and one reptile, the
American alligator (Alkatorwmtsssslppiensis).:

The freshwater mussel species (i.e., ihe fat threeridge, Chipola slabshell, purple bankdiimber,
shinyrayed pocketbook, Gulf moccasinshell, and the oval pigtoe) are of particular interest to the
FWS. These freshwater Mussels are not observed to occur In the vicinity of the Farley site nor
within aquatc habitalts traversed by its transmission lines, however, the potential effects of the
proposed action.on the species ability to reestablish In this project area are of concern.
Therefore, this BA summarizes pertinent project Information and existing data and discusses
the potential consequences of the proposed action on the aforementioned six spacies of
Federally protected freshwater mussels.
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Table 1. Federally Listed Special-Status Species Potentially Occurring in Baker, Coffee,
Decatur, Early, Miller, MHchell, Seminole, Tift, and Worth Counties (Georgia), Barbour, Dale,
Geneva, Henry, Houston, Montgomery, and Pike Counties (Alabama), and Jackson County

(Florida)

Federal
Sclentmc Name Common Name Statust)

Birds
Hallaeotus teucocephalus bald eagle T
Mycterla americana wood stork E
Picoides borearts red-cockaded woodpecker E

Mammals
Myodts grisescens gray bat E
WOOfs soda lis Indiana bat E
Reptiles and Amphibians
Altigator mlssLssiplensls American alligator T (S/A)
Ambystome cdngulatum
(Phaeognathus cingultfun) flatwoods salamander T
Drymarchon corals couped eastern Indigo snake T

Plants
Lindera mellssifotla pondberry E
Paronychia chartacea minima Crystal Lake nailwort T
Ptilirmnlum nodosum mock bishop-weed E
Schwalbea americna chaffseed E
Silene pobypetafa fringed campion E
Spigella gentlanoides gentian pinkroot E
Thalictrum cooleyl Cooley's meadowrue E
Torreya taxffolla Florida torreya E
Trillium reliquum relict trillium E
Panicum hirstil (Dlcantheliurn
hirsilt) Hirsrs panic grass C
Fish
Acipenser oxyrinchus desotoi Gulf sturgeon T
Invertebrates
Amblema neisletfi tat threaridgs E
Ellipt.o chipolaensis Chipola slabshell T

I

I
I

I

I

III
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- - Federal
Sclentiflo Name Compion Name, SFoa!uO
Elliptoldew slcetlanus . purple bankclimber T
Lawp/Il1 (MVosa) subangulata shlryrayed pockctboook E
Mlds p1ats Gulf moccadinshell E
Pteumbena pydfonna oval plgtoo E
t endangered, T mg threatened, Cu candidate for Federal lsting, T (SIA) -

threatened due to similartly of appearance

11. PROJECT DESCRIPTION -.

The proposed action Is renewal of the operating licenses for Farley Units I and 2. Farley Is
located In Houston County In southeastern Alabama on the west bank of the Chattahoochee
River approximately kmn(5 ml) north o Gordonlama, 27 km (17 rl) east cf Dothan,
AlabamA 181 kmn (100 ml souteast of Montgory. A1abama, and 290 km (190 ml) south'
southeast of Atlanta, Georia (Figures 1 and 2). The current operaing llcense for Uni 1
expires on June 25, 2017. and for Unit 2 on March 31,2021. By lette7 dated Sptember 15,
2003, SNC submittedan appicattonto the NRC (SNC 2003a)torenewthese operating
licenses for an addional 20 years of operation'(.e., unti June25, 2037, for Unit 1 and
March31, 2041, for Uni 2). The renewed llensesX Issued, wal b effective from Its date of
issuance until 20 years after the expiratlo date of the current operating iednses.

In a letter dated November 26, 2003, the NRC requested a fist of Federaily listed endangered or
threatened spedes and information on protected, proposed, and candidate species-as wea as
any designated critical habitat-that may be in the vicinity of Fartey Units:1 and 2 and tts
associated transmission line ROWs (Kuo 2003). In response, on February S. 2004, after
receiving addditonal Information from SNC (as discussed below) and the NRC's request, the
FWS provided additional Information regarding Federally listed species that have been
observed or may occur In the vicinity of the Farley site and its associated transmission lines.
The FWS. In their letter of February 8, 2004 (Goldman 2004), a!so raised a number of concerns
related to plant operation on four species of freshwafer mussels. The NRC has addressed
these FWS concerns separately.

In a letter dated May 7, 2002, SNC also corresponded with the FWS, regarding potential
Impacts of license renewal on threatened or endangered species at Farley (Pierce 2002). The
FWS responded to SNC on July 9, 2002, with a request for additional Information related to the
proposed license renewal action (Goldman 2002). SNC responded to this FWS request and
provided the FWS with responses to their requests for additional Information on January 18,
2004 (Pierce 2004). Information provided to FiWS by the licensee Is also Incorporated in this
BIA

SNC (2003b) has no plans to conduct major refurbishment or construction activities at Farley
for continued operations during the license renewal period; the proposed project Is not a major

Draft NUREG-1437, Supplement 18 E-60 August 2004



Appendix E

. . - 4 -

7..

e

.-f

Figure 1

August 2004 E-61 Draft NUREG-1437, Supplement 18



Appendix E

-5-

Figure 2
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constructlon'activity. The proposed projebt is not located near designated critical habitat of any
of the threatened or endangered species Identified by FWS or discussed in this assessment

Ill. DESCRIPTION OF PROJECT AREA.

A. General Plant and Ecological Resources Informition

Farley is owned by Alabama Power Company (APC) and operated by SNC (SNC 2003b). It Is
located-oi the west bank of the lower Chattahoochee River at approximately liver km 70 (RKIC
or River Mile 43.5). The plant les between the George W. Andrews (4.8 km (3 mQ upstream)
and the Jim Woodruff Lock and Dam (70.8 km (44 ml downstream). (SNC 2003b); ts reach Is
approximately 75.6 kh (47 MI) long. At the location of the plai<rs discharge structure, the
Chattahoochee River Id approdrnately 114 m (375 ht) widej with an average depth of 37 m (12
At) and average velocity of 0.9 nis (3 ttls). Gownstream portionsod the dverhrange up to 132;6
m (435 1)t In width and 7.3 m (24 ft) In depth (AP,1991)Y. The Chattahoochee River flows In a
nortw est-tsoutheast directon and discharges into the Gulf oftMedco (SNC 2003b).

The Farley dte, geologcaly> Is located near the bouidary of the Dougherty Plain and Southern
Red Hills physlographic reglons of the east Gulf Cotal Plaln. There are two major
topographical subdivisions at fe she:- (1 ) gently rolling upland west of the Chattahoochee River
Valley and (2) the river terraces and foodplan o the Chattahochee River. This contributes to
-a diverse distribution of habitats, with diverse wildlife and plant species. Habitats at Farley
consist of river bluff forest, ravine forestl floodplaln fores4'pine-mixed hardwood forest, pine
orest, non-floodplaIn wetlands, and mowed grassy areas (Tetra Tech 2002).

The Farley site consists of 749 ha (1850 ac) on te west bank of the Chattahoochee River In
Houston County, Alabama. Approximately, 202 ha (50 ao) of the site are used for generation
and maintenance facilities, lydown areas, parking lots, and roads. The developed areas are
primarily located on a plateau approximately 0.8 ki.n(0.5 ml) west of the -iver, Wi the area
adjacent to the river mostly undeveloped. The remainder of the site consists of forested areas;
ponds, wetlands, and open fields (SNC 2003b). Although the topography of the Farley site is
generally flat to gently rolling, some slopes along streams approach 12 percent Much of the
flatland areas ;djacent to the Chattahoochee River periodically flood (FNP 2000).

Wildlife species that occur In the forested portions of the Farley ste are those typIcally found In
similar habitats In southern Alabama. Common mammals at the sdteincluds the opossum
(Dideiphis i*pnlana), arnad~llo (Daspus novmckctus). eastem cottontail (SylWagus
florkdanus), gray squIrrel (Sdurus carollnensis), racoon (Procyon Iotot), and white-tailed deer
(Odocoafeus vlinlanus). Wading birds (egrets and herons) occur In wetlandsand along the
edges of ponds and the Chattahoochee River. Numerous bird species (e.g., eastem bluebird
[Slalla slaJs], purple martin [Progne subtsI, common bobwhite [Collnus vrginlanus), blue Jay
[Cyanocfta crstataj, and various warblers), as well as several reptile and amphibian species,
including the Alabama State protected gopher tortoise (Gopherus po'phemus) occur at the site
(SNC 2003b).

The dam Immediately upstream of the Farley plant Is the George W. Andrews Lock and Dam
(River Mile 47), 5 km (3 ml) upstream of Farley, which forms Lake Andrews. Lake Andrews Is a
long (47 km f29 ml]), narrow Impoundment with a surface area of only 623 ha (1540 ac). The
lock and dam were bult to regulate downstream flow and Improve navigation, and are not used
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for hydroelectric powor generation. The flows, circulation patterns, and retention times in this
reservoir are more characteristic of a river than a reservolt. For water years 1976 to 1999,
annual mean flow at the George W. Andrews gaging station ranged between 9.7 million Umin
and 27.2 rmnlion ilrnin (5718 cfsand 15,000 cfs); and averaged 18.7 millIon Lmrnh (11,000 cfs)
(USISS 2000). lows In this portion of the Chattahoochea River are highest in winter and early
spring (January to April) and lowest in late surnmer and fall (August to October), a pattern
observed throughout the river system. Alabama Department of Environmental Management
uses a 7Q101 of 58 rmls (2050 cfs) and a Most Probable flow of 224 m0/s (8000 cfs) for NPDES
purposes.

The principal aquatic resources In the vicinity of the Farley site are associated with the
Chattahoochee River. Other Important aquatic habitats Include the 44 ha (108 80) servnce and
makeup water pond (I.., on th Farley site), and haibtts assoa itdimumpl rver and

-creek crossingwetands, swamps, marshes, arid pondthroughwhlch transridssn corridors-
traverse (Tetra Tech 2002). These crossings also include important habitats within Eknodil.
and Lake Seminole Wikdlife Management Areas In Georgia (SNC 2003b). The transmission
Unes associated wfth Farley traverse three States (Le., Alabama, Georgia, and Florida) and
maintenance activities occurring near aquatic resources are currently carried out by
subcontractors to APC, Georgia Power Company (GPC), and Gulf Power Company under
uniform guidance provided by SNCs vegetation management poilcy (SNC 2004).

Most of the floodplain forests are dominated by high-floodplaln or ridge floodplain species. On
the highest ridges and In high floodpiairns, willow oak 'Qtiercus phefics), Shumard oak (Ouercus
shmnarr. bittemut hickory (Caryp cordiformls), sweet gum (LqŽdambaraTacfta), swamp
chestnut oak (Oueruam mlkhauxd, and cherrybark oak (Oueruss pagoda) are present Along
the river In early successional areas, sycamore (Platanus occldentafis). sliver maple (Acer
saccharnum), and black willow (Salbf nigra) dorninate. In sloughs, backwaters, and poorly-
drained areas, bald cypress (Taxodium distichum), water tupelo (Nyssa aquatica), red maple
(Acern ubrmu), and laurel oak (Quesnus ularifolla) are commonly found (Tetra Tech 2002).

Several non-floodplain wetlands occur on the Farley site. Most of these are generally weedy
marsh areas with scattered red maple, sweet gum, black willow, and buttonbush (Cephalanthus
occidentarls) woody species. Plume grass (Erlanthus sp.). woolgrass bulrush (Scirpus
cyperhnus), needlerushes (Juncus spp.), and other wet site emergent, non-woody species are
also found In these wetlands. One wetland has a broad expanse of open water dominated by
water Ules (Nuphar iutsa and fnymphaea odorata), water shield (rasenla screber, and non-
woody marsh grasses such as woolgrass bulrush and common needlerush (Juncus ffustos
(Tetra Tech 2002).

The hardwood bottoms In the vidnity of the river Include spedes such as the water oak
(Ouarus nigra), cherrybark oak, white oak (Ouercus alba), and tulip poplar (Lidodendron
tulipfera). The hardwood areas and mixed pine-hardwood areas aiong the streams and in the
upland areas consists of various oaks, sweetgum, and poplar (FNP 2000).

7010 defned as tlowest stream flow lor sn consecul days that would ba expected to occur once b
tbn years
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A recent study that broadly surveys the aquatic oommunities of the lower Chattahoochee Rlver,
In the vicinity of the Farley site, Is not available hI the scientific literature (SNC 2003b). Rather,
the most cOmprehensive source of Information on these local aquatic communities Is the
Cooling Waterlntake Sruy3l6b Demonstratlon.forFuleyLinlts 1 and2, which contains
detailed Information on phytoplankton. zooplankton, and fish populations (APC 1983). More
recently, Inforrnation on the habitat preferences and life histhries of Chattahoochee River
fishes, as well as species distribution maps and Collections by county, may be found In Flshes
of Alabama (Mettee et El 1996).- Updated Information on the distribuon, abundance, and
conservation status r unionid mussels in the ower Chattahoochee River Is avallable from
studies In the 1990s (Brim Box 2000; FWS 2003g).- Relevant Information from these sources Is
surnmbrlzed I this B

The fish community of the Chattahdochee River In the vicinity of the Farley ste Is diverse,
comprised 0f-t omecf comfnon. oheastern stream species (nanyrof which-adapt-well io-
reservoir conditions), species typically found In swamps and backwaters of rivers, and a small
number of migratory and seml-migratory specdes (SNC 2003b). Approxlmately 92 known fish
species occur hI the Chattahoochee River system (Mettee et ai 1996) and approxImately two-
thirds of these species are found in the lower Chattahoochee, within which Farley Units 1 and 2
are located (SNC 2009b).

Stream fishes commonly observed and occaslonally collected In the bywer Chattahoochee River
near the Farley site Include longnose gar (Leplsosters Oosse6), redfin pickerel (EsoX
*americanus), river redhorse (Moxostorna cadnatum), greater jumprock (Maxostome lahdneM,
green sunfish (Lepomis cyanelfus), redbreast sunfish (Lepornls aurltus), channel catfish
(Ictalurus puncatus), and several common minnow species (e.g., longnose shiner ([NobWLs
longlrostris and weed shiner [Notropis texanus]), as well as bowfin (Arhia calvm), spotted
sucker (Mknytrnma melanops), chaln pickerel (Esox nlget), andfier (Centrarchus macropterus).
A number of other fish species found In the Chattahoochee River lin the vicinity of the Farley site
are adapted to a range of environmental conditions and are abundant in rivers, lakes,
reservoIrs, and swamps across the Southeast These Include the gizzard shad (Dorosomna
cepedlanum), common carp (Cypinus carpb), blacktail shiner (Cypnnella venusta), bluegill
(Lepomis rnachrochirus), and largemouth bass (Micropterus salmoides) (SNC 2003b).

Three Morone species (striped bass (M. saxatllsj, white bass M chdysops], and hybrid bass
[e.g., palmetto bass, M. choysops x saxatilis]) are found In the lower Chattahoochee River and
are sought by anglers In the spring of the year near George W. Andrews Lock and Dam. In
addition to these anadrornous (e.g., striped bass) and seml-anadromous (e.g., white bass and
hybrid bass) populations, small numbers of catadromous American eels (Angulfta rostrata) are
also found In the lower Chattahoochee River.

Benthic macroinvertebrate populations Inhabiting the Chattahoochee River In the vicinity of the
Farley site have not been systematically surveyed (SNC 2003b). Rapidly shifting bottom sands
have prevented the establishment of a diverse benthb orrmmunity In this ares (AEC 1974).
Detailed Information on the historic and current distribution of 22 unlonlds (freshwater mussels)
In the Apalachicola, Chattahoochee, and Flint Rivers, which together comprise the Apalachicola
Basin were surveyed In the 1990s (Brim Box 2000). Species diversity and abundance of
freshwater mussels has declined In the Chattahoochee River since the early part of the
twentieth century, with a dramatic decline over the past decades. This decline has been
attributed to erosion and sedimentation (from land clearing and intensive farming In the river
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basin); dredging, snag removal, and channel modifications (for navigation); the development of
impoundments for flood control and hydropower, runoff of agricultural chemicals and animal
wastes (chiefly poultry); mining actstles In tributary streams; and discharges from wastewater
treatment facilities. In addition, the prolific Asiatic darn (Corbicula flumirea) Invaded the
Chattahoochee Rlver system, competing with nativer mussels for habitat and resources. At
present, it appears that the once rich and abundant Chattahoochee River mussel fauna have
been reduced to remnant and Isolated populations in smnaH headwater streams and
monospecfic populations of common species (e.g., Utterbackla kbscbTs In Irnpundrments on
the river (Brim Box 2000; FWS 2003g).

B. Heat Dissipation asd Transmisslon Systems

Heat Dissipation System

Farley Units 1 and 2 have two Westlnghouse-deslgnec pressurized water reactors. The rated
thermal power level for each unit Is 2775 MWlt. The gross electrical output for each unit is
approximatbly 910 MWe. Unit 1 has a net electrical output of 847 bWs, and Unit 2 has a net
electrical output of 852 MWa.

