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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 Function or Expertise

NUCLEAR REGULATOR Y COMMISSION

Jack Cushing Nuclear Reactor Regulation Project Manager

Andrew Kugler |Nuclear Reactor Regulation Section Chief |

Barry Zalcman Nuclear Reactor Regulation Technical Monitor

Jennifer A. Davis Nuclear Reactor Regulation Backup Project Manager

James W ilson Nuclear Reactor Regulation Aquatic and Terrestrial Biologist

Leslie Fields Nuclear Reactor Regulation Project Management

Robert Palla Nuclear Reactor Regulation Severe Accident Mitigation

Alternatives

LAWRENCE L IVERMORE NATIONAL LABORATORY(a)

Crystal Quinly Task Leader

Lily A. Sanchez Deputy Task Leader

Bruce McDowell Alternatives

Jennifer Garrison Terrestrial Ecology

Jessie Coty Aquatic/Terrestrial Ecology |

Jeff Stewart Socioeconomics

Karen McW illiams Technical Editor

Jennifer Nivens Adm inistrative Support

Stephanie Flores Adm inistrative Support

LOS ALAMOS NATIONAL LABORATORY(b)

Bruce Masse Cultural Resources

Paul Schumann W ater Use, Hydrology

Tony Ladino Radiation Protection
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Allyn Pratt Land Use, Related Federal

Programs

PACIFIC NORTHWE ST NATIONAL LABORATORY(c)

Jim Droppo Meteoro logy, Air Quality

INFORMATION SYSTEMS LABORATORY

Kim Green Severe Accident Mitigation

Alternatives

Bruce Mrowca Severe Accident Mitigation

Alternatives

(a) Lawrence Livermore National Laboratory is operated for the U.S. Department of Energy by the University of
California.

(b) Los Alamos National Laboratory is operated for the U.S. Department of Energy by the University of California.
(c) Pacific Northwest National Laboratory is operated for the U.S. Department of Energy by Battelle Memorial

Institute.
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Appendix C:  Chronology of NRC Staff

Environmental Review Correspondence Related to

the Southern Nuclear Operating Company's

Application for License Renewal of Joseph M.

Farley Nuclear Plant, Units 1 and 2

This appendix contains a chronological listing of correspondence between the U.S. Nuclear

Regulatory Commission (NRC) and the Southern Nuclear Operating Company (SNC) and other

correspondence related to the NRC staff’s environmental review, under 10 CFR Part 51, of

SNC’s application for renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2 operating

license.  All documents, with the exception of those containing proprietary information, have

been placed in the Commission’s Public Document Room, at One White Flint North,

11555 Rockville Pike (first floor), Rockville, MD, and are available electronically from the Public

Electronic Reading Room found on the Internet at the following Web address:

http://www.nrc.gov/reading-rm.html.  From this site, the public can gain access to NRC’s

Agencywide Documents Access and Management System (ADAMS), which provides text and

image files of NRC’s public documents in the publicly available records component of ADAMS. 

The ADAMS accession number for each document is included below.

September 12, 2003 Letter from Mr. J. B. Beasley, to the NRC, submitting the application for

the renewal of the operating licenses for the Joseph M. Farley Nuclear |
Plant, Units 1 and 2 (Accession Nos. ML032721356).

September 17, 2003 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).

September 25, 2003 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).

September 30, 2003 Letter from the NRC to Mr. J. B. Beasley, SNC, regarding 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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October 6, 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).

October 7, 2003 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).

October 15, 2003 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).

October 22, 2003 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 1 and 2 (Accession No. ML033030492).

October 23, 2003 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).

October 24, 2003 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).

October 28, 2003 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).

October 30, 2003 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).

October 30, 2003 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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October 30, 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. ML033080315).

October 30, 2003 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).

October 30, 2003 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).

October 30, 2003 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).

October 30, 2003 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 1 and 2 (Accession No. ML033250311).

October 30, 2003 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).

October 30, 2003 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 1 and 2 (Accession No. ML033250298).

October 30, 2003 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).

November 3, 2003 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).

November 13, 2003 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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November 17, 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).

November 24, 2003 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).