A nuclear power plant 13 cooled by a series of closed cooling systems which are Isolated from
each other by metal tubes of a heat exchanger. This isolation prevents the ralonudides In te
reactor coolant system (RCS) from coming into direct contact with the outside environrnenL
These systems Include the RCSi the feedwater system, and th circulating water system The
reactor core is cooled by the RCS.. Heat La transferred from ths RCS to the feedwater system
on the secondary side of the plan through the metal tubes of the steam generator. The steam
generator converts the feedwater Into steam to turn the tubine-generatorlo make electricity.
The steam is exhausted from the turbine to the condenser and Is condensed back into water to
be recycled through the steam generators and converted back Into steamL

The condenser is a tube and shell heat exchanger, with the steam from the turbins on the
outside of the metal tubes and cooling water (circulating water system) Inside the tubes. The
cooling water for the Farley Nuclear Plant Is from a storage pond that Is supplied via an intake
structure with screens to reduce the effects of entrainment from the Chattahoochee River. The
Faday Nuclear Plant uses best available technotogy.cooling towers) to reduce the amount of
heat discharged to the river. As part of the plant's normal operating and maintenance actvites,
Farley 13 constructing new mechanical draft cooling towers'to raplace the current towers for
both units. Construction commenced in January 2003 and Is to be completed by May 2005.
The blowdown from the cooling towers and a portion of the service and circulating water are
retumed to the river (SNC 2003b). The Faricy plant withdraws water from the river at an
average rate of approximately 292,000 Umhn (77,000 gpm). This represents approxImately
a0 percent of the river's annual mean flow.

Transmission System

Six high-voltage (230 and 500-kilovolt [kV]) transmission lines originate at Farley Units 1 and 2
and connect to six sub-stations, comprising approximately 472 km (294 ml of transmission
Ines and covering 21 8 ha (5,402 ac) In the ROWs Transmission lines and ROWs associated
with Farley Units 1 and 2 traverse multiple counties In three states. These Include Barbour,
Dat, Geneva. Henry, Houston. Montgomery. and Pike Counties, In Alabama; Baker, Decatur,
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Early, Miller, Mitchell, Seminole, llft, and Worth Counties, in Georgia; and Jackson County,
Florida (SNC 2003b).

The transrmission corridors are located primarily w Ithin the east Gulf Coastal Plain
*physlographic province. The region Is characterized by sandy soile and flat to gently rolling
terrain. The slope,. aspect, and underlying substrate of the soils play a significant role In
determining the assemblage of plants and animals that occur In a given area. Because of the
substantial length of-the transmission corridors and the different directions they take from
Farley Units I and 2j they transect a wide array of geophysical condlgons that occur In the east
Gulf Coastal Plain. Swamps, marshes, and river and creek crossings along transmission
corridors provide habitats that appeai suitable for multiple Federally isted spedes, as
dscussed above. Nterous marshes and beaver pords occur along the transmission
corridors. These areas provide excellent foraging habitat for many wildlife species. Many

* anirmal spedessare highly mobl-e and utilize more than one habitat type. The transmission . .

corridors provide an open canopy and otter an abundance of herbacecus ground cover. Thus,
they can be natural avenues for, movemrent and foraging by some animals, especially those that
prefer open habitats (Tetra Tech 2002). One transmission line crosses a stream (i.e., MiiD
Creek) with a known occurrence of one of the Federally listed mussel species (Chipola
slabshell) covered In this BA (SNO 2003b; Brim Box 2000: FWS 2003g).

Transmission line ROW maintenance activities In the vicinity of aquatic crossings employ best
management practices to mnimize shoreline disturbance,.eroslve activities, and herbicide use
(SNC 2003b; SNC 2004). Mowing cycles for vegetation management of ROWs vary between
-transmission Ines, with cycles ranging between 3 and 6 years. Herbicide appllcatlorroccurs.on
a 2-year cycle hi Alabama (APC 2004). In Georgia, herbicides are used on an 'as needed'
basis between thelr.5-year mowing cycles (GPC 2004a). In Florida, vegetation management
recentiy shifted from mowing to herbicide application, which provides a lengthened
maintenance cycle (I.e., 4- to 8-year maintenance cycle) (Gull 2004). When used for vegetation
management along any of the transmission One ROWs assocated with Farey Units 1 and 2,
herbicides are applied during the growing season (Le., generally May to October) and typically
by using backpack sprayers, although some sensitive areas Involve manual removal of
vegetation. When necessary. aerial appllcatIbn (i.e., helicopter sprayng) Is also used (SNC
2004; APC 2004). Herbicide application Is perforrmed according to label specifications by
certified applicators. The Raccoon Creek transmission corridor that crosses Into Elmodel
Wildlife Mianagement Area (Le.. structures 163-166) Is managed by the Georgia Departrent of
Natural Resources (GPC 2004b). The South Bainbr dge transmission corridor passes through
Lake Seminole Wildlife Management Area (I.e., Structures 179-181) and Is maintained by GPC
contractors (GPC 2004a; GPC 2004b).

IV. DESCRIPTION OF LISTED TERRESTRIAL SPECIES POTENTIALLY OCCURRING IN
PROJECT AREA

This section describes the Federally protected terrestrial species that may occur at the Faiey
site, near Farley Units I and 2, or within habitats of associated transmission Ine ROWs.
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A Birds

1. HafiaeezW Ieucocephahls, bald eagle

The bald eagle was originally listed is endangered by the FWS In 1978, however populationincreases prompted downllsting to threatened status In 1995. Recovery goals for the specieshave generally been met or exceeded wIthin the species' range. In addition, population trendsindicate that the bald eagle has recovered arld Is no longer In danger of extinctlon, nor Is it likelyto become In danger of extinctioui iithin the foreseeable future throughout all or a significantportion of its range. As a consequence, the bald eagle was proposed for delslting In 1999 (B4FR 36453 [FWS 1999a]).

Bald eagles usually occur near large bodies of water, especially rivers, lakes and reservoirs thatprovidea rellablefoodsource-indisolation from humangdisturbance. Largtrees andsnags- - * -along shorelines ar used as perches and nest sites. Bald eagles primarily feed on fish andwaterfowl. These habitats and site coponents are available In the vicinity of the Fariley siteand within the ROWs of associated transmission Ines. Bald eagles are thought to occur In all-counties of Alabama, Florida, and Georgia traversed by these transmission lines (ADCNR2003; FNAI 2002; Krakow 2002). During terrestrial sauveys conducted for SNC, a single baldeagle was observed on the Chattahoochee River's eastem shoreline acoa~cent to Farley In EarlyCounty. Georgia (atra Tech 2002).

It Is possible that bald eagles could be present at Farley and within transmission IUne ROWs, atleast occasionally, especially In areas with river crossings or lakes. Continuedoperation ofFarley Units I and 2 could potentially affect bald eagles if plant operations resulted In changesto the Chattahoochee River that affected food avallAbilty (e.g., fish and waterfowl. However.Farley Units I and 2 uses a closed cycle cooling system, and discharges are regulated throughthe NPDES permit program protecting water quantity and quality, thereby minimizing effects tofish In the area. Any disturbance of nesting eagles while conducting vegetation management atFarley and within transmission One ROWs could affect this species; however, no known nestingsites exist at Farley or within the ROWs of the associated transmission lines (SNC 2003b).
A bald eagle could colilde with the 524 km (326 ml) of transmission lines associated with Farley.The NRC assessed the impacts of transmission Ines on avian populations In its Generic .-Environmental Impact Statement (GEIS) for the effects of nuclear power plant license renewal(NRC 1996). In the GEIS, the NRC conduded that mortality resulting from bird collislons withtransrnission lines associated with license renewal and an additional 20 years of operationwould be of small significance. This conclusion was based on (1) the fact that existing literaturedoes not Indicate that collision mortality Is high enough to result In population-level effects and(2) the lack of known Instances where nuclear power plant lines affect large numbers ofIndividuals In local areas. There have been no reports of collisions or electrocutions of baldeagles or other protected birds along the six transmission lines associated with Farley (SNC2003b) and no other demonstrated impact to this species during the operation of Farley Units 1and 2. Therefore, the staff has concluded that the continued operation of Farley Units 1 and 2may affect, but Is not likely to adversely affect, the bald eagle.
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2. Myctera arnerkcana, wood stork

The wood stork was listed as endangered throughout Its entire range by the FWS In 1984 due
to this specles' decine of over 75% from its 1930 levels (49 FR 7332 [FWS 1984a]). Wood
stork habitats Include cypress or gurn ponds..rhwswMp-sbnmarshes, and bays. Storks usually
forage in shaflow.water (1.., 15 to 51 cm 16 to 20 In.)) and are a highly gregarious species.
Wood storks may forage, at least occasionafly, hI suitable wetlands within or near the
transmission line ROWs assobiated with Farley UnIts 1 and 2 (Tetra Tech 2002).; However,
SNC has not observed this species at Farley or along associated transmission lnes (SNC
2003b) and no stork rookeries were.noted during terrestrial surveys conducted for SNC, either
at the site nor within the ROWs (Tetra Tech 2002). This species I thght to occur in Barbour
and Montgomery Counties, Alabama; Baker, Decatur, Early, Miller, Mitchell. Seminole, Tift, and
Worth Counties, Georgia; and Jackson County, Florida. Florida Natural Areas Inventory

_ . records lndicate a possibleswood-stork rqokery-approxlnately 4.6 km (i ml) southwest of-the :
transmission line In Jackson County, Florida, near Ocheesee Pond (Carmody 2002). However,
vegetation management within transmission One ROWs will not affect these species as the
workers do not enter the wetlands, or use machinery Ii these habitats. Therefore, the staff has
concluded that continued.operation of Farley Units I and 2 will have no effect on the wood
stork.

3. Pkoldes borealis, red-cockaded woodpecker

The red-cockaded woodpecker was Federafly listed as endangered In 1970 (.e.. 35 FR 16047).
This species lives In groups and excavates cavitles in live pines within open, matpre pine stands
with sparse midstory vegetation Cavities are rarely found In trees as young as S0 to 40 years
old; rather, most cavity trees are at least 80 years old. Ideal foraging habitat consists of pine
stands with trees greater than 23 cm (9 In.) diameter at breast height (dbh). Hqwever, pine
stands of 10 to 23 cm (4 to 9 In.) dbh may also be used, as well as pine trees found scattered
throughout hardwood stands (Tetra Tech 2002). This preferred habitat does not exist at Farley,
although some portions of the Raccoon Creek transmission line traverse what appears to be
sultable red-cockaded woodpecker habitat The red-cockaded woodpecker has not been
observed at Farley or along associated transmission line ROWs, with no cavity trees observed
within these areas as well (Tetra Tech 2002). This species is thought to occur where suitable
habitat exists in Barbour,.Dals, .Geneva. Henry..HoustoN,.Montgomery, and-Pike Countlesi -
Alabama (ADCNR 2003); Baker, DecatUr, Early, Miller, Mitchell. Seminole, Tift and Worth
Counties, Georgia (Krakow 2002); and Jackson County, Florida (Carmody 2002). Red-
cockaded woodpeckers may be negatively affected by cofllsions with the transrmission lines,
however, no record of this species striking the lnes has been documented (SNC 2003b). The
probability of this species occurring on the Farley site or along the transmission lines Is very
low, due to the absence of suItable habitat at Farley and the absence of cavity trees In the
limited suitable habitat along the associated transmission line ROWs. Therefore, the staff has
concluded that continued operation of Farley Units 1 and 2 may affect, but Is not likely to
adversely affect, the red-cockaded woodpecker.
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B. Mammals

1. Myotts grisascans gray bat

The gray bat was listed as endangered throughout Its entire range by the FWS in 1976 as result
of habitat destruction that threatens this species with extinction (41 FR 17736 [FWS 1976]).
This species ifhabits moist caves In limestone strata and forages primarly over water up to 40
km (25 miles) from their cave roost. No known caves occur In Alabama and Georgia. making it
unlikely that gray bats occur In thes states. However, It-is expected that gray bats could occur
in Jackson County Florlida (Carmody 2002). This county has one of the highest concentrations
of caves In Florfda (Gore 1987). Large colonies of gray bats occur In the Florida Cavermis State
Park approxImately 18 km (10 mies) from theSinal Cemeterytransmissin line (one of the
transmission lnes associated with Farley Units 1 and 2). although no records of this species
occurringwlhhin habitats-od-theSinal Cametary ROW taveibeen noted (Carnodt2002). -Large
water bodies along this ROW are scarce and ft is unlikely that these bats forage along this
ROW (Tetra Tech 2002). It is possible, however, that the bats may cross the ROW white
traveling to and from their foraging areas. SNC has not noted any gray bats In the vicinity of
the Farley site or Its associated transmission IOnes (SNC 2003b). However, due to th9 difficulty
In detecting bats, It is possible they could be present in appropriate habitats. Vegetation
managernnt practices within transmission lne ROWs is unlikely to affect these bats (i.e., bats
are nocturnal species), even If present, and mortality due-td power line strikes Is likely to be low
or non-existent (i.e., bats echolocats and are agile filers). Therefore, the staff has concluded
that continued operation of Farley Units 1 and 2 will haviino effect on the gray bat.

2. Myotds sodas6s Indiana bat

-The Indiana bat was listed In 1987 as Federally endangered. Its decline is largely attributed to
cave destruction and disturbance (FWS 1991a). ht Is a very small bat, wit a wingspan of 23 to
28 cm (9 to 11 In.) and weighing approximately 9 g (0.3 oz). In winter, the Indiana bat use
limestone caves or abandoned mines for hibemation, although some hibernate under bridges,
In old buildings, or under loose bark and In hollows of trees. This species forages for Insects
along stream conidors, within the canopy of floodplain and upland forests, over clearings with
early successional vegetation (old fields), along the borders of croplands, along wooded
fencerows. and.ovmr farm-ponds and In pastures. Boosting and rearing o young usualhtccurs
In caves, although It may occur under the loose bark of trees (FWS 1991a). Indiana bats are
migratory, traveling as far as 483 km (300 ml) between winter and summer habitats (Humphrey
1992). In surnmer, the Indiana bat Is absent south of Tennessee (FWS 1991a). There are no
recorded occurrences of this spades in GeorgIa or in Alabama counties crossed by
transmission Une ROWs. However; documented occurrences of the Indiana bat exist for
Jackson County. Florida (FNAI 2002), although not within areas traversed by the transmission
lines associated with Farley Units 1 and 2. SNC has not noted any Indiana bats In the vicinity of
the Fariey site or its associated transmission lines (SNC 2003b). However, due to the difficulty
In detecting bats, It Is possible they could be present In appropriate habitats. No known
hibernation or nursery caves occur within the vicinity of Farley or its transmission lines. the
potential for occurrence of this species within this project area Is very low, although this species
may pass through or use this area during migration. Vegetation management practices within
the transmission line ROWs Is unlikely to affect these bats (I.e., bats are nocturnal species),
even if present, and mortality due to power line strikes Is likely to be low or non-existent (i.e.,
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bats echolocate and are agile piers). Therefore,.the staff has concluded that continued
operation of Farley Units 1 and 2 will have no effect on'the Indiana bat.

C. Reptiles and-Arnphibians

1. Alligator mLsss4ensis, American alligator

The American alligator was originally Federally listed In 1967 as endangered throughout its
entire range (23 FR 400 (FWS 1975j), downlisted In 1975 to.t1reatened in some areas of its
range (40 FR 44412 IPWS 19751), end subsequently dellsted to threatened throughout Its entire
range In 1987 (52 FR 21059 [FWS 1987b]). However,.the American allgator is consdred
threatened due to 61ainlarity of appearance tothe Amerlcan crocodile, which Is listed as
endangered. Excessive algator exploitation and habitat destruction resulted In iKs endangered
I-sting;bc0wever-aSeasuit of Federal and'State protectionlhlsupecles e~ perien~de -* -
considerable Increase in numbers resulting in its current status (FWS 1975; FWS 1987b).
Female alligators lay eggs in a nest constructed of leaves and other vegetation. These nests
are fairly easy to recognize as they can reach 2.1 rn (7 ft) in diameter and I m (3 ft) In height
(GMNH 2000a). Alligator habitat consists of swamps, marshes, ponds, lakes, and slow-moving
streams and rivers. Within these habitats, alligators occur In Alabama, Florida, and southern
Georgia; this Includes counties traversed by transmission lines associated with Farley Units 1
and 2. It is likely that alligators occur In suitable habitats within the ROWs of these Ones (Tetra
Tech 2002; GMNIIH 2000a). SNC has observed American ari1gators within the project area,
including noting their tracks at the entrance to an alligator den within the ROW at the Farley-
Sinai Cemetery transmission line In Jackson County, Florida duringlterrestrial wildlife surveys
conducted In 2002 (Tetra Tech 2002). Afligators have also been observed on the Farley sOae.
with one residing In the service water pond (Causey 1993). American alligators could
potentially be affected by mowing and herbicide use along wetland borders during the nesting
season (i.e., March through June). However, aeligator nests usually occur in swamrpy areas
where heavy equipment is not used; the nests are also easily detected and contractors avoid
nests for safety reasons. Therefore, the staff has concluded that the continued operation of
Farley Units 1 and 2 may affect, but is not likely to adversely affect, the American alligator.