November 26, 2003 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 1 and 2 license renewal

(Accession No. ML033350042).

November 26, 2003 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).

November 26, 2003 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).

November 26, 2003 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).

November 26, 2003 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 1 and 2 (Accession No. ML033350363).

December 2, 2003 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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December 4, 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).

December 5, 2003 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).

December 5, 2003 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).

December 5, 2003 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).

December 8, 2003 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 1 and 2 (Accession No. ML033500438).

December 8, 2003 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 1 and 2 (Accession No. ML033500400).

December 11, 2003 Email from Dr. Stephania Bolden, NOAA Fisheries, regarding the Joseph

M. Farley Nuclear Plant, Units 1 and 2, license renewal application

(Accession No. ML033520044).

December 11, 2003 NRC meeting notice informing public of scoping meeting to be held in

Dothan Alabama on January 8, 2004 (Accession No. ML033490514).

December 12, 2003 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. ML033530118).

December 13, 2003 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).
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December 13, 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).

December 13, 2003 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).

December 13, 2003 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).

December 13, 2003 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).

December 15, 2003 Letter from Mr. Steven E. Mashburn, 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).

December 15, 2003 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).

December 15, 2003 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).

December 16, 2003 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).

December 16, 2003 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).

December 16, 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).
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December 16, 2003 Letter from Dr. Coy H. Poitevint and Mrs. Louise Poitevint, providing

comments related to the license renewal of the Joseph M. Farley Nuclear

Plant, Units 1 and 2 (Accession No. ML033570381).

December 17, 2003 Letter from NRC to SNC requesting additional information regarding

severe accident mitigation alternatives for the Joseph M. Farley Nuclear

Plant, Units 1 and 2 (Accession No. ML033520328).

December 17, 2003 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).

December 18, 2003 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).

December 18, 2003 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).

December 18, 2003 Letter from NRC to Mr. James H. Reading, Commissioner—District 1,

City of Dothan, acknowledging receipt of comments regarding the Joseph

M. Farley Nuclear Plant, Units 1 and 2 (Accession No. ML033530055).

December 18, 2003 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).

December 18, 2003 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).

December 18, 2003 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).

December 18, 2003 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).
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December 18, 2003 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).

December 23, 2003 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).

December 29, 2003 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).

December 30, 2003 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).

January 6, 2004 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).

January 8, 2004 NRC January 8, 2004, scoping meeting slides (Accession No.

ML040130083).

January 10, 2004 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). 

January 10, 2004 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).

January 10, 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).
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January 10, 2004 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).

January 10, 2004 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).

January 13, 2004 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).

January 13, 2004 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).

January 13, 2004 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).

January 13, 2004 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).

January 13, 2004 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).

January 14, 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).

January 15, 2004 Letter from NRC to Mr. Selden X. Bailey, acknowledging receipt of your

comments regarding the application for renewal of the operating licenses
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for Joseph M. Farley Nuclear Plant, Units 1 and 2 (Accession No.

ML040200031). 

January 16, 2004 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). 

January 28, 2004 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. ML040300817).

January 30, 2004 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 1 and 2 (Accession

No. ML040340352).

February 5, 2004 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).

February 6, 2004 Summary of Telecommunication with Southern Nuclear Operating

Company (SNC) to Discuss Items Associated with the Environmental Site

Audit for the Renewal of the Operating License for the Farley Nuclear

Plant, Units 1 and 2 (Accession No. ML040370636).

February 6, 2004 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)

February 12, 2004 Letter from Mr. L.M. Stinson, SNC, to NRC transmitting responses to|
environmental audit information requests (Accession No. ML040550159).

February 20, 2004 Documentation from Mr. Thomas Moorer, SNC, regarding consultation|
with the FWS (Accession No. ML040580287).

February 24, 2004 Letter from Bryan Alloway, Mayor of the City of Ashford to the NRC,

expressing support for FNP license renewal (ML040690706). 

February 26, 2004 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. ML040650645).
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February 26, 2004 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).

February 26, 2004 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).

March 10, 2004 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).

March 30, 2004 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).

April 22, 2004 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).

May 13, 2004 Summary of telecommunication with SNC regarding severe accident

mitigation alternatives for the Joseph M. Farley Nuclear Plant, Units 1

and 2 (Accession No. ML041390572).