2. Ambystorma cingulaturn (Phaeognathus cinguatuum), flatwoods salamander

The flatwoods salamander was listed by the FWS as threatened In 1999 (64 FR 15691 [FWS
1999b]). Habitat loss and degradation from agriculture, urbanization, and silvicultural practices
resulted In the loss of 80% of Its habitat and led to Its protected status (FWS 1999b). Habitat
loss and degradation remain a current threat to this species through activities such as dear
cutting, burning, and soil disturbance by heavy machinery (GMNH 2000b). This salamander
Inhabits pine-flatwoods-wiregrass communities that adjoin cypress heads or ponds without large
predatory fish (Tetra Tech 2002). SNC has not observed the fiatwoods salamander at Farley or
within ROWs of associated transmission lines (SNC 2003b: Tech Tech 2002); however, this
species is extremely cryptic and Is difilcult to observe without extensive pit trapping (Tetra Tech
2002). No pine flatwoods habitat exists within the Farlay she and the salamanders are not
expected to occur at the site. Flatwoods salamanders are known to occur In Houston County,
Alabama (Lewis 2002); Baker, Early, Miller, Tift and Worth counties. Georgia (Krakow 2002);
and Jackson County, Florida (FNAI 2002). However, the flatwoods salamander Is unlikely to
occur along the transmission Ines because the ROWs lack suitable habitat for this species. A
moderate possibility exists that this species may ocur in areas adjacent to the ROWs (Tptra
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Tech 2002). VegetatIon management within the habitat of this salamander using heavy
machinery (Lae. m owing machines) could affect this species. However, this habitat Is absent at
the Farley site and within the ROWs of associated transmission lines. Therefore, the staff has
concluded that the continued operation of Farley Units 1 and 2 may affect, but Is not likely to
adversely affect, the flatwoods salamander.

3. Dryrnarchon corats coupeA eastern indigo snake

The eastern Indigo snake was listed by the FWS as threatened In 1978( 43 FR 4028 (FWS
I 9781). Threats to this species that made this action necessary Included habitat modification,
collection for the pet trade, and gassing while inhabiting gophr tortise burrows (FWS 1978).
Fastern Indigo snakes typically inhabit dry areas tht are bordered by water. Indigo snakes are
found in southem Aabama, Geortia. and Floridi and typicaDy spend thovunter hgopher.
tortoise burrows (JWS 1991 b). SNC-hs-not observred thsspecles at ayzrlhbta----
of the associated transmission lina ROWs (SNC 2003b).. However, snakes arm often difficult to
detect, and therefore their presence cannot be ruled out In these areas. Suitable habitatfor this
species does occur at Farley and within Its transrmission line FlOWs (reta Tech 2002). Eastern
indigo. snakes are known to occur In Barbour, Dale, Geneva, Henry, Houston, Montgomery, and
Pike Counies, Alabama (Lewis 2002); Baker, Decatur, Miller, Mitchel, Seiriole, Tlf and
Worth Counties, Georgia (Krakow 2002); and Jackson County. Florida (FNAI 2002) Because
Indigo snakes are active during the day (i.e., moble and able to escape harm), It Is unlikely that
vegetation management acbttes at Farley or within the trwsmilssion line RCOW. affect these
snakes, if present. Therefore, the staff has concluded hat conlinued operation of Farley Units
1 and 2 will have no effect on the easteml ndigo snake. - -

D. Plants .

1. Undera melssliola, pondberry

Pondberry was listed by FWS as endangered in 1988 (51 FR 27495 (FWS 19861). This
deciduous, small shrub was limited to 19 locations In the southeastern U.S, and became
endangered as a result of threats Including land clearing, timber harvesting, drainage activities,
and Invasive species encroachment (FWS 1986). It reaches helghts of 0.5 to 2 m (1.8 to 8.8 ft)
and often grows in thickets within shallow pools,-along margins of cypress pondsi-and In
seasonally wet low areas within bottomiand hardwoods (Patrick 1995). Potential pondberry
habitat occurs along the South Bainbridge and Raccoon Creek transmission lines associated
with Farley Units I and 2, although pondberry was not observed In these areas during terestria
surveys conducted for SNC (Tetra Tech 2002). This species Is considered extremely rare and
is primarily known from a few populations In Baker and Wheeler Counties In Georgia. It Is
considered extirpated from Alabama and Florida (FWS 1993). ThIs specles could be affected
by vegetation management activities conducted near watland habitats within associated
transmissIon Olne ROWs (e.g., mowing and herbicide use). However, because It Is a shrub that
would not respond well to ongoing mowing and herbicide application, and because of Its
extreme rarity (FWS 1993), this species is most likely absent from the transmisslon line ROWs.
However, if pondberry were discovered within these ROWs, Its location would be marked and
avoided during regular vegetation maintenance activities. Therefore, the staff has concluded
that the continued operation of Farley Units 1 and 2 may affect, but is not likely to adversely
affect, pondberry.
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2. Paronychla chartacea minkna, Crystal Lake nallwort

Crystal Lake nallwort was listed by FWS as threatened hI 1987 (FWS 1999c) throughout Its
entire range. The primary threat to this species, resulting in its protected status, is the loss of
rcrub habitat; more than two-thirds of this habitat was o.st by 1 980. It is a short-lved (Le.,

rinual) mat-forming herb that Is found along the margins of karst lakes in the Florida
panhandle. The Crystal Lake nallwort Is apparently favored by mild disturbance, prefers open
habitats, and thrives hI fire lanes and along sand roads. Flowering occurs In late summer and
fruits mature in September and Octobet (FWS I 999c). SNC has not observed this plant at
Farley (SNC 2003b) and It was not found during terrestrial surveys along associated
transmissions Ines conducted for SNC. The transmission line occurring hI Florida (i.e., Sinai
Cemetary) does not traverse areas near lake shores;lherefore, It is unlikely to be found along

.this transmission line (Tetra Tech 2002). It is aiso not expected to exist within the Farley site.
This species, f. present,would beneftifrorn ongoing-mowIng.reglmes within transmission.tIne - -
ROWs, because enough time passes between mowing events to allow for plants to mature and
set seed. In addition, If popuiatlons of this herb were discovered along the Sinai Cemetery
transmission line, locations Would be recorded and herbicide use would be avoided In areas
surrounding the population. Therefore, the staff has concluded that the continued operation of
Farley Units.1 and 2 may affect, but Is not likely to adversely affect, Crystal Lake nallwort

3 Ptilimnlum nodosum, mock bishop-weed

Mock bishop-weed was Itsted by the FWS as endangeredin 1988 (53 FR 37978 [FWS 1988aD.
At the time of Rts listing, .thts species was eliminated from over half of its known historical
populations site throughout Its range (FWS 1988a). The mock bishop-weed Is an'annual herb
that reaches 10 to 40 cm (4 to 161n.) in height. It Is found In wet savannas and within peaty
fringes of pineland pools and cypress ponds In Alabama and Georgia (Patrick 1995). I is also
found on granite outcrops In Georgla (FWS 1990b). Mock bishop-weed is not known to occur
in Alabama at Farley or in counties traversed by associated transmission lines, although It could

potentially occur along the South Balnbrldge transmission line in Decatur County, Georgia
(Krakow 2002). However, It was not observed along this line in terrestrial surveys conducted for
SNC (Tetra Tech 2002). Also, It has not been recorded within 5 km (3 ml) of the transmission
line within Georgia (Krakow 2002). Therefore It Is unlikely that this species Is present along the
transmission lines assoclated.with-Farley Units 1:and-2_ -The-primaryythreatto mock bishop-
weed Is lowering of the water-table (FWS 1 990b). 'SNC does not Impact water levels within
aquatic areas traversed by associated transmission lines. It is unlikely that vegetation
management activities within ROWs would have a large effect on this species, If it were
present Mowing of stream banks or wetlands and the application of herbicides might
negatively affect this species, If It were to occur within the ROWs.. If mock bishop-weed were
identified within transmission line ROWs associated with Farley, the location would be recorded
with mowing and herbicide use subsequently avoided at these locations. Therefore, the staff
has concluded that the continued operation of Farley Units I and 2 may affect, but Is not likely
to adversely affect, mock bishop-weed.

4. Schwalbea amenicana, chaffseed

Chaffseed was listed by the FWS as endangered In 1992 (57 FR 44703 (FWS 1992a]). At the
time of Its listing, 20 extant populations of this plant were known. Widespread habitat
destructlon as a result of development and fire suppression (thereby providing the opportunity
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for other vegetation to compete with this species) caused Its decline (FWS 1992a). Chaffseed
Is a perennial herb and it reaches a height of 50 to 70 cm (i 9 to 28 in.). It grows In fire-
maintained wet savannas and In grassy openings-and swales within longleaf pine woods
(Patrick 1995). ItWi thought to occur In Baker, Decatur, Early, Miller, TiIft, and Worth Counties in
Georgia (Krakow 2002) and may potentially occur In appropriate habitats along the Raccoon'
Creek and South Balnbridge transmission ines that traverse these areas. However, it was not
observed during terrestrial surveys conducted for SNC (Tetra Tech 2002).. This species Is
shade Intolerant and adapted to open conditions. In Souith Carolina It is often found In power
line ROWs that experience frequent mowing (FWS 1 995b). This species, If present, would
benefit from ongoing ROW vegetation management practices. Therefore, the staff has '
conduded that the continued operation of Farley Units I and 2 may affect but is -not likely to
adversely affect, chaffseed'

5. Sfmene papetala, fringed campior-. -:

Fringedcarmplon was listed by he FWS as endangered In 1991 (5 FR 1932 [FWS 1991 Q).
This plant is known to occur in two separate geographic areas; a four-county area Irv central
Georgia, west of Macon and at the confluence of the Flint and Apalachicola Rivers In a three-
county area (Lo.. occurs on both Georgia and Florida borders). Threats to this plant Include
logging. development, and the Invasie Japanese honeysuckle plant (FWS 1991c). The fringed
campion is a perennial. mat-forming herb that spreads by sending out long runners, which
terminate In rosettes (Patrick 1995). Each rosette produces one to several flowering shoots up
to 40 cm (18 in.) in height (FWS 1992b). it occupies mature hardwood and hardwood-pine
forests on river bluffs, stream terraces, moist slopes, and well shaded ridge crests (Patrick
1995). Fringed camplon Is thought to be present In Jackson' Couply, Florida and-Deratur
County, Georgia, and thus may be present In appropriate habitats within the ROWs for the
Sinai Cemetery and South Bainbridge transmission lines (La., Ones associated with Farley Units
1 and 2). It is shade-tolerarn and negatively affected by activities that disturb the litter layer
(Patrick 1995). Therefore, It Is unikelky to be found within ROW areas that are regularly mowed
or treated with herbicides and, If-not present, will not be affected by ongoing vegetation
management. However, the fringed camplon may potentially occur In areas adjacent to these
ROWS that have no vegetation management and will not be affected by transmission line
maintenance activities. Therefore, the staff has concluded that the continued operation of
Farley.Units 1. and 2 may affect, bultisnot likely to adversely affect, fringed camplon.

6. Spgella gantlanoldes. gentian pinkroot

Gentian pinkroot was listed by the FWS as endangered in 1990 (55 FR 49048 [FWS 1990aD.
Its historical range Included counties adjacent to ts known occurrences at the time of listing
which Included two populations in Jackson County, Florida. This plant declined due to threats
from recreational activities and habitat alteration from forestry practices (FWS 1 990a). The
gentian pinkroot is an extremely rare perennial herb with a single stem reaching 10 to 30 cm (4
to 12 in.) In height It occupies mixed-pine-hardwood forests and longleaf-wiregrass woods
(FWS 1992c). Gentian pinkroot is present In Jackson County, Florida (Carmody 2002) and
may occur In appropriate habitats within the ROW of the Sinai Cemetery transmission line
associated with Farley Units 1 and 2. However, no observations of this species were noted
during terrestrial surveys conducted for SNC (Tetra Tech 2002). LUttle is known about is
habitat requirements (FWS 1992c). It Is known to normally occur In woodlands and forests;
these habitats are unlikely within the transmission line ROWs where vegetation management
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occurs (e.g., regular cycles oftmowing). Therefqre, the staff has concluded that the continued
operation of Farley Units I and 2 may affect, but Is not likely to adversely affect, gentian
pinkroot.

7. Thafuum cooley0 , Cooley's meadowrue

Cooley's meadowrue was listed by the FWS as endangered In 1989 (54 FR 5935 (FWS 1 989).
its decline Is due totthreats including fire suppression, mining, drainage aclitleswassociated
with siviculture and agricultural. and development JFWS 1989). Cooley's meadowrue Is a tall
(1 m [3.3 1t)) perennial herb that occurs In fine sandy loam within open, periodically disturbed,
seasonaily wet pine-hardwood stands and within adjacent wet savannas (Patrick 1995; FWS
1994). it may now be mainly limited to rdadsides and power ine RlOWs InGeorgia (Patrick
1995). Cooley's meadowrue Is thouht to occur in Decatur, Tft and Worth counties In Georgia
(Krakow 20O2). lt i6 krwn to-occir witkin ROWs of power iines and itis possible that Cooleys:-
rneadowrue Is present In appropriate habitats within the ROWs of the Raccoon Creek and
South Bainbrldge transmission Ines associated with Farley Units I and 2. However it was not
observed along these lines during terrestrial surveys conducted for SNC (Tetra Tech 2002).
Ongoing vegetation management (ie.. moving) wthin these ROWs benefits this species, If
-present, in that It provides an open and periodically distrbed habitat that.suits this plant (FWS
1994). Therefore, the staff has concluded that the continuedoperation of Farley Units 1 and 2
may affect, but Is not iEkely to adversely affect, Cooley's meadowrue.

8. Torreya tafoia, Florida torreya

Florida torreya was listed by the FWS as endangered In 1984 (49 FR 2783 [FWS 1984bD. It
historically occurred within the Apalachicola River area In Georgia and Florda .Its decline
resulted from a fungal disease that kills trees prior to their reaching seed-bearing size (FWS
1984b). The blight that resulted in critically endangering this species may possibly be
associated with fire suppression (Esser 1993). Most mature trees were killed by this fungus
and other infections; this left root sprouts that generally grow to less than 3 m (9.8 ft) in height
before also succumbing to this fungus (FWS 1891d). The cormercial fungicide Maneb
successfully treats the fungu. (Esser 1993). The Florida torreya Is a relatively small, conical,
neede-bearing evergreen tree that reaches up to 18 m (59 ft) In height (Patrick 1995; FWS
1991.d). it oecurs in beech-nagnolia forests,*nmxed hardwoods on riddle slopes o steep
ravines with nearly permanent seepage (steepheads), and on lower ravine slopes and adjacent
floodplains (Patrick 1995). Florida torreya Is thought to occur In Decatur County, Georgia and
Jackson County, Florida. The transrrission fines In these areas may potentially have habitat
conducive for-this species (i.e., within the Sinai Cemetery and South Salnbridge transmission
ine ROWs). However, this species was not observed along these lines In the terrestrial survey
conducted for SNC (Tetra Tech 2002). it Is iunilkely that the Florida torreya will occur within the
ROWs In which vegetation management occurs (I.e., due to historical mowing or herbicide
application) and where most trees were removed when the ROW was originally created;
therefore, this 'vergreen is unlikely to be affected by ongoing ROW vegetation management. If
Individuals of this species are discovered, mowing and herbicide apprication would be avoided
In the Immediate area. Therefore, the staff has concluded that the continued operation of
Farley Units 1 and 2 may affect but is not likely to adversely affect, Florida torreya.
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9. Trillium refiquum, relict trillium

Relct trillium was listed by the FWS as endangered in 1988 (53 FR 10879 [FWS 1 988b]). At
the Urme it was listed, it was only known fromn ten tocatlohs, including two sites In Alabama and
five sKes In Georgla. Threats that led to this species' decline include timber harvesting,.
*lldlres, and development (FW$ 1988b). Relict trillium Is a small perennial herb with three
strongly mottied leaves onthe endof a 5 to 25-cm (2-to 1-in.) bog stem. itis mainly found in
undisturbec hardwood forests In Alabama, Georgia, and South Carolina (PatrIk 1995; FWS
1 990c). Relict trillium h thought to occur in Henry County. Alabama (Lewis 2002) and Decatur,
Early, and Tilt CountIes, Georgla (Krakow 202).. This species may occur within the ROWs of
transrnission lnes associated-with Fadey Units i and 2 that traverse these ar (I.e.,
Snowdoun, Raccoon Creek; snd-South Baiibridge). However; this species is negatively
affected by disturbance s(FS 1990c) and past .egetatlonmanagement within the ROWs make
It unhlkoly.to.occur1ln thes~e areke.s. siatb a*unlikely to be-significantly- aftecteediby oogoing .

vegetation management in the. ROWs, if not present; rnowling and herbicide use are unlikely to
be used In habitats the relfttrillium Inhabfts, if present Thereforef the staff has concluded that
the continued operation of farley Units 1 and 2 may affect, but Is not. Ulkely to adversely affect,
relic trUiliumn.

10. Panicum hhstll (Dlczayhellum hirs, Hirst's panic grass

i-rst's panro grass, a candidate for listing, is a purplish-green grass.reaching heIghts of 0.6to
12 m (2 to 4ft). t is found in small, seasonaUy wet ponds (Patrick 1995). Hirst's pani grass
has been recorded as occurring In Miller County, .Georgli (USDA.2002), although It may be
extirpated from Georgbi (FWS M002). It may be present In appropriate, habitats within the South
Bainbridge transmission line ROW. The main cause for declina of inrstfspank; grass is
drainage of wetiancs and encroachment by woody vegetation (FWS 2002). Fariey Units 1 and
2 do not alter water levels-within the ROWs of its associated transmission lines and woody
vegetation Is controlled byvegetation management within these ROWs. If present along this
transmission line, this species Is likely to beneflt from ongoing vegetation management
Therefore, the staff has concluded that the continued operation of Farley Units 1 and 2 may
affect, but is not likely to adversely affect, HIrsrs panic grass.

V. OESCRIPTION OF LISTED AQUATIC SPECIES POTENTIALLY OCCURRING IN._.._
PROJECT AREA

This section describes the Federally protected acquatic species that may occur at the Farley
site, near Farley Units I and 2, or within habitats of associated transmission line ROWs.

A. Fish

1. Acipenser oxyrinchus cesotol, Gulf sturgeon

The Guf sturgeon was listed as a Federally threatened species on Septemker 30. 1991 a56 FR
498533 FWS 1991 a). Historically, this fish occurred In most major rivers from the Mississippi
River to the Suwannee River; currently, Its population levels In these rivers are unknowv (with
the exception of the Suwannee and the Apalachicola Rivers) but are considered reduced from
historic levels. This Is an anadromous fish, migrating from marine habitats (i.e., the marine
waters of the central ind eastern Gulf of Mexico to Florida Bay) Into large coastal rivers. Both
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imnature and mature fish migrate into freshwater rivers1 spending eight to nine months each
year In the rivers and three to tour of the coolest months in the estuaries and Gulf waters. Gulf
sturgeon less than two years old remain In riverine and estuary habitats all year. Barriers (e.g..
dams) to its spawning habitats, loss of habitat, poor water.quality, and overlishing are
considered threats that negatively Impacted this species (FWS 2003h).

Gulf sturgeon migrated 322 'km (200 ml) upstream Into the Apalachlcola-Chattahwochee-Flint
River system (ACF) before the dam construction in 1 957 (i.e., the Jim Woodruff Lock and
Dam), with numerous anecdotal reports of this fish in the Flint and Chattahoochee Rivers. No
evidence exists that the Gulf sturgeon passes through this lock system. A recovery plan for the
Gulf sturgeon was issued In September 1995 by the FWS (FWS 1I95b). Critical habitat was
designated for the Gulf sturgeon on March 19, 2003 ([68 FR 18370] FWS 20035 but'does not
Include any critical habitat units for the Chattahoochbe River or in the areas traversed by

-transmission'lines assocdate4ith--Farleyi.nits 1 xrnc2 fFWS'2003)., ft is not expected thatthe -=
Gulf sturgeon winl occur-in the lower Chattahoochee River, In the cnit of Farley nor
imimediately downstream of Farley, due to the lock and dam located downstream that Impedes
upstream migration Into the area. The Recovery Plan for the Gulf sturgeon does not note any
known recent occurrences in this area.(FWS. 19$b).

This dam structure continues to completely restrict any migration of the Gulf sturgeon
upstream. The FWS recovery plan for the Gulf sturgeon recommends a recovery action that
involves Identifying critical dam and lock sites that offer the greatest feasibility for successful
restoration d up-river spawning areas. Subsequent recommended actions include providling a
viable bypass route around these-structures fWSJ.te95a). if-te Jm Woodruff Lock and Dam
Is identified in the future and Is subsequently retrofitted with a bypass. the potential affects on
the Gulf sturgeon from the continued operations of Farley Units .1 and 2 would need to be re-
evaluated. The staff concludes that the continued operation of Farley Units 1 and 2 will have no
effect on-the Gulf sturgeon.

B. Invertebrates

All six Federally listed freshwater mussels described In this section were listed as Federally
endangered or threatened species on March 16, 1998. (63 FR 12664 [FWS 19981) throughout
their range. Because of the extent of their dedine and continulng-threats to habitat, securing
the viability of existing subpopulations of six listed freshwater mussel species and their habitat
are part of FWS s recovery plan (FWS 20036). Current plans are to reestablish viable
populations within their historical ranges that have suitable habitat and water quality (FWS
2003g).

The six freshwater mussels evaluated inthis BA, dramatically deciined and were extirpated
from most of their historical range by the impacts of human activities. These threats included
the construction of Impoundments, channelization, pollution, sedimentation, and other factors.
Current threats to the remaining populations Include habitat fragrmentation or destnrution by
erosive land practices, construction of new impoundments, water withdrawals, and Invasive
species. Such activities result In mussel habitats impacted by sedimentation, turbidity changes,
increased suspended solids, and pesticides. In particular, mussel species with low population
levels and restricted ranges (especially the fat threeridge, Gulf moccasinshel, oval plgtoe, and
purple bankdlimber) are particularly vulnerable to toxic chemical spills and other catastrophic
events, and further genetic isolation. However, the FWS recovery plan is addressing these
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remaining threats by applying knowledge of current freshwater mussel distributions and habitat
needs In conjunction with the reduction or prevention of threats (i.e.. through regulatory
mechanisms, habitat restoration prograrns, and partnerships with various stakehoiders) (FWS
2003g).

I-. Amblema nelsterI, fat threeridge

Within its range, the (endangered) fat threeridge Is known to occur in Florids (FWS 2003a),
while It Is endemic to the ACF and historically occurred in the Apaiachtcola, Fi-nt, and ChIpola
Rivers (FWS 2003g). It has never been reported from threChattahoocheeRi.ver-drainage (Brim
Box 2000). It Is currently considered extirpated from the Flint River (which constltute the
majority of Rts historical range) and is known to occur at 15 sites of unknoin vilability in the
-Apalachicoia andc lower Chipola Rivers. The fat threbrldei Inhabits main chamnels of small to
-largvdyers wth slow-t8-rmoderate-currents., ituses substrates thavary-fro graveb-cobble- -
to a mixture of sand and sandy mud (FWS 2003g: Brim Box 2000)' -Fve potential host fish
spedes have been Identified for the fat threeridge; the weed shiner, bluegOIl, redear suntfsh
(Lpomlsr mjcrokphU), largemouth bass, and blackbanded darter.(Percina nigrotasdata) (FWS
2003g). This species historicaily did not occur nor lilt expected to currently occur In the lower
Chattochee River, In the vicinity of Farley. Therefore, the staff has. concluded that the
continued operation of Farley Units 1 and 2 will have no effect on the fal.threerldge.

2. E1iio ch~polaeasr Chipola slabsheal

Within kts rang, thil (thrzatene4 Chipola slabshells IKnown to occur In Alabama and Florida
(FWS 2003b). Pdor to its decline, it occurred nthe Chlipda River system and one site in the
Chattahoochee River system; Its range includes one tributary of the Chattahoochee River, Mill
Creek In Houston County, Alabama (Brin Box 2 I000). It Is currently known, albeit sporadically,
mainly frorn the middle portion oi the Chipola River system. The Chipola slabshell inhabits
large creeks and the Chipola Rivers main channel In slow to moderate currents and in
substrates of silty sand. It Is typically found in sloping bank habitats. The historical extant of
occurrence for this species In the lower Chattahoochee River is 8 river miles, with a current
extent of 0 river miles and no known subpopulations (FWS 2003g). Only one Individual
specimen of the ChIpota.slabsheii was found In Mill Creek In 1991-92 and this Is the only known
record of this species from outside.of the ChipolaRiver drainago.(Brim Box 20O0).-This
species historically occurred in a tnbutary of the lower Chattahoochee River3 but Is not expected
to currently occur in the lower Chattahoochee River. In the vicinity of Farley. Therefore, the
staff has conchlded that the continued operation of Farley Units 1 and 2 may affect, but Is.not
likely to adversely affect, the Chipola slabsheil.

3. Ell~ptoldeus sloatdanus, purple bankelimber

Within its range, the (threatened) purple bankdlimber is known to occur In Georgia and Florida
(FWS 2003c.). Although it once occurred in larger streams throughout tha ACF and
Ochiockonee River systems, It is now known to sporadically occur In the Apalachicola, Flint,
and Ochiockonee Rivers, and to occur at single sites In the Chattahoochee River and a Flint
River tributary (FWS 20039). Populations of the purple bankoltmber were found In a 1991-92
study, immediately below the Jim Woodruff Lock and Dam In the Apalachichola River. A total
of 30 sites with the purple bankdimber were found in the Apalachichola and Flint Rivers. It is
the second largest freshwater mussel in the ACF Basin, with the largest specimens now found
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In the Apalachicola River below this dam (Brim Box 2000). The purple bankcilmber Inhabits
small to large river channels with slow to moderate currents andrwith sand, sand mixed with
mud, or gravel substrates. It uses the eastern mosquitofish (Garnbusla holbrook4, blackbanded
darter, guppy (PoeclIa retlculats), and greater jurmprock As host fish. The historical extent of
occurrence for-this qpecIes nl the lower Chattahoochee River Is 75 river miles. with a current
extent of 0 river miles and no known subpopulatlons (FWS 2003g). It Is not expected that this
species currently occurs in the lower Chattahbochee River, In the vicinity of Farley. The last
record of this species In the Chattahoochee River was In the early 1I00s, with the exception of
one live Individual recently noted in 2000, In Lee County, AL and Harris County, GA (FWS
2003g; Brim Box 2000). Therefore, the staff has concluded that the continued operation of
Farley Units 1 and 2,ni*.4fWi, but is not Ilkely to adversely affect, the purple bankclimber.

4. Laqpiis (hosa) subangulata, shinyrayed pocketbook

Within Its range, the (endangered) shinyrayed pocketbook Is known to occur in Alabama,
Georgia, and Flodda (FWS 2003d). it Is historically endemic id the main channels and
tributaries of the ACF Basin rivers (i.e., Includes the ChattahoocheseRiver) and Ochiokonee
River system; it currently occurs in scattered areas In tributies of the AtF Basin and In the
Ochlockonee River and Is considered extirpated from the main stems of these rivers with the
exception of the Flint River (FWS 2003g; Brini Box 2000). -The shiryrayed pocketbook Inhabits
small to medium creeks and rivers. it prefersdclean or silty sand substrates In slow to moderate
currents. They areoften found at the Interface of stream channels and sloping bank habitats
(i.e., In areasoIn which transitional sediment paricle size and current strength exist) (FWIE

..203g). The host.fish for this mussel are the largemouth bass and somtted bass '.(ctpte=s7 . -.
punctatus) (Brim-Box 2000). The bistorical extent 6f occurrence In the lower Chattahoochee
River is 58 river miles with i current extent of 9 river miles and two known subpopulations
(FWS 2003g). In the 1991-92 survey, the shinyrayed pocketbook was found In two tributaries
of the Chattahoochee River and, In 1994, this species was found ih the Sawhatchee Creek (.e.,
a creek outside the area of Fariey and its associated transmission lines), another tributary of
the river (Brim Box 2000). Based on the habitat modifications due to the run of the river
Impoundments, the lack of current records within the reach of the river where Farley Is located,
and the FWS conclusion that the species is no longer known beyond a reach of 9 river miles,
the staff has concluded that.the continued operation of Farley Units 1 and 2 may affect, but Is
not likely-toadversely.affect, the shinyrayed pocketbook. .

6. Medooniduspendlatum Gulf moccasirishell

Within its range, the (endangered) Gulf moccesinshell Is known to occur In Georgia and Florida
(FWS 2003e). Historically, it occurred In the main channels and tributaries of the ACF Basin
rivers and Econfina Creek. - It Is currently considered extirpated from the main stems of the
Chattahoochee, Apalachicola, and Suwannee Rivets with known occurrences In the Econfina
Creek, the Flint and Chipola Rivers, and various tributaries throughout Its range (FWS 2003g).
In a 1991-92 survey, one specimen was found In a Chattahoochee River tributary (note: not
dear in literature which tributary). Populations of this species In Alabama are considered to be
extirpated from their historical range (Brim Box 2000). The Gulf moccasinshell Is found within
the channels of small- to rnediun-sized creeks and large rivers with slow to moderate currents
and with sand and gravel or silty sand substrates. Fish hosts for this mussel Include the
blackbanded darter and the brown darter (Etheostow odwni) (Brim Box 2000). The historical
extent of occurrence for this species In the lower Chattahoochee River is 84 river miles, with a
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current extent of 9 river miles and two known subpopulations (FWS 2003g). It Is not expected
that this species currently occars in the lower Chattahoochee River, in the vicinity of Farley.
Therafors, the staff has concluded that the continued operation of Farley Units 1 and 2 may
affect, but Is not likely to adversely affect, the Gull moncasinsheiL

6. Pleurobema pyrfonme, oval pigtoe

Within its range, the (endangered) oval pgtoe is known to occur In Georgia and Florida (FWS
20031). Us historic rang3 Includes the Suwannee drainage west to the Econflna Creek drainage
(Bum Box 2000). The dval pigtoe occurs In small to medium-sized creeks to snall rivers and It
uses slty sand-to sandx.and gravel substrates, typically with slow to moderate currents. Stream
channels provide the best habitat for this species. Glochidiause the sallfin shiner
(Pteranotropis hpseloptenus). eastern mosquitofish and the guppy to host their transformation to
juvenfles The-historicat extentvfcurrence for this species Inthe lower Chattahoochee River
b 84 river miles, with a current extent of 9 river miles and approxlmately one known
subpopuiation (FWS 20039). No live specimeni or shells were found In the Chattahoochee
River mainstem during the 1991-92 survey, although two shells wee found In a trlbutary f thIs
river (i.3. the Sawhatches Creek), and aiddtionaleve Indviduals were found in this tributary, in
1994. This speclesbs considered extirpated from Its historlo iocalities in the Chattahoochee
River with the exception of the Sawhatchee Creek located In southwestem Georgia (Bim iBox
2000) and outside the area of Farley and Its assoclated'transrhission lines. This species Is not
expected to currently occur In the tower Chattahoochee River, In the vicinity of Farley.
Therefore, the staff has concluded that the continued operation of Farley Units 1 and 2 may
affect, but Is not ikeiyto adversely affect, the oval pigtoe. -: :-_:

Vi. CONCLUSIONS

This BA examined the potential effects of the proposed action on all twenty-four Federally listed
species and one candidate species for the project area.

In summary, vegetation management practices within the transmission line ROWs associated
with Farley Units 1 and 2 created habitat for plant species that prefer open, early successional
habitats. This type, of habitat has been greatly reduced In surrounding areas- due to fire-
suppression. Therefore, vegetation management along transrmisslon lines provides a
potentially beneficial effect for species adapted to these open conditions (i.e., Crystal Lake
nallwort, chaffseed, Cooley's meadowrue, and Hirst's pank grass). Because these ROWs have
been maintained as open habitats for over 30 years, plant species not adapted to these habitats
(i.e., pondberry, fringed camplon, gentlan pinkroot, Florida torreya, and relict trillium) are
unlikely to be present in the ROWs in which vegetation management occurs.

SNC has no plans to conduct major refurbishment or construction activities at Farley to support
continued operatlon during the license renewal period. The proposed project is not a major
construction activity and the proposed project Is not located near designated critical habitat of
any of the threatened and endangered species discussed in this assessment.
Based on historic range and distribution, current known occurrences, life history information
operatoial characteristics of the plant, the known thermal plume characteristics and studies on
other discharges of the plant, the continued operation of Farley Units 1 and 2 during the
proposed 20-year license renewal period will have no effect on the fat threeridge, and may
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affect, but Is not likely to adversely affect, the ChIpola slabshell, purple bankclimber, shinyrayed
pocketbook, Gulf moccasinshbll, and oval pigtoe.