July 2, 2004 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).

August 6, 2004 Letter from NRC to the U.S. Environmental Protection Agency forwarding |
draft supplement 18 to NUREG-1437 regarding Joseph M. Farley Nuclear |
Plant, Units 1 and 2 for official filing (Accession No. ML042190384). |

August 6, 2004 Letter from NRC to SNC forwarding draft Supplement 18 to NUREG- |
1437 regarding Joseph M. Farley Nuclear Plant, Units 1 and 2 for |
comment (Accession No. ML042190251). |

August 12, 2004 NRC Press Release No. II-04-045, “NRC Staff Seeks Input on Farley |
Nuclear Plant Draft Environmental Report for License Renewal” |
(Accession No. ML042250312). |
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August 26, 2004 Letter from Ms. Serena G. Bellew, Georgia Department of Natural|
Resources, Historic Preservation Division forwarding finding of no historic|
properties affected determination regarding the Joseph M. Farley license|
renewal review (Accession No. ML042460383).|

August 30, 2004 NRC meeting notice informing public of meetings to be held in Dothan|
Alabama, to discuss draft Supplement 18 to NUREG-1437 regarding|
Joseph M. Farley Nuclear Plant, Units 1 and 2 on September 30, 2004|
(Accession No. ML042440145).|

September 2, 2004 Letter from the Alabama Historical Commission to the NRC concurring in|
license renewal of the Joseph M. Farley Nuclear Plant, Units 1 and 2.|
(Accession Number ML042640261).|

October 1, 2004 Email from Mr. Kenneth Chisholm providing comments related to the|
Joseph M. Farley Nuclear Plant, Units 1 and 2 license renewal review|
(Accession No. ML042990516).|

October 27, 2004 Letter from Ms. Elaine Snyder-Conn, FWS, providing comments related|
to the Joseph M. Farley Nuclear Plant, Units 1 and 2 license renewal|
review (Accession No. ML043200355).|

October 29, 2004 Letter from Mr. Gregory Hogue, U.S. Department of the Interior, providing|
comments related to the Joseph M. Farley Nuclear Plant, Units 1 and 2|
license renewal review (Accession No. ML ML043350249).|

November 2, 2004 Summary of Public DSEIS Meetings Held in Support of the Environmental|
Review of the Joseph M. Farley Nuclear Plant, Units 1 and 2 License|
Renewal Application (Accession No. ML043090548).|

November 5, 2004 Letter from Mr. Heinz J. Mueller, EPA, providing comments related to the|
Joseph M. Farley Nuclear Plant, Units 1 and 2 license renewal review|
(Accession No. ML043210408).|
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Appendix D:  Organizations Contacted

During the course of the staff's independent review of environmental impacts from operations

during the renewal term, the following Federal, State, regional, local, and Native American tribal

agencies were contacted:

Advisory Council on Historic Preservation

Alabama Cooperative Extension System, Headland, Alabama

Alabama Historical Commission, Montgomery, Alabama

Chamber of Commerce, Dothan, Alabama

City Manager, Dothan, Alabama

Coldwell Banker, Alfred Saliba Realty, Dothan Alabama

Florida Fish and Wildlife Conservation Commission

Georgia Historic Preservation Division, Atlanta, Georgia

Georgia State Historic Preservation Office, Atlanta, Georgia

Muscogee (Creek) Nation, Okmulgee, Oklahoma

Poarch Band of Creek Nation, Atmore, Alabama

Seminole Tribe of Florida, Hollywood, Florida

University of Alabama Office of Archeological Research, Alabama State Site File, Moundville,

Alabama

University of Georgia, Georgia State Site File, Athens, Georgia

U.S. Environmental Protection Agency, Atlanta, Georgia

U.S. Fish and Wildlife Service, Daphne, Alabama

U.S. Fish and Wildlife Service, Fort Benning, Georgia

U.S. Fish and Wildlife Service, Panama City, Florida

U.S. National Oceanic and Atmospheric Administration, National Marine Fisheries Service,

St. Petersburg, Florida
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Appendix E:  Southern Nuclear Operating Company's
Compliance Status and Consultation Correspondence

Correspondence received during the process of evaluation of the application for renewal of the
license for Farley Units 1 and 2 is identified in Table E-1.  Copies of the correspondence are
included at the end of this appendix.