In addition, the staff has concluded that the proposed action will have.no effect on the wood
stork, Gulf sturgeon, American alligator, eastern dgo snake, gray bat, or. Indiana bat. The
N1RC has determined that the proposed action may affect, but is not likely to adversely affect,
the bald eagle, red-cockaded woodpecker, flatwoods salamander, pondberry, mocl bishop-
weed, fringed camplon, Centian pinkroot Florida torreya, relict trillium, Crystal Lake nallwort,
chaffseed, Cooley's rheadowrue, and Hlrsts panic grass.
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CONCERNS RAISED BY U.S. FISH AND WILDLIFE SERVICE IN ITS FEBRUARY 6, 2004,
CORRESPONDENCE RELATED TO NPDES REGULATED DISCHARGES

The U.S. Nuclear Regulatory Commission (NRC) staff herein addresses the concerns
expressed by the U.S. Fish and Wildlife Service (FWS) In Its February 6, 2004, letter regarding
the proposed action and Its Impacts to aquatic species with particular locus on National
Pollution Dlscharge Elimination System (NPDES) permit limits for temperature, the use of
blocides. and entrainment. Substantive regulation of water pollution Is not within the statutory
authority:of the NRC. See Tennessee Valley Authority (Yellow Creek Nuclear Plant, Units I &
2), ALA-515, B NRC 702. 712-13.(1978). Authority for NPDES permifting les with EPA or the
States under the Clean Water Act The Endangered Species Ad provides for a consultation
process with agencies (here the NRC) Involved with a proposed action. The NRC's response to
consultation Is limited to actions within its authority. The NRC has responded to your concerns,
however, as stated above, NRC authority does not extend to substantive regulation of water

-pollution, e.g., setting discharge limits.

A. Low-Level Radlonuclide Discharges

The NRC has not established radiation exposure standards for fish and wildlife because it Is
assumed that radiation guidelines which are protective of human health also provide adequate
protection to plants and aninalso The validity of this assumption has been upheld by national
and International bodies that have examined the Issue, Including the National Council on
Radiation Protection and Measurement (NCRP Report No. 109, Effects of Ionizing Radiation on
Aquatic Organisms, 1991), the Intemational Atomic Energy Agency (IAEA Technical Report
Series No. 332, Effects of Ionizing Radiation on Plains and Animals at Levels Implied by
Current Radiation Protection Standards, 1992), and the International Commission on
Radiological Protection (ICRP Publication 26, 1977). In all of these cases, It has been
emphasized that Indivduals of non-human species may be adversely affected by such radiation
levels, but effects at the population level are not detectable.

For Federally threatened and endangered species, effects on an Individual organism becomes
of critical concern, rather than effects solely to the species' populafbons. The existence of
extremely radiosensitive blota is possible, with this heightened radiosensitivity possibly a result
of environmental Interactions with other stresses (e.g., heat, bioides). However, no blota have
yet been discovered that show a significantly Increased sensitivity (i.e., morbidity or mortality) to
radiation exposure at predicted levels. Furthermore, at all nuclear power plants for which an
analysis of radiation exposure to blota (I.e., non-humans) has been made, there have been no
cases of exposures that can be considered significant in terms of harm to the species or that
approach the exposure limbs set for public health (NRC 1996)

The NRC has rigorous limits on allowable effluent releases from nuclear power plants. These
are defined In Appendix B to Part 20 of Titie 10 of the Code of Federal Regulations (CFR).
Nuclear power plants are limited by license conditions to more restrictive off-site dose limits
defined by Appendix I to 10 CFR Part 50. To ensure compliance with Appendix I limits,
radionuclide releases to the environment are through systems which reduce the releases to
below regulatory limits. The NRC requires licensees to report plant discharges, results of
environmental radiological monitoring around their plants, as well as calculated doses to ensure
the potential Impacts are detected and reviewed. In annual reports, licensees identify the
amount of liquid and airborne radioactive effluents discharged from plants. Licensees also
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must report environmental radloactfftylvels around their'plants annually. Copies of the
reports for Farley Units I and 2 were provided by Southern'Nuclear Operating Company, Inc.
(SNC) to the FWS (Pierce 2004). The NRC assumes that radionuclide ilriits that protect public
health also protect blota, Including the Federally listed freshwater mussels considered In the
BA.

B. Chemical and Thermal Plume Discharges

Hydrazine

Hydrazine Is used to prevent corrosion In closed systems, including the main steam and reactor
cooling systems, by removing dissolved oxygen wDuring startup, hydrazine also helps to form a
passivation layer on coolant system components, protecting the system. Farley Units 1 and 2
-use hydrazine In the reactor coollng system during unit startups; this requires approximately 4.7
L (5 quarts) ot hydrazlne with each start up. In the plant's secondary system of chemical
control, hydrazine Is added as needed to maintain approxrnately a 110-150 ppb concentration
In this system. During the wet.lay-up process (i.e., the process of filling the steam generator
with water to prevent corrosion during shutdown), the hydrazine concentration is maintained at
a 75 to 500 ppM concentration In the steam generators. 'Discharges from the mailn steam and
reactor cooling systems, Including biowdown, that contain hydrazine are minimized to the
maximurn extent possible and monitored to ensure compliance with water quality permit
requirements to protect public health and bbota (ADEM 2001).

Cooling system water discharges containing hydrazine from Farley Units 1 and 2 Into the
Chattahoochee River are closely monitored under the NPDES program and Farleys NPDES
permit (ADEM 2001). Also, the NPDES permit Eimits are reviewed on A regular basis by State
regulatory agencies (e.g., Alabama Department of Environmental Management [ADEM]) to
ensure the protection of water qualltj. For Its NPDES permit, Alabama Power Company (APC)
conducted a hydrazine study between October 31 to November 1, 1990. This study used EPA
approved mathematical modeling techniques to generate Isoplethic plots of hydrazine
concentrations; it related the hydrazine data set to total residual chlorine (TRC) field data (i.e..
Septermber 28-30, 1990 TRC data). This study was perforrned durihg a period In which worst'
case conditions of river low flow and high water temperatures occurred. APC described the
results of this study to the ADEM, Indicating O!that significant concentrations of hydrazine In the
Chattahoochee River will not occur during the draining of layup water containing hydrazine'
(APC 1991). As a result of this study,'ADEM did not set a NPDES limit for hydrazine In Farley's
discharges but rather a mandate for monitoring. Farley's current NPDES permit requires It to
sample during periods of discharge after layup or other non-routine discharges where hydrazine
has been added. Table I describes hydrazine analytical results from such sampling between
2001 and 2003 (ADEM 2001).

Although the NPDES permit for Farley Units I and 2 has no limit for hydrazine, SNC Is required
to monitor hydrazine concentrations from Farley discharge releases during periods of hydrazine
use (ADEM 2001) to comply with Its NPDES permit. Additionally, the studies that APC
conducted In 1990-91 demonstrated that a an "end of plp value of 70 ppb, the water quality
criterion for hydrazine would not be exceeded In the mixing zone during an extreme low flow
event (i.e., the hydrazine concentration outside the zone of Initial dilution would be well below
the 70 ppb value and protective of aquatic iife) (APC 1 991). The results demonstrated In Table
below show that end of pipe values were all well under thIs 70 ppb value, with the exception of
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one, over the 2-year perioO (2001-2). The periodic NPDES permit renewals (le., every 5
years) provide the opportunity to require modification of the plants discharges or to alter
discharge monitoring in response to water quallty concerns In the future.

Table 1. Hydrazlne Analytical Results for 2001 -02 at the Main Combined Facility Discharge
Location.

Date Valus (mgw

101262001 0.082

10/28/2001 0.005

t1AW/2001 0.004

11/12/2001 0.012

10QO2002 0.023

I0121/2002 0.005

Total Residual Chlorine (TRC)

- The service water systems at Farley provide cooling capability that Is essential to the continued
safe operation of the plant (APO 1991). A program to control macrotouling by the Asiatic clan.
Corbkuia flurninea, within Farley`s closed cycle cooling systemrbegan In 1988 as a result of
safety related Issues. A study to determine the minimurn combination of chlorine concentration
and exposure duration for Cortlcula control resulted In an ADEM Approved Best Management
Practices Plan for the Control of Corbicula at Farley on April 15, 1988 .APC 1990).
Macrotouling efforts at Farley Include a daily chlorine dioxide treatment, used to control general
fouling In the service water system, and a periodic Coibicula control program using sodium
hypochlorite (APC 1991).

In accordance with Fariedy'siPDES permit. TRC samples must be taken-during periods of
chlorination use for control of Corbkula or microblofouling to verify cornpilance with TRC
limitations (.e.. a dally maxinum of 0.20 mg/L and a monthly averag, of 0.20 mg/L if more than
one sample Is taken In that month) (ADEM 2001). Reviewing analytical. results for TRC at
Farley Units 1 and 2 between October 1, 2002. and September 30 2003 (daily sampling at the
Main Combined Facility Discharge location), TRC values ranged from 0.01 nmg/L to 0.1 8 mglL,
with a monthly average of 0.08 mg/IL (ADEM 2001). Table 2 provides these data In more detail.
All results were below the NPDES permit limits set to protect water quality and uses of the river
(i.e., including environmental uses).

-------

Draft NUREG-1437, Supplement 18 E-92 August 2004



Appendix E

,

-4-

Table 2. TRC Analytical Results for October 1, 2002. to September 30. 2003, at the Main
Combined Facility Discharge Location.

Datep Average Value Lowest Value Highest Value Number of
*mgIL) (mgL) (mg/L) Samples

October2002 0.05 0.01 0.18 26

November2002 0.12 0.01 - 0.16 29

December 2002 0.13 0.05 0.18 31

January2003 0.1 0.01 0.13 24

Febnaary2003 0,1 0.1 0.1E 26.

March 2003 0.09 .0.01 0.18 23

April 2003 0.02 0.01 0.08 26

May2003 0.08 0.01 015 27

June 2003 0.11 0.01 0.16 24

July 2003 0.05 0.01 0.13 25

August 2003 0.09 0.01 0.15 26

September2003 0.1 .0.01 0.1E 23

Based on review of literature and operational monitoring reports, consultations with utilities and
regulatory agencies, and comments on the HRC~s draft GEIS, water quality effects of discharge
of chlorine and other blocides are considered to be of small significance for aD nuclear power
plants. Small quantities of blocides are readily dissipated and/or chemically altpred In the
receting water body so that significant cumulative Impacts to water quality would not be
expected (NRC 1996). No change In operation of the cooling system Is expected during the
license renewal term, so-no bbange in the effects of biocide discharges on receiving water
quaflty Is anticipated (SNC 2003b).

Temperature

The blowdown from the cooling towers (three cooling towers per unit) Is discharged at the
surface into the Chattahoochee River (AEC .1974) and a small portion of the service and
circulating water flow Is returned to the river (SNC 2003). A study of the thermal plume (I.e.,
defined as water with a 2.86C t50F1 or more temperature rise above ambient river temperature)
associated with the discharge of service and'cooling water from Farley Units I and 2 back to
the Chattahoochee River showed that the thermal plume extended less than 7.6 m (25 ft)
downstream of the discharge structure. The discharge plume declined In temperature to 1.1 *C
(2§F), or less, above armbient river temperature approxlmately 122 m (400 It) downstream of
the discharge structure. Temperatures of thlis discharge plume, were within 0.7' C (1 2F) of
ambient river temperature at a distance of less than 457 in (1500 ft) from the discharge
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structure. This study was conducted during a low flow event 23 m/s (820 cds) during cool
weather conditions (February) 4APC 1991). Thus, therma discharges related to the operation
of Farley Units 1 and 2 affect a relatively small area of the Chattahoochee River. The Farley
Units i and 2 cooling water intake and discharge are closely monitored under the NPDES
program, and NPDES permit imits are reviewed on a regular basbs by State regulatory
agencies-to ensure the protection of aquatic blota.

C Entrainmern

Although the Intruslon of the non-native Asiatic clam into the service water system at Farley
demonstrates the possibility for similar shellfish species (l.e., egg and larval stages) to become
entrainead, several controls and characteistics of the plant keep the Impacts-o entrainment
smalL However, even low rates of entrainment can be a concern when an unusually important
resource is affectedL such as Federally threatened or endcangered species (NRiC1998).

Cooling towers mitigate entrainment losses of species for power plants. Unlike once-through
coo"ing systems at a number of other nuclear power plants, use of dosed-*yi cooling at
Faruey Units I and 2 minimizes water withdrawals from the Chattafiochee River. As a result,
the probability of entralingi Federally protected freshwater mussels, even if these species were
to become present in the vicinity of Farley, Is ma,. The Federal Water Polutoril Control Act of
1972, Section 31(b) entrainment studies conducted for Fariey Units 1 and 2 support the
finding that entrainment may affect, but will not adversely affect Federally protected freshwater
mussels, If present (SNC 2003). The relatively small volumes of mrakeup and blowdown water
needed for closed-cycle cooling systems result In concomitantly low entralnment, Impingement,
and discharge effects. Studies of Intake arid discharge- effects of cosed-cyceb systems have
generally supported the judgment that the iImpacts are not noticeable (NRC 1998).

Although threatened or endangered freshwater rnussels are generaily not presently known to
exist In the Chattahoochee River near Farley, the FWS recovery plan (2003) endeavors to
reestablish these species in their historic habitats. It is unlikely that the small volumes of water
withdrawn and discharged by this closed-cycle cooling system would interfere with the future
restoration of these protected mussels' habitats and reestablishment of their populations.
Based on reviews of literature and operational monitoring reports, consultations with utilities and
regulatory agencies, and comments on the NRC's draft GEIS,-these potential effects have not
been shown to cause reductions In the aquatic populations near any existing nuclear power
plants. Effects of all of these issues are considered to be of small significance for all plants
(NRC 1998).

D. Transmission Una Maintenance

The staff expects that best management practices (BMP) for protecting aquatic habitats while
carrying out vegetation management activities will be implemented by SNC and ts contractors.
This Includes pre actvity surveys, training of field staff to recognize Federally listed species and
their habitats, minimal use of approved herbicides (i.e., for aquatic habitats), and practices that
minimize erosion near or within such habitats. The protection of native vegetation at aquatic
crossings and, when possible, the planting of native vegetation to re-estabilsh these plant
communities to protect these crossings Is highly recommended by staff. The staff expects that
SNC and its vegetation management contractors wiil work with the FWS and State agencies, as
required (e.g., within Elmodel or Lake Seminole Wildlife Management Areas) to ensure that any
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-6

maintenance operations for the transmission fines associated with Farley Units 1 and 2
minimize any potential for adverse impacts on Federally listed species that may occur in the
project area and their habitats.
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1 Appendix F: GEIS Environmental Issues Not
2 Applicable to Farley Units 1 and 2

3 Table F-1 lists those environmental Issues listed In the Generic Environmental Impact
4 Statement for Lcense Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2
5 (NRC 1996, 1999)(1) and 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are not
6 applicable to Farley Units 1 and 2, because of plant or site characteristics.

7 Table F-1. GEIS Environmental Issues Not Applicable to Farley Units 1 and 2

8
9

10
11

12

13
14

15

16
17

18

19

20

21
22
23

24
25

ISSUE-1 0 CFR Part 51, Subpart A, GEIS
Appendix B, Table B-1 Category Sections Comment

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

Altered salinity gradients 1 4.2.1.2.2; The Chatahoochee River is an
4.4.2.2 inland river with no salinity gradient.

Altered thermal stratification of lakes I Farley discharges to the
Chatahoochee River.

Water-use conflicts (plants with 1 4.2.1.3 Farley Units 1 and 2 do not use a
once-through cooling systems) once-through cooling system.

AouA11c ECOLOGY (FOR PLANTS WITH ONCE-THROUGH AND COOLING POND HEAT DiSSIPATION SYSTEMS)

Entrainment of fish and shellfish in 2 4.2.2.1.2; This issue is related to heat-
early life stages 4.4.3 dissipation systems that are not

installed at Farley.

Impingement of fish and shellfish 2 4.2.2.1.3; This Issue Is related to heat-
4.4.3 dissipation systems that are not

Installed at Farley.

Heat shock 2 4.2.2.1.4; This Issue Is related to heat-
4.4.3 dissipation systems that are not

Installed at Farley.

GROUNDWATER USE AND QUALrry

Groundwater use conflicts (potable 1 4.8.1.1; Farley Units 1 and 2 use more than
and service water, and dewatering; 4.8.1.2 100 gpm groundwater.
plants that use <1 00 gpm)

Groundwater-use conflicts 2 4.8.1.4 Farley Units 1 and 2 do not have or
(Ranney wells) use Ranney wells.

(C) The GEIS was originally issued in 1996. Addendum I 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

3
4

5
6

7
8

9

10
11

12

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

Groundwater quality degradation 1 4.8.2.2 Farley Units 1 and 2 do not have or
(Ranney wells) use Ranney wells.

Groundwater quality degradation 1 4.8.2.1 Farley site is not near a saltwater
(saltwater intrusion) body.

Groundwater quality degradation 2 4.8.3 Farley Units 1 and 2 do not have or
(cooling ponds at Inland sites) use cooling ponds.

Groundwater quality degradation 1 4.8.3 Farley Units 1 and 2 do not have or
(cooling ponds In salt marshes) use cooling ponds.

TERRESTRIAL RESOURCES

Cooling pond impacts on terrestrial 1 4.4.4 This issue is related to a heat-
resources dissipation system that is not

installed at Farley.

13 References

14 10 CFR 51. Code of Federal Regulations, Title 10, Energy, Part 51, Environmental Protection
15 Regulations for Domestic Licensing and Related Regulatory Functions."