The licenses, permits, consultations, and other approvals obtained from Federal, State,
regional, and local authorities for Farley Units 1 and 2, are listed in Table E-2.

Table E-1. Consultation Correspondence

Source Recipient Date of Letter

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

U.S. Fish and Wildlife Service
(L. Goldman)

November 26, 2003

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

NOAA Fisheries, Southeast Regional
Office (R. Crabtree)

November 26, 2003

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

Georgia State Historic Preservation
Office (L.C. Barrett)

November 26, 2003

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

Alabama State Historic Preservation
Office (L. Warner)

November 26, 2003

NOAA Fisheries (S. Bolden) U.S. Nuclear Regulatory Commission
(J. Cushing)

December 11, 2003
(email) |

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

Advisory Council on Historic
Preservation (D. Klima)

December 18, 2003

Southern Nuclear Operating
Company (C.R. Pierce)

U.S. Fish and Wildlife Service
(L. Goldman)

January 16, 2004

U.S. Fish and Wildlife Service
(L. Goldman)

U.S. Nuclear Regulatory Commission
(Dr. Garrison)

January 28, 2004
(email) |

U.S. Fish and Wildlife Service
(L. Goldman)

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

February 6, 2004

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

U.S. Fish and Wildlife Service
(L. Goldman)

July, 2, 2004

Georgia Dept. of Natural Resources |
(S.G. Bellew)

U.S. Nuclear Regulatory Commission August 26, 2004 |
|

Alabama Historical Commission
(E.A. Brown)

U.S. Nuclear Regulatory Commission
(J. Cushing)

September 2, 2004 |
|

U.S. Fish and Wildlife Service
(E. Snyder-Conn)

U.S. Nuclear Regulatory Commission
(P.T. Kuo)

October 27, 2004 |
|



Table E-2. Federal, State, Local, and Regional Licenses, Permits, Consultations, and Other Approvals for Farley Units 1 and 2

Agency Authority Description Number Issue Date
Expiration
Date Remarks

NRC 10 CFR Part 50 Operating
license, Farley
Unit 1

NPF-5 (Unit 1) December 1,
1977

June 5, 2017 Authorizes operation
of Unit 1.

NRC 10 CFR Part 50 Operating
license, Farley
Unit 2

NPF-8 (Unit 2) July 30,
1981

March 31,
2021

Authorizes operation
of Unit 2.

FWS Section 7 of the
Endangered Species Act
(16 USC 1536)

Consultation N/A Requires a Federal
agency to consult
with the FWS
regarding whether a
proposed action will
affect endangered or
threatened species.

USACE Section 10 of the Rivers
and Harbors Act (33 USC
403) and Section 404 of
the Clean Water Act (33
USC 1344)

Permit AL01-02094-V February 1,
2002

February 1,
2007

Authorizes
maintenance
dredging of intake
structure and canal.

DOT—Research and
Special Programs
Administration

HMTA
(49 USC 5108)
49 CFR Part 107, 
Subpart G

Registration 061603001014L June 8, 2004| June 30,
2005

Authorizes|
transportation of
hazardous materials
on public highways.
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Agency Authority Description Number Issue Date
Expiration
Date Remarks

Alabama Historical
Commission

Section 106 of the
National Historic
Preservation Act
(16 USC 470f)

Consultation June 11,
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.

Georgia Department
of Natural Resources
Historical
Preservation Division

Section 106 of the
National Historic
Preservation Act
(16 USC 470f)

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.

Florida Division of
Historical Resources

Section 106 of the
National Historic
Preservation Act
(16 USC 470f)

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.
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Agency Authority Description Number Issue Date
Expiration
Date Remarks

EPA and
ADEM—Water
Division

Section 402  of the Clean
Water Act (33 USC
1251-1378); Alabama
Water 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)

National
Pollution
Discharge
Elimination
System Permit

AL0024619 February 9,
2001

February 28,
2006

Permit for regulating
the discharge of liquid
industrial and sanitary
wastes and storm
waters to waters of
the United States.

ADEM—Water
Division

Code of Alabama
Sections 22-36-3 and
22-36-4

Permit 10146 069
010975

January 30,
1998

Renewed
annually

This permit covers
operation of one of
two underground
petroleum storage
tanks.

ADEM—Water
Division

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-15)

Permit 96-583 August 15,
1996

October 1,
2006

This permit
authorizes the
operation of a public
water supply system.

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.
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Agency Authority Description Number Issue Date
Expiration
Date Remarks

ADEM—Land
Division

Solid Waste Disposal Act
(Code of Alabama
Sections 22-27-1 to
22-27-27); Alabama
Environmental
Management Act (Code
of Alabama Sections
22-22A-1 to 22-22A-15)

Permit 35-05 December
16, 2002

December
15, 2007

The permit authorizes
operation of, and
establishes types and
amounts of, waste
approved for disposal
in the onsite Farley
landfill.

ADEM—Air Division January 14,
1997

N/A ADEM Administrative
Code (ADEM Code
335-3-15-02-10, as
adopted December 
10, 1996)

Alabama Department
of Economic and
Community
Development

Alabama Water
Resources Act (Code of
Alabama Section
9-10B-19); Administrative
Rules implementing the
Alabama Water Use
Reporting Program

Certificate of
Use

OWR-0063 August 23,
1994,
Revised
December 5,
2003

January 1,
2034

The permit authorizes
withdrawal of
groundwater and
surface water for
domestic and
industrial uses.

South Carolina
Department of Health
and Environmental
Control—Division of
Radioactive Waste
Management

South Carolina
Radioactive Waste
Transportation and
Disposal Act 
(Act No. 429)

Permit 0051-01-03-X November
12, 2003

December
31, 2005 |

Authorization to
transport radioactive |
waste into the State
of South Carolina.

State of Tennessee
Department of
Environment and
Conservation
Division of
Radiological Health

Tennessee Code TN
Regulation
1200-2-10.3(8)(d)

Permit T-AL003-L03 Annually December
31, 2005

Authorization to
transport radioactive |
waste into the State
of Tennessee.
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Agency Authority Description Number Issue Date
Expiration
Date Remarks

Georgia Public
Service|
Commission—Com-
pliance and Safety
Transportation
Division

Rules of the Georgia
Public Service
Commission Chapter
1-15-1

Permit N/A Annually December
31, 2005

Authorization to
transport radioactive|
waste into the State
of Georgia.

State of Utah
Department of|
Environmental
Control Division of
Radiological Control

Utah Radiation Controls
Rules R313-26

Permit 0112001241 Annually December
31, 2005

The generator site
access permit|
authorizes direct
transport of
radioactive waste to
the Utah Envirocare
Burial Site.

ADEM = Alabama Department of Environmental Management
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

A
ppendix E

N
U

R
E

G
-1437, S

upplem
ent 18 

E
-6

M
arch 2005

|



Appendix E

March 2005 E-7 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-8 March 2005 |



Appendix E

March 2005 E-9 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-10 March 2005 |



Appendix E

March 2005 E-11 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-12 March 2005 |



Appendix E

March 2005 E-13 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-14 March 2005 |



Appendix E

March 2005 E-15 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-16 March 2005 |



Appendix E

March 2005 E-17 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-18 March 2005 |



Appendix E

March 2005 E-19 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-20 March 2005 |



Appendix E

March 2005 E-21 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-22 March 2005 |



Appendix E

March 2005 E-23 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-24 March 2005 |



Appendix E

March 2005 E-25 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-26 March 2005 |



Appendix E

March 2005 E-27 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-28 March 2005 |



Appendix E

March 2005 E-29 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-30 March 2005 |



Appendix E

March 2005 E-31 NUREG-1437, Supplement 18 |



Appendix E

NUREG-1437, Supplement 18 E-32 March 2005|



Appendix E

March 2005 E-33 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-34 March 2005|



Appendix E

March 2005 E-35 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-36 March 2005|



Appendix E

March 2005 E-37 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-38 March 2005|



Appendix E

March 2005 E-39 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-40 March 2005|