16 U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
17 for License Renewal of Nuclear Plants. NUREG-1437, Volumes 1 and 2, Washington, D.C.

18 U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
19 for License Renewal of Nuclear Plants: Main Report, Section 6.3, Transportation, Table 9.1,
20 Summary of findings on NEPA issues for license renewal of nuclear power plants, Final Report.
21 NUREG-1437, Volume 1, Addendum 1, Washington, D.C.

22
23
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1 Appendix G: NRC Staff Evaluation of Severe Accident
2 Mitigation Alternatives (SAMAs) for Farley Nuclear
3 Plant Units 1 and 2, in Support of License Renewal
4 Application

5 G.I Introduction

6 Southern Nuclear Operating Company (SNC) submitted an assessment of severe accident
7 mitigation alternatives (SAMAs) for Farley as part of the Environmental Report (ER) (SNC
8 2003). This assessment was based on the most recent Farley Probabilistic Risk Assessment
9 (PRA) available at that time, a plant-specific offsite consequence analysis performed using the

10 MELCOR Accident Consequence Code System 2 (MACCS2) computer program, and insights
11 from the Farley Individual Plant Examination (IPE) (SNC 1993) and Individual Plant Examination
12 of External Events (IPEEE) (SNC 1995). In identifying and evaluating potential SAMAs, SNC
13 considered SAMA analyses performed for other operating plants which have submitted license
14 renewal applications, as well as industry and NRC documents that discuss potential plant
15 improvements, such as NUREG-1560 (NRC 1997a). SNC identified 124 potential SAMA
16 candidates. This list was reduced to 11 unique SAMA candidates by eliminating SAMAs that
17 were not applicable to Farley due to design differences, were already addressed by the existing
18 design, procedures, and/or training program, or had high Implementation costs. SNC assessed
19 the costs and benefits associated with each of the Phase 2 SAMAs and concluded in the ER
20 that none of the candidate SAMAs evaluated would be cost-beneficial for Farley.

21 Based on a review of the SAMA assessment, the NRC issued a request for additional
22 Information (RAI) to SNC by letter dated December 17, 2003 (NRC 2003). Key questions
23 concerned dominant risk contributors at Farley and the SAMAs that address these contributors,
24 the potential impact of external event initiators and uncertainties on the assessment results, and
25 detailed information on some specific candidate SAMAs. SNC submitted additional Information
26 by letters dated February 26, 2004 and April 22, 2004 (SNC 2004a,b), including tables
27 containing summaries of peer review comments and disposition thereof; breakout of the internal
28 events core damage frequency (CDF) by initiating event and by accident sequence group;
29 tables containing source terms and functional sequences; results of a revised screening based
30 on consideration of the potential impact of external events and uncertainties; details on costs
31 for requested SAMAs; and the costs and benefits associated with several lower-cost
32 alternatives and several additional SAMAs considered in a previous analysis performed for the
33 V.C. Summer SAMA. SNC's responses addressed the staff's concerns.

34 As a result of a revised assessment of external event impacts and the consideration of
35 additional SAMAs identified by the staff, SNC found that two candidate SAMAs would be cost-
36 beneficial. Based on a reassessment of uncertainties, a third SAMA became cost-beneficial.
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1 SNC currently has plans to implement one of the SAMAs and further evaluate the other two
2 SAMAs. None of these SAMAs relate to adequately managing the effects of aging during the
3 period of extended operation, and they, therefore, need not be implemented as part of license
4 renewal pursuant to 10 CFR Part 54. An assessment of SAMAs for Farley is presented below.

5 G.2 Estimate of Risk for Farley

6 SNC's estimates of offsite risk at Farley are summarized in Section G.2.1. The summary is
7 followed by the staff's review of SNC's risk estimates in Section G.2.2.

8 G.2.1 SNC's Risk Estimates

9 Two distinct analyses are combined to form the basis for the risk estimates used in the SAMA
10 analysis: (1) the Farley Level 1 and 2 PRA model, which is an updated version of the IPE
11 (SNC 1993), and (2) a supplemental analysis of offsite consequences and economic impacts
12 (essentially a Level 3 PRA model) developed specifically for the SAMA analysis. The SAMA
13 analysis is based on the most recent Level 1 and 2 PRA model available at the time of the ER,
14 referred to as the Revision 5 PRA. The scope of the Farley PRA does not include external
1 5 events.

16 The baseline CDF for the purpose of the SAMA evaluation is approximately 3.4 x 1 o per year.
17 The CDF is based on the risk assessment for intemally-initiated events. SNC did not include
18 the contribution to risk from external events within the Farley risk estimates; however, it did
19 account for the potential risk reduction benefits associated with external events by tripling the
20 estimated benefits for internal events. This is discussed further in Sections G.4 and G.6.2.

21 The breakdown of CDF by initiating event is provided in Table G-1. As shown in this table,
22 special initiators and loss of offsite power (LOOP) are dominant contributors to the CDF.
23 Special initiators relate to loss of a support system and include, for example, a loss of one or
24 both trains of service water or component cooling water (CCW), and loss of instrument air or a
25 DC bus. Bypass events (i.e., interfacing systems loss of coolant accident (LOCA) and steam
26 generator tube rupture) contribute less than two percent to the total internal events CDF.

27 The Level 2 PRA model is based on the containment event tree and source terms from the IPE
28 (SNC 1993). The containment event tree is replaced by a table which assigns a designator to
29 the sequence based on the status of the containment. This containment functional designator
30 is combined with the NUMARC functional group designator of the core damage sequence to
31 specify the unique end state. The process to determine those sequences that are used to
32 represent a source term bin is described in Section 4.7.2 of the Farley IPE (SNC 1993). For the
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1 SAMA source term analysis, SNC examined the current core damage cutsets to determine the
2 most representative functional sequence. These processes are further described in SNC's
3 response to staff RAls (SNC 2004a).

4 Table G-1. Farley Core Damage Frequency

5

6

7

8

9

10

11

12

13
14

Initiating Event CDF (per year) % Contribution to CDF

Loss of offsite power (LOOP) 7.76 x 104 23.2

Loss-of-coolant accident (LOCA) 1.97 x 1 04 5.9

Interfacing system LOCA (ISLOCA) 3.34 x 10-' 1.0

Steam generator tube rupture (SGTR) 7.45 x 10' 0.2

Transients 5.59 x 10 16.7

Special Initiators 1.61 x 10 48.1

Internal floods 1.63 x 10' 4.9

Total CDF (from Internal events) 3.35 x 104 100

15 The offsite consequences and economic impact analyses use the MACCS2 code to determine
16 the offsite risk impacts on the surrounding environment and public. Inputs for this analysis
17 include plant-specific and site-specific input values for core radionuclide inventory, source term
18 and release characteristics, site meteorological data, projected population distribution (within a
19 80 km [50-mq radius) for the year 2041, emergency response evacuation modeling, and
20 economic data. The magnitude of the onsite impacts (in terms of clean-up and
21 decontamination costs and occupational dose) is based on Information provided in
22 NUREG/BR-0184 (NRC 1997b).

23 In the ER, SNC estimated the dose to the population within 80 km (50 mi) of the Farley site to
24 be approximately 0.0121 person-Sv (1.21 person-rem) per year. The breakdown of the total
25 population dose by containment release mode is summarized in Table G-2. ISLOCA events
26 dominate the population dose risk at Farley. As indicated In the Farley IPE and confirmed in
27 response to an RAI, early containment failures are a negligible contributor to offsite release In
28 the Farley PRA.

29
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1 Table G-2. Breakdown of Population Dose by Containment Release Mode

2

3

4

5

6

7

Population Dose (person-
Containment Release Mode remes) per year) % Contribution

Late containment failure 0.06 5

SGTR 0.05 4

ISLOCA 0.69 57

Containment isolation failure 0.17 14

No containment failure 0.24 20

Total CDF (from Internal events) 1.21 1008
9 (a) One person-rem per year = 0.01 person-Sv per year

10

11 G.2.2 Review of SNC's Risk Estimates

12 SNC's determination of offsite risk at Farley is based on the following three major elements of
13 analysis:

14 * The Level 1 and 2 risk models that form the bases for the 1993 IPE submittal (SNC 1993)
15 and the 1995 IPEEE submittal (SNC 1995),

16 * The major modifications to the IPE model that have been incorporated in the Farley PRA,
17 and

18 * The MACCS2 analyses performed to translate fission product source terms and release
19 frequencies from the Level 2 PRA model into offsite consequence measures.

20 Each of these analyses was reviewed to determine the acceptability of SNC's risk estimates for
21 the SAMA analysis, as summarized below.

22 The staff's review of the Farley IPE is described in an NRC report dated February 26, 1996
23 (NRC 1996). Based on a review of the original IPE submittal, the staff concluded that IPE
24 submittal met the intent of Generic Letter 88-20 (NRC 1988); that is, the IPE was of adequate
25 quality to be used to look for design or operational vulnerabilities.

26 A comparison of internal events risk profiles between the IPE and the PRA used in the SAMA
27 analysis indicates a decrease of approximately 9.7 x 1 0-5 per year in the total CDF (from 1.3 x
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1 10 per year to 3.35 x 104 per year). The reduction is mainly attributed modeling improvements
2 and some minor plant design changes that have been implemented at Farley since the IPE was
3 submitted. A summary listing of those changes that resulted in the greatest impact on the total
4 CDF was provided In the ER and in response to an RAI (SNC 2004a), and include:

5 * Revised reactor coolant pump (RCP) seal LOCA, station blackout (SBO) and anticipated
6 transient without scram (ATWS) modeling,

7 * Changed mission time for auxiliary feedwater (AFW) to 24 hours for general transient
8 initiating events,

9 * Updated component reliability data to include plant experience through 12/31/97,

10 * Updated initiating event frequencies using NUREG/CR-5750 (NRC 1999) generic data and
11 plant experience through 12/31/97,

12 a Expanded modeling of the service water intake structure and turbine building DC systems to
13 include alternate battery chargers and battery banks,

14 * Revised human reliability analysis based on revised procedures,

15 * Added system model for emergency air compressors for atmospheric relief valves and AFW
16 pumps,

17 * Revised flooding analysis for the CCW heat exchanger/pump room and service water intake
18 structure, and

19 * Revised PRA model to address Westinghouse Owners Group (WOG) peer review
20 comments.

21 The IPE CDF value for Farley is comparable to the CDF values reported in the IPEs for other
22 Westinghouse 3-loop plants. Figure 11.6 of NUREG-1560 shows that the IPE-based total
23 internal events CDF for three-loop Westinghouse plants ranges from 7 x 1 0.5 to 4 x 1 O per
24 reactor-year (NRC 1997a). It is recognized that other plants have reduced their values for CDF
25 after the IPE submittals due to modeling and hardware changes. The current internal events
26 CDF results for Farley remain comparable to other plants of similar vintage and characteristics.

27 The CDF used in the SAMA analysis is based on the risk assessment for Internally initiated
28 events for Unit 1. The staff inquired about the CDF for Unit 2. In response to the RAI, SNC
29 stated that the CDF for Unit 2 is 5.8 x 1 0- per year (SNC 2004a). SNC explained that after the
30 IPE, a dependency was discovered for the Unit 2 service water pumps. This resulted in higher
31 initiating event frequencies for loss of service water, and thus, a higher total CDF for Unit 2.
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1 SNC stated that modifications to remove the dependency of service water pumps on auxiliary
2 pumps for lubrication are scheduled to be completed before the extension of the operating
3 licenses. Information provided by SNC indicates that upon completion of these modifications,
4 the CDF for Unit 2 will be bounded by the Unit 1 CDF (SNC 2004a).

5 The staff considered the peer reviews performed for the Farley PRA, and the potential impact of
6 the review findings on the SAMA evaluation. In response to an RAI, SNC described the
7 previous reviews, the most significant of which was the WOG Peer Review performed in August
8 2001 (SNC 2004a). The Westinghouse review of Revision 4 concluded that the technical
9 elements of the PRA were such that the PRA is generally suitable for plant risk-informed

10 applications. Most of the recommendations from this review were addressed or reflected in
11 Revision 5 of the Farley PRA issued in December 2001, which is the version that was used for
12 the SAMA analysis. Those recommendations not yet incorporated are in the areas of common
13 cause failures (CCF), human reliability analysis (HRA), and quantification of uncertainties. With
14 regard to CCF and HRA, SNC stated that efforts are underway to update CCF data and to
15 perform a general update of the HRA; however, the current analysis is believed to be sufficient
16 to support the SAMA analysis. With regard to quantification, the Farley PRA does not contain
17 uncertainty analyses. SNC stated that it is following industry initiatives to develop an adequate
18 methodology to perform uncertainty analyses to meet the intent of the American Society of
19 Mechanical Engineers (ASME) PRA Standard. In response to an RAI, SNC re-evaluated the
20 impact of the SAMA screening when uncertainties are included. This is discussed further in
21 Section G.6.2.

22 Given that (1) the Farley PRA has been peer reviewed and the potential impact of the peer
23 review findings on the SAMA evaluation has been assessed, (2) SNC satisfactorily addressed
24 staff questions regarding the PRA (SNC 2004a), and (3) the CDF falls within the range of
25 contemporary CDFs for Westinghouse three-loop plants, the staff concludes that the Level 1
26 and Level 2 PRA models are of sufficient quality to support the SAMA evaluation.

27 SNC submitted an IPEEE in June 1995 (SNC 1995), in response to Supplement 4 of Generic
28 Letter 88-20. SNC did not identify any fundamental weaknesses or vulnerabilities to severe
29 accident risk in regard to the external events related to seismic, fire, or other external events.
30 The Farley hurricane, tornado and high winds analyses show that the plant is adequately
31 designed to cope against the effects of these natural events. Additionally, the Farley IPEEE
32 demonstrated that transportation and nearby facility accidents were not considered to be
33 significant vulnerabilities at the plant. However, a number of areas were identified for
34 improvement in both the seismic and fire areas, and were subsequently addressed as
35 discussed below. In a letter dated October 1, 1998 (NRC 1998), the staff concluded that the
36 submittal met the intent of Supplement 4 to Generic Letter 88-20, and that the licensee's IPEEE
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1 process is capable of identifying the most likely severe accidents and severe accident
2 vulnerabilities.

3 The Farley IPEEE does not provide the means to determine the numerical estimates of the
4 CDF contributions from seismic initiators. The seismic portion of the IPEEE consisted of a
5 reduced-scope seismic evaluation using the Electric Power Research Institute (EPRI)
6 methodology for Seismic Margins Assessment (SMA), and the Seismic Qualification Utility
7 Group Generic Implementation Procedure. A total of 117 outliers were identified and listed in
8 the IPEEE. A number of actions were taken by SNC as part of the IPEEE evaluation of seismic
9 risk. These included Installing restraining wires for overhead lights, replacing anchor bolts,

10 bolting cabinets together, installing missing screws and performing additional detailed analyses.
11 In response to an RAI, SNC indicated that all seismic outliers were resolved prior to the SAMA
12 analysis (SNC 2004a, NRC 2004).

13 The licensee's overall approach in the IPEEE fire analysis is similar to other fire analysis
14 techniques, employing a graduated focus on the most important fire zones using qualitative and
15 quantitative screening criteria. The fire zones or compartments were subjected to at least two
16 screening phases. In the first phase, a compartment can be screened out if boundaries are not
17 exposed and the compartment does not contain safe shutdown (SSD) equipment. For Farley, it
18 was assumed that all compartments contain an SSD system; therefore, no compartments were
19 screened out in Phase 1. In the second phase, a CDF criterion of 1 x I 0e per year was applied.
20 Plant information gathered for Appendix R compliance was extensively used in the fire IPEEE.
21 The licensee used the IPE model of internal events to quantify the CDF resulting from a fire
22 initiating event. The conditional core damage probability (CCDP) was based on the damage
23 caused by the compartment fire and the unavailability of equipment not evaluated for
24 compartment fire effects. For unscreened compartments, the EPRI Fire Risk Analysis
25 Implementation Guide (FRAIG) was utilized to quantified the fire sequences. The screening
26 methodology applied by the licensee makes less and less conservative assumptions until a fire
27 zone is screened out, the results do not Indicate a vulnerability, or a vulnerability is identified
28 and addressed.

29 Using the FRAIG, the IPEEE fire CDF was estimated to be about 1.6 x 1 Cr per year (Unit 1). In
30 response to IPEEE RAls, this was reduced to about 5 x 104 per year (SNC 2004a). After the
31 CDF was reduced, six compartments remained that contributed more than the screening value
32 of 1.0 x. 1P0 per year; these are:

33
34
35
36

37
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1 Fire Compartment CDF

2 Auxiliary building switchgear room train A 1.57 x 105

3 Control room 1.16 x 104

4 Auxiliary building switchgear room train B 1.04 x 1 CO

5 Service water intake structure 3.77 x I0-

6 Train A electrical penetration room 2.18 x 10i

7 Train B electrical penetration room 1.54 x 10-O
8
9 In a SAMA-related RAI, the staff asked SNC to explain, for each fire compartment listed in

10 NUREG-1742 (NRC 2002), what measures were taken to further reduce risk, and explain why
11 these CDFs cannot be further reduced in a cost-effective manner (NRC 2003). For each area,
12 SNC discussed the potential for cost-effective hardware changes to address the fire-related
13 matters listed above (SNC 2004a). This included consideration of the major fire contributors
14 assumed in the analysis and plant features. SNC identified several procedural enhancements
15 that have been implemented to address fire-related issues (SNC 2004a), and confirmed that all
16 fire-related plant improvements identified in NUREG-1742 were implemented prior to the SAMA
17 analysis. However, SNC concluded that no further modifications would be cost-effective for any
18 of the fire compartments.

19 The staff notes that additional SAMAs to reduce the fire risk contributors might be viable at
20 Farley. However, given that the original fire CDF has already been reduced by over a factor of
21 three through procedure changes, and that the plant meets Appendix R fire requirements, it is
22 unlikely that further modifications would both substantially reduce risk and remain cost-
23 beneficial.

24 The risk associated with other external events at Farley is small. The CDFs due to high winds,
25 floods and other events were not estimated since they were screened out using the
26 NUREG-1407 approach (NRC 1991).

27 As noted above, Farley is a reduced-scope plant whose safe shutdown earthquake value is
28 0.1 g (acceleration due to gravity). Thus, the seismic contribution to total CDF at Farley is
29 small. In addition, the contribution from fires is comparable to that from internal events. SNC
30 has previously made modifications specifically addressing external event vulnerabilities, and
31 further improvements are not expected to be cost-effective. Furthermore, SNC accounted for
32 the additional risk reduction that might be achieved in external events by applying a factor of
33 three multiplier to the estimated benefits for internal events. Accordingly, the staff finds SNC's
34 consideration of external events to be acceptable.
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1 The staff reviewed the process used by SNC to extend the containment performance (Level 2)
2 portion of the PRA to an assessment of offsite consequences (essentially a Level 3 PRA). This
3 included consideration of the source terms used to characterize fission product releases for the
4 applicable containment release category and the major input assumptions used in the offsite
5 consequence analyses. The MACCS2 code was utilized to estimate offsite consequences.
6 Plant-specific input to the code includes the Farley reactor core radionuclide inventory, source
7 terms for each release category, emergency evacuation modeling, site-specific meteorological
8 data, and projected population distribution within a 80 km (50 mile) radius for the year 2041.
9 This information is provided in Attachment F to the ER (SNC 2003).

10 SNC grouped the accident sequences into a set of 13 source term bins based on their expected
11 source term results. Each source term bin is represented by an analyzed systemic sequence.
12 For each bin, this sequence was selected based on the dominant cutsets. Each source term
13 bin Is then assigned to one of five release categories. The process for selecting a
14 representative accident sequence for a source term bin Is described in response to the RAls
15 (SNC 2004a). The frequency and calculated consequences for each of the 13 source term bins
16 are reported in Table F-6 and F-9 of the ER, respectively (SNC 2003). The response to an RAI
17 provides a break out of the source term by accident sequence/release category (SNC 2004a).
18 The staff concludes that the process used to assign release categories and source terms is
19 consistent with typical PRA practice and acceptable for use in the SAMA analysis.

20 The reactor core inventory input to the MACCS2 code was obtained from the MACCS2 User's
21 Guide, and corresponds to the end-of-cycle values for a 3412 MW(t) PWR plant. A scaling
22 factor of 0.813 was applied to provide a representative core inventory of 2775 MW(t) for Farley.
23 All releases were modeled as occurring at ground level. The staff questioned the
24 non-conservatism of this assumption and requested an assessment of the impact of alternative
25 assumptions (e.g., releases at a higher elevation). In response to the RAI, SNC reassessed
26 the doses for three of the release categories that are expected to be non-ground releases. The
27 results showed that the 50-mile population dose could increase by up to about nine percent
28 (SNC 2004a). In addition, SNC assessed the impact if the releases occurred with heat contents
29 of 3, 30, and 300 MW (relative to ambient). These results showed that the 50-mile population
30 dose could be further increased by up to 16 percent. However, this small increase has a
31 negligible impact on the analysis and Its results.

32 Site-specific annual meteorological data sets from 1998 through 2000 were investigated for use
33 in MACCS2. The 1998 data set was selected because it was complete and was found to yield
34 the largest doses. All data was collected from the plant meteorological tower. Inspection of the
35 annual precipitation data showed that 1998 was a year with historically low precipitation. SNC
36 investigated the effect of greater precipitation rate by multiplying the 1998 hourly precipitation
37 set by the ratio (1.42) of the 1996 annual precipitation data (a recent year of high precipitation)
38 to the 1998 precipitation data. The result was a decrease in risk of less than two percent. The
39 staff considers use of the 1998 data in the base case to be reasonable.
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1 The population distribution the applicant used as input to the MACCS2 analysis was estimated
2 for the year 2041, based on the U.S. Census population data for 1990 and 2000. The
3 population growth rate between 1990 and 2000 was determined for each of 160 sectors
4 analyzed. To determine the projected population for 2041, the decennial growth rate for a
5 sector's population was raised to the power of 4.1 (41-year difference divided by 10 years).
6 This scaling factor was then applied to the 2000 population in that sector to obtain a year 2041
7 projection. The staff considers the methods and assumptions for estimating population
8 reasonable and acceptable for purposes of the SAMA evaluation.

9 The emergency evacuation model was modeled as a single evacuation zone extending out
10 16 km (10 mi) from the plant. It was assumed that 95 percent of the population would move at
11 an average speed of approximately 0.65 meters per second, with a delayed start time of 30
12 minutes (SNC 2003). This assumption is conservative relative to the NUREG-1 150 study (NRC
13 1990), which assumed evacuation of 99.5 percent of the population within the emergency
14 planning zone. The evacuation assumptions and analysis are deemed reasonable and
15 acceptable for the purposes of the SAMA evaluation.

16 Site-specific economic data were specified for each of the 28 counties surrounding the plant, to
17 a distance of 50 miles. In addition, generic economic data that are applied to the region as a
18 whole were revised from the MACCS2 sample problem input when better information was
19 available. The agricultural economic data were updated using available data from the 1997
20 Census of Agriculture (USDA 1998). These included per diem living expenses, relocation
21 costs, value of farm and non-farm wealth, and fraction of farm wealth from improvements (e.g.,
22 buildings).

23 SNC did not perform sensitivity analyses for the MACCS2 parameters, such as evacuation and
24 population assumptions. However, sensitivity analyses performed as part of previous SAMA
25 evaluations for other plants have shown that the total benefit of the candidate SAMAs would
26 increase by less than a factor of 1.2 (typically about 20 percent) due to variations in these
27 parameters. This change is small and would not alter the outcome of the SAMA analysis.
28 Therefore, the staff concludes that the methodology used by SNC to estimate the offsite
29 consequences for Farley provides an acceptable basis from which to proceed with an
30 assessment of risk reduction potential for candidate SAMAs. Accordingly, the staff based its
31 assessment of offsite risk on the CDF and offsite doses reported by SNC as discussed in
32 Section G.6.2.
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1 G.3 Potential Plant Improvements

2 The process for identifying potential plant Improvements, an evaluation of that process, and the
3 improvements evaluated in detail by SNC are discussed in this section.

4 G.3.1 Process for Identifying Potential Plant Improvements

5 SNC's process for identifying potential plant improvements (SAMAs) consisted of the following
6 elements:

7 . Review of SAMA analyses submitted in support of original licensing and license renewal
8 activities for other operating nuclear power plants

9 * Review of other NRC and industry documentation discussing potential plant improvements,
10 e.g., NUREG-1560.

11 Based on this process, an initial set of 124 candidate SAMAs was identified, as reported in
12 Table F-10 in Attachment F to the ER. In Phase 1 of the evaluation, SNC performed a
13 qualitative screening of the initial list of SAMAs and eliminated SAMAs from further
14 consideration using the following criteria:

15 * The SAMA is not applicable at Farley due to design differences,

16 * The SAMA has already been addressed in the existing Farley design,

17 * The SAMA has already been addressed in Farley's procedures and/or training program, or

18 * The SAMA is sufficiently similar to other SAMA candidates and was combined or dropped.

19 Based on this screening, 84 SAMAs were eliminated, leaving 40 for further evaluation. Of the
20 84 SAMAs eliminated, 24 were eliminated because they were not applicable to Farley; 47 were
21 eliminated because they already had been implemented or were addressed by existing
22 procedures and/or training programs at Farley; and 13 were similar and combined with other
23 SAMAs. A preliminary cost estimate was prepared for each of the 40 remaining candidates to
24 focus on those that had a possibility of having a net positive benefit. To account for external
25 events, the maximum attainable benefit or MAB was doubled to $1 .4M, and then applied to the
26 remaining candidates (see discussion in Section G.6.1 for a derivation of the MAB).
27 Twenty-five of the 40 SAMAs were eliminated because their estimated cost exceeded this
28 screening value, leaving 15 candidate SAMAs for further evaluation in Phase 2. In an RAI, the
29 staff asked SNC to justify the doubling of the internal events CDF to account for external
30 events, particularly since the fire CDF reported in the IPEEE is greater than the internal events
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1 CDF (NRC 2003). In response to the RAI, SNC stated that a multiplying factor of three is more
2 appropriate than the factor of two used in the baseline analysis (SNC 2004a), and re-evaluated
3 the Phase 1 SAMAs using a screening value of $2.1 M rather than $1 .4M. As a result, nine
4 additional Phase 1 SAMAs were identified for further consideration, bringing the number of
5 candidate SAMAs surviving the Phase 1 screening to 24.

6 During Phase 2, it was determined that two of the SAMA candidates would not contribute to a
7 significant reduction in the CDF and were very expensive ($1 M each). Two other SAMA
8 candidates were determined to mitigate only the post core-damage release of radionuclides, but
9 would not contribute to reducing the CDF. As such, their estimated costs greatly exceeded the

10 maximum attainable benefit from avoiding offsite releases. One additional candidate SAMA
1 1 (SAMA 121) relates to a plant modification that is currently in progress. Specifically, for SAMA
12 121, SNC noted that prior to the performance of the SAMA analysis, SNC management had
13 approved implementation of proposed SAMA 121. The modifications have been completed on
14 two of the five pumps. The remaining pumps are currently scheduled to be completed by the
15 end of 2005. Thus, SAMA 121 was not considered further. Therefore, these five SAMA
16 candidates were eliminated from further evaluation, leaving 19 SAMAs for further evaluation.

17 G.3.2 Review of SNC's Process

18 SNC's efforts to identify potential SAMAs focused primarily on areas associated with internal
19 initiating events. The initial list of SAMAs generally addressed the accident categories that are
20 dominant CDF and containment failure contributors or issues that tend to have a large impact
21 on a number of accident sequences at Farley.

22 The preliminary review of SNC's SAMA identification process raised some concerns regarding
23 the completeness of the set of SAMAs identified and the inclusion of plant-specific risk
24 contributors. The staff requested clarification regarding the portion of risk represented by the
25 dominant risk contributors. Because a review of the importance ranking of basic events in the
26 PRA could identify SAMAs that may not be apparent from a review of the topcut sets, the staff
27 also questioned whether an importance analysis was used to confirm the adequacy of the
28 SAMA identification process. In response to the RAI, SNC stated that the list of candidate
29 SAMAs was reviewed by SNC PRA Services personnel familiar with the Farley PRA. Part of
30 this review included knowledge gained by the reviewer through risk ranking activities performed
31 for the Maintenance Rule program, but did not involve a new risk ranking. However, based on
32 the ranking of the Maintenance Rule functions and human actions modeled in the Farley PRA,
33 SNC provided a tabular listing of the operator actions/system functions with risk reduction worth
34 (RRW) values greater than 1.100. This equates to an averted cost-risk (benefit) of
35 approximately $200,000 (after the benefits are tripled to account for external events). In
36 addition, SNC correlated these top RRW events with the SAMAs evaluated in the ER (SNC

Draft NUREG-1 437, Supplement 18 G-12 August 2004



Appendix G

1 2004a). Based on these additional assessments, SNC concluded that the set of 124 SAMAs
2 evaluated in the ER addresses the major contributors to CDF and offsite dose, and that the
3 review of the top risk contributors does not reveal any new SAMAs.

4 The staff questioned SNC about lower-cost alternatives to some of the SAMAs evaluated,
5 including the use of portable battery chargers and a direct-drive diesel AFW pump (NRC 2003).
6 In response, SNC provided details on the proposed modification and implementation costs for
7 each alternative. These are discussed further in Section G.6.2. The staff also questioned SNC
8 about several other candidate SAMAs that were previously evaluated by South Carolina Electric
9 and Gas Company (SCE&G) for the V.C. Summer plant during its license renewal review

10 (NRC 2003). In response to the RAI, SNC evaluated and provided justification for those
11 SAMAs that were eliminated. Of the set evaluated, two additional SAMA candidates were
12 added for further evaluation, bringing the total number of SAMAs evaluated in Phase 2 to 21.

13 The staff notes that the set of SAMAs submitted is not all-inclusive, because additional, possibly
14 even less expensive, design alternatives can always be postulated. However, the staff
15 concludes that the benefits of any additional modifications are unlikely to exceed the benefits of
16 the modifications evaluated, and that the alternative improvements would not likely cost less
17 than the least expensive alternatives evaluated, when the subsidiary costs associated with
18 maintenance, procedures, and training are considered.

19 The staff concludes that SNC used a systematic and comprehensive process for identifying
20 potential plant improvements for Farley, and that the set of potential plant improvements
21 identified by SNC is reasonably comprehensive and therefore acceptable. This search included
22 reviewing plant improvements -considered in previous SAMA analyses and insights from
23 industry documents. While explicit treatment of external events in the SAMA identification
24 process was limited, it is recognized that the absence of external event vulnerabilities
25 reasonably justifies examining primarily the internal events risk results for this purpose.

26 G.4 Risk Reduction Potential of Plant Improvements

27 SNC evaluated the risk-reduction potential of the 21 Phase 2 SAMAs that were applicable to
28 Farley. A majority of the SAMA evaluations were performed in a bounding fashion in that the
29 SAMA was assumed to completely eliminate the risk associated with the proposed
30 enhancement. Such bounding calculations overestimate the benefit and are conservative.

31 SNC used model re-quantification to determine the potential benefits. The CDF and population
32 dose reductions were estimated using the Revision 5 of the Farley PRA. The changes made to
33 the model to quantify the impact of SAMAs are detailed in Sections 5.1 through 5.11 of
34 Attachment F to the ER (SNC 2003) and in response to an RAI (SNC 2004a). Table G-3 lists
35 the assumptions considered to estimate the risk reduction for each of the 21 Phase 2 SAMAs,
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1 the estimated risk reduction in terms of percent reduction in CDF and population dose, and the
2 estimated total benefit (present value) of the averted risk. The determination of the benefits for
3 the various SAMAs is further discussed in Section G.6. The baseline benefit includes a factor
4 of three to account for external events.

5 The staff has reviewed SNC's bases for calculating the risk reduction for the various plant
6 improvements and concludes that the rationale and assumptions for estimating risk reduction
7 are reasonable and generally conservative (i.e., the estimated risk reduction is higher than what
8 would actually be realized). Accordingly, the staff based its estimates of averted risk for the
9 various SAMAs on SNC's risk reduction estimates as discussed in Section G.6.2.
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1 Table G-3. SAMA Cost/Benefit Screening Analysis

2

3

4
5
6
7
8
9

10

11
12
13

% Risk Reduction Total

Baseline
Population Benefit

Phase 2 SAMA Assumptions CDF Dose ($) Cost ($)
7VL-lncrease charging pump lube oil Remove dependency of charging 9 1.5 178,900 270,000
capacity by adding a supplemental lube oil
reservoir for each charging pump

8-Eliminate RCP thermal barrier
dependence on component cooling such that
loss of component cooling does not result
directly in core damage
11-Use existing hydro test pump for RCP
seal injection
14-Install additional CCW pump

pumps on oil cooling

14 1 9-Develop procedural guidance for use of
15 cross-tied component cooling water or service
1 6 water pumps,
1 7 24-Develop procedures and Install sensors
1 8 to take actions upon loss of control building
1 9 HVAC

20 36-Create a passive design hydrogen
21 ignition system

22 48-Install a passive containment spray
23 system

24 80-Improve SGTR coping capabilities

Set probability of failure of alternate seal
Injection source to 0.1

Set probability of failure of alternate
seal Injection source to 0.1
Set probability of failure of alternate seal
injection source to 0.1
Set probability of failure of alternate seal
Injection source to 0.1

Room cooling is perfect, i.e., room cooling
cannot fail

Completely eliminate offsite exposure
costs and offsite economic costs

Completely eliminate offsite exposure
costs and offsite economic costs
Completely eliminate SGTR events

34.6

34.6

34.6

34.6

9.4

0

0

0.3

8.3

8.3

8.3

8.3

687,100 1,660,000

687,100 520,000

687,100 1,500,000

687,100 1,750,000

7.1 192,100 830,000

100

100

3.8

137,300 1,520,000

137,300 2,000,000

10,500 1,670,000
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1
2
3
4
5

6
7
8
9

10
I11
12
13
14
15
16
17
18
19

% Risk Reduction Total
Baseline

Population Benefit
Phase 2 SAMA Assumptions CDF Dose ($) Cost ($)

89-Install additional instrumentation for Remove ISLOCA sequences from the 1 57.3 112,500 425,000
ISLOCAs model
96-Add redundant and diverse limit switches Remove ISLOCA sequences from the 1 57.3 112,500 960.000
to each containment isolation valve model
101-Install a digital feedwater upgrade Remove feedwater flow control valve 13.8 6.2 276,700 900,000

failures from the model
117-Install a leak-tight enclosure for fire
protection piping in Unit 1 cable spreading
room including guard pipe
118-Improve reliability of fire protection
clapper valves
11 9-Add service water low flow alarms for
critical room coolers (auxiliary feedwater,
charging, residual heat removal, and
containment spray)
120-Seal electrical cabinets in cable
spreading room to prevent water intrusion
during room flooding
122-Replace residual heat removal heat
exchanger heads with stronger material

Install a new guard pipe on fire protection
piping header with a rupture probability of
0.001
The clapper valve is open 1.2 percent
rather than of the year
Room cooling is perfect, i.e., room cooling
cannot fail

Remove cable spreading room flooding
initiators from the model

Remove ISLOCA sequences from the
model

1.3 0.9 25,400 122,000

1.2 0.8 23,300 122,000

9.4

2.5

1

7.1 192,100 930,000

1.8

57.3

51,100 475,000

112,500 1,400,000
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1
2
3
4
5
6
7
8
9

10
11
12

% Risk Reduction Total
Baseline

Population Benefit
Phase 2 SAMA Assumptions CDF Dose (M) Cost ($)

123-Install pressure sensor between residual Remove ISLOCA sequences from the 1 57.3 112,500 330,000
heat removal isolation motor-operated valves model
to allow detection of unseated outboard
isolation valve
124-Redesign CCW miscellaneous header Set probability of failure of alternate seal 34.6 8.3 687,100 1,746,000
to allow either train to supply RCP thermal Injection source to 0.1
barrier without need for local manual
realignment
S59 (b)-Refill condensate storage tank Apply a recovery factor of 0.1 to cutsets 13.4 5.7 267,800 1,500,000

involving failures of emergency core
cooling system (ECCS) sump suction or
ECCS sump cooling during recirculation
phase

S1660)-Proceduralize local manual Add a recovery factor of 0.01 to all 10.8 4.4 216,600 100,000
operation of auxiliary feedwater (AFW) cutsets Involving failure of
when control power Is lost turbine-driven AFW pump

uninterruptable power supply
13 Note: SAMAs in bold were judged to be cost-beneficial.
14 (' This SAMA becomes potentially cost-beneficial when benefits are increased to account for uncertainties.
1 5 A} SAMAs added In response to RAI concerning SAMAs evaluated for V.C. Summer.
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1 G.5 Cost Impacts of Candidate Plant Improvements

2 SNC estimated the costs of implementing the 21 candidate SAMAs through the application of
3 engineering judgment and review of other plants' estimates for similar improvements. The cost
4 estimates conservatively did not include the cost of replacement power during extended
5 outages required to implement the modifications, nor did they include recurring maintenance
6 and surveillance costs or contingency costs associated with unforeseen implementation
7 obstacles. Cost estimates typically included engineering, procedures, training, documentation,
8 procurement, and construction (SNC 2004a).

9 The staff reviewed the bases for the applicant's cost estimates. For certain improvements, the
10 staff also compared the cost estimates to estimates developed elsewhere for similar
11 improvements, including estimates developed as part of other licensees' analyses of SAMAs for
12 operating reactors and advanced light-water reactors. The staff reviewed the costs and found
13 them to be consistent with estimates provided in support of other plants' analyses.

14 The staff concludes that the cost estimates provided by SNC are sufficient and appropriate for
15 use in the SAMA evaluation.

16 G.6 Cost-Benefit Comparison

17 SNC's cost-benefit analysis and the staff's review are described in the following sections.

18 G.6.1 SNC Evaluation

19 The methodology used by SNC was based primarily on NRC's guidance for performing
20 cost-benefit analysis, RegulatotyAnalysis Technical Evaluation Handbook (NRC 1997b). The
21 guidance involves determining the net value for each SAMA according to the following formula:

22 Net Value = (APE + AOC + AOE + AOSC) - COE

23 where APE = present value of averted public exposure ($)

24 AOC = present value of averted off site property damage costs ($)

25 AOE = present value of averted occupational exposure costs ($)

26 AOSC = present value of averted onsite costs ($)
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1 COE = cost of enhancement ($).

2 If the net value of a SAMA is negative, the cost of implementing the SAMA is larger than the
3 benefit associated with the SAMA and it is not considered cost-beneficial. SNC's derivation of
4 each of the associated costs is summarized below.

5 * Averted Public Exposure (APE) Costs

6 The APE costs were calculated using the following formula:

7 APE = Annual reduction in public exposure ( person-rem/year)

8 x monetary equivalent of unit dose ($2000 per person-rem)

9 x present value conversion factor (10.76 based on a 20-year period with a 7 percent
10 discount rate).

11 As stated in NUREG/BR-01 84 (NRC 1 997b), it is important to note that the monetary value of
12 the public health risk after discounting does not represent the expected reduction in public
13 health risk due to a single accident. Rather, it is the present value of a stream of potential
14 losses extending over the remaining lifetime (in this case, the renewal period) of the facility.
15 Thus, it reflects the expected annual loss due to a single accident, the possibility that such an
16 accident could occur at any time over the renewal period, and the effect of discounting these
17 potential future losses to present value. For the purposes of Initial screening, SNC calculated
18 an APE of approximately $26,100 for the 20-year license renewal period, which assumes
19 elimination of all severe accidents.

20 . Averted OffsIte Property Damage Costs (AOC)

21 The AOCs were calculated using the following formula:

22 AOC=
23 Annual CDF reduction

24 x offsite economic costs associated with a severe accident (on a per-event basis)

25 x present value conversion factor.

26 For the purposes of initial screening which assumes all severe accidents are eliminated, SNC
27 calculated an annual offsite economic risk of about $1800 based on the Level 3 risk analysis.
28 This results in a discounted value of approximately $19,600 for the 20-year license renewal
29 period.
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1 * Averted Occupational Exposure (AOE) Costs

2 The AOE costs were calculated using the following formula:

3 AOE = Annual CDF reduction

4 x occupational exposure per core damage event

5 x monetary equivalent of unit dose

6 x present value conversion factor.

7 SNC derived the values for averted occupational exposure from information provided in Section
8 5.7.3 of the regulatory analysis handbook (NRC 1 997b). Best-estimate values provided for
9 immediate occupational dose (3300 person-rem) and long-term occupational dose (20,000

10 person-rem over a 1 0-year cleanup period) were used. The present value of these doses was
11 calculated using the equations provided in the handbook in conjunction with a monetary
12 equivalent of unit dose of $2000 per person-rem, a real discount rate of 7 percent, and a time
13 period of 20 years to represent the license renewal period. For the purposes of initial
14 screening, which assumes all severe accidents are eliminated, SNC calculated an AOE of
15 approximately $12,700 for the 20-year license renewal period.

16 a Averted Onsite Costs (AOSC)

17 Averted onsite costs (AOSC) include averted cleanup and decontamination costs and averted
18 power replacement costs. Repair and refurbishment costs are considered for recoverable
19 accidents only and not for severe accidents. SNC derived the values for AOSC based on
20 information provided in Section 5.7.6 of the regulatory analysis handbook (NRC 1 997b).

21 SNC divided this cost element into two parts-the onsite cleanup and decontamination cost,
22 also commonly referred to as averted cleanup and decontamination costs, and the replacement
23 power cost.

24 Averted cleanup and decontamination costs (ACC) were calculated using the following formula:

25 ACC = Annual CDF reduction

26 x present value of cleanup costs per core damage event

27 x present value conversion factor.
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1 The total cost of cleanup and decontamination after a severe accident is estimated in the
2 regulatory analysis handbook to be $1.5 x 109 (undiscounted). This value was converted to
3 present costs over a 1 0-year cleanup period and integrated over the term of the proposed
4 license extension. For the purposes of initial screening, which assumes all severe accidents
5 are eliminated, SNC calculated an ACC of approximately $396,000 for the 20-year license
6 renewal period.

7 Long-term replacement power costs (RPC) were calculated using the following formula:

8 RPC = Annual CDF reduction

9 x present value of replacement power for a single event

10 x factor to account for remaining service years for which replacement power is required

11 x reactor power scaling factor

12 SNC based its calculations on the value of 852 MW(e). Therefore, SNC applied a power
13 scaling factor of 852 MW(e)/91 0 MW(e) to determine the replacement power costs. For the
14 purposes of initial screening, which assumes all severe accidents are eliminated, SNC
15 calculated an RPC of approximately $247,000 for the 20-year license renewal period.

16 Using the above equations, SNC estimated the total present dollar value equivalent associated
17 with completely eliminating severe accidents at Farley to be about $700K.

18 * SNC's Results

19 The total benefit associated with each of the 21 SAMAs evaluated by SNC is provided in Table
20 G-3. These values were determined based on the above equations for the various averted
21 costs together with the estimated annual reductions in CDF and person-rem dose (columns 3
22 and 4 of Table G-3). Based on a revised assessment (relative to the ER), the estimated
23 benefits were then tripled to account for additional risk reduction in external events. The values
24 for total benefit reported in Table G-3 include this tripling. As a result, two of the 21 SAMAs
25 were considered to be cost-beneficial:

26 * SAMA 11: Use existing hydro test pump for RCP seal injection,

27 * SAMA S166: Proceduralize local manual operation of auxiliary feedwater (AFW) when
28 control power is lost.

29 All of the remaining SAMAs have a negative net values in the baseline analysis.
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1 G.6.2 Staff Evaluation

2 The cost-benefit analysis performed by SNC was based primarily on NUREG/BR-01 84
3 (NRC 1 997b) and was executed consistent with this guidance.

4 In response to an RAI, SNC considered the uncertainties associated with the internal events
5 CDF. Since SNC does not currently have an uncertainty analysis for the Farley PRA, SNC
6 estimated the uncertainty distribution by reviewing representative distributions for similar plants
7 (SNC 2004a). To provide an upper bound estimate of the uncertainties in the CDF for internal
8 and external events, the baseline benefit, which includes a factor of three for external events,
9 was increased by an additional factor of two, yielding an MAB of $4.2M.

10 SNC assessed the impact of the upper bound benefit on the Phase 1 screening. As a result,
11 seven additional SAMAs were screened in for further evaluation. SNC also re-visited the
12 cost-benefit analyses for the Phase 2 SAMAs and found that SAMA 7 becomes cost-beneficial
13 (SNC 2004a). SAMA 7 addresses increasing the charging pump lube oil capacity by adding a
14 supplemental lube oil reservoir for each charging pump.

15 The staff questioned SNC about lower-cost alternatives to some of the SAMAs evaluated,
16 including the use of portable battery chargers and a direct-drive diesel AFW pump (NRC 2003).
17 In response, SNC stated that an appropriately sized charger would not be portable and would
18 have to be permanently installed (SNC 2004b). The same is true of a diesel generator to
19 energize one of the existing AFW pump motors. Due to plant configuration, the new battery
20 charger would have to be located outside the auxiliary building and be connected via new
21 safety-related switch gear and several hundred feet of safety-related cables permanently
22 installed for this application. Regarding the direct-drive diesel AFW pump, installation of a
23 diesel engine is not feasible due to the location of the pump in the plant (lower equipment
24 room); insufficient space available in the pump room; and the need for engine fuel, air, and
25 cooling. Due to plant configuration, the generator would need to be located at-grade, outside of
26 the auxiliary building. About 30 m (100 ft) of large conductor cabling would be needed to
27 connect the generator to the AFW pump motor, which is about 15 m (50 ft) below grade and
28 inside watertight doors. Safety-related switchgear and disconnects would also be needed. The
29 costs for each of these modifications would easily exceed the $500,000 estimated benefit.
30 Based on these estimates, SNC concluded that neither of these alternatives would be cost-
31 beneficial. The staff concurs with SNC's conclusion.

32 SNC also performed a sensitivity analysis that addressed variations in discount rate. The use
33 of a three-percent real discount rate (rather than seven percent used in the baseline) results in
34 an increase in the maximum attainable benefit of approximately 15 percent. The results of the
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1 sensitivity study are bounded by the uncertainty assessment described above, which
2 considered an increase of a factor of two.

3 The staff concludes that, with the exception of the three potentially cost-beneficial SAMAs
4 (SAMAs 7, 11, and S1 66), the costs of the SAMAs would be higher than the associated
5 benefits. This conclusion is supported by uncertainty assessment and sensitivity analysis, and
6 is upheld despite a number of additional uncertainties and non-quantifiable factors in the
7 calculations, summarized as follows:

8 * Extemal events were not included in the Farley risk profile. In response to an RAI, SNC
9 re-evaluated the Phase 1 SAMAs by increasing the benefits by a factor of three to bound

10 external events and uncertainty. As a result, two of the evaluated SAMAs were cost-
1 1 beneficial.

12 * Uncertainty in the internal events CDF was not initially included in the calculations, which
13 employed best-estimate values to determine the benefits. In response to an RAI, SNC
14 re-evaluated the Phase 1 SAMAs by increasing the baseline benefit, which includes a factor
15 of three for external events, by an additional factor of two. As a result, one additional SAMA
16 became cost-beneficial.

17 * Risk reduction and cost estimates were found to be reasonable, and generally conservative.
16 As such, uncertainty in the costs of any of the contemplated SAMAs would not likely have
19 the effect of making them cost-beneficial.

20 G.7 Conclusions

21 SNC compiled a list of 124 SAMA candidates using the SAMA analyses as submitted in support
22 of licensing activities for other nuclear power plants, NRC and industry documents discussing
23 potential plant improvements. A qualitative screening removed SAMA candidates that (1) were
24 not applicable at Farley due to design differences, (2) had already been implemented at Farley,
25 (3) were sufficiently similar to other SAMAs, and therefore combined with another SAMA, or (4)
26 had implementation costs greater than any risk benefit. A total of 84 SAMA candidates were
27 eliminated based on the above criteria, leaving 40 SAMA candidates for further evaluation.

28 Using guidance in NUREG/BR-0184 (NRC 1997b), the current PRA model, and a Level 3
29 analysis developed specifically for SAMA evaluation, an MAB of about $700K, representing the
30 total present dollar value equivalent associated with completely eliminating severe accidents at
31 Farley, was derived. To account for external events, this value was tripled to $2.1 M. When the
32 screening cutoff of $2.1M was applied, 16 of the 40 candidates were screened from further
33 evaluation because their implementation costs were greater than this value, leaving 24. Four
34 more SAMA candidates were removed because they were determined to not contribute a
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1 significant reduction in CDF and their implementation costs were high. One additional
2 candidate SAMA (SAMA 121) relates to a plant modification that is currently in progress, and
3 was therefore eliminated from further consideration. In response to an RAI, SNC evaluated
4 several additional SAMAs considered at a previous plant (V.C. Summer), and determined that
5 two were applicable and should be retained for further analysis. For the 21 resulting SAMA
6 candidates, a more detailed assessment and cost estimate were developed. As a result, two of
7 the 21 SAMAs were considered to be cost-beneficial:

8 * SAMA 11: Use existing hydro test pump for RCP seal injection

9 * SAMA S166: Proceduralize local manual operation of AFW when control power is lost.

10 To obtain an upper bound estimate of the uncertainties in CDF for internal and external events,
11 SNC increased the baseline benefit by an additional factor of two, and found that one additional
12 SAMA became cost-beneficial:

13 * SAMA 7: Increase charging pump lube oil capacity by adding a supplemental lube oil
14 reservoir for each charging pump.

15 SNC indicated that it plans to implement SAMA S166 and further evaluate SAMAs 7 and 11
16 (SNC 2004b).

17 Based on its review of the SNC SAMA analysis, the staff concurs that, based on conservative
18 treatment of costs and benefits, none of the candidate SAMAs are cost-beneficial, except as
19 noted above. This conclusion is consistent with the low residual level of risk indicated in the
20 Farley PRA and the fact that Farley has already implemented all of the plant improvements
21 Identified from the IPE and IPEEE processes. Given the potential risk reduction and the
22 relatively modest implementation costs of the three SAMAs identified above, the staff concludes
23 that further evaluation of these SAMAs by SNC is warranted. However, these SAMAs do not
24 relate to adequately managing the effects of aging during the period of extended operation.
25 Therefore, they need not be implemented as part of license renewal pursuant to 10 CFR
26 Part 54.
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