Appendix E

March 2005 E-41 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-42 March 2005|



Appendix E

March 2005 E-43 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-44 March 2005|



Appendix E

March 2005 E-45 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-46 March 2005|



Appendix E

March 2005 E-47 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-48 March 2005|



Appendix E

March 2005 E-49 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-50 March 2005|



Appendix E

March 2005 E-51 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-52 March 2005|



Appendix E

March 2005 E-53 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-54 March 2005|



Appendix E

March 2005 E-55 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-56 March 2005|



Appendix E

March 2005 E-57 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-58 March 2005|



Appendix E

March 2005 E-59 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-60 March 2005|



Appendix E

March 2005 E-61 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-62 March 2005|



Appendix E

March 2005 E-63 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-64 March 2005|



Appendix E

March 2005 E-65 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-66 March 2005|



Appendix E

March 2005 E-67 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-68 March 2005|



Appendix E

March 2005 E-69 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-70 March 2005|



Appendix E

March 2005 E-71 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-72 March 2005|



Appendix E

March 2005 E-73 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-74 March 2005|



Appendix E

March 2005 E-75 NUREG-1437, Supplement 18|



Appendix E

NUREG-1437, Supplement 18 E-76 March 2005|



Appendix E

March 2005 E-77 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-78 March 2005|



Appendix E

March 2005 E-79 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-80 March 2005|



Appendix E

March 2005 E-81 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-82 March 2005|



Appendix E

March 2005 E-83 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-84 March 2005|



Appendix E

March 2005 E-85 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-86 March 2005|



Appendix E

March 2005 E-87 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-88 March 2005|



Appendix E

March 2005 E-89 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-90 March 2005|



Appendix E

March 2005 E-91 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-92 March 2005|



Appendix E

March 2005 E-93 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-94 March 2005|



Appendix E

March 2005 E-95 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-96 March 2005|



Appendix EAppendix E

March 2005 E-97 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-98 March 2005|



Appendix E

March 2005 E-99 NUREG-1437, Supplement 18



Appendix E

NUREG-1437, Supplement 18 E-100 March 2005|



Appendix F

GEIS Environmental Issues Not Applicable to Farley Units 1 and 2





(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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Appendix F:  GEIS Environmental Issues Not

Applicable to Farley Units 1 and 2

Table F-1 lists those environmental issues listed in the Generic Environmental Impact

Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2

(NRC 1996, 1999)(a) and 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are not|
applicable to Farley Units 1 and 2, because of plant or site characteristics.

Table F-1. GEIS Environmental Issues Not Applicable to Farley Units 1 and 2

ISSUE—10 CFR Part 51, Subpart A,

Appendix B, Table B-1 Category

GEIS

Sections Comment

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

Altered salinity gradients 1 4.2.1.2.2;

4.4.2.2

The Chatahoochee River is an inland

river with no salinity gradient.

Altered thermal stratification of lakes 1 Farley discharges to the

Chatahoochee River.

W ater-use conflicts (plants with

once-through cooling systems)

1 4.2.1.3 Farley Units 1 and 2 do not use a

once-through cooling system.

AQUATIC ECOLO GY (FOR PLANTS WITH ONCE - THROUGH AND COOLING POND HEAT DISSIPATION SYSTEMS  )

Entrainm ent of fish  and shellfish in

early life stages

2 4.2.2.1.2;

4.4.3

This issue is related to heat-

dissipation systems that are not

installed at Farley.

Impingement of fish and shellfish 2 4.2.2.1.3;

4.4.3

This issue is related to heat-

dissipation systems that are not

installed at Farley.

Heat shock 2 4.2.2.1.4;

4.4.3

This issue is related to heat-

dissipation systems that are not

installed at Farley.

GROUNDWATER USE AND QUALITY

Groundwater use conflicts (potable

and service water, and dewatering;

plants that use <100 gpm)

1 4.8.1.1;

4.8.1.2

Farley Units 1 and 2 use more than

100 gpm  groundwater.

Groundwater-use conflicts 

(Ranney wells)

2 4.8.1.4 Farley Units 1 and 2 do not have or

use Ranney wells.
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ISSUE—10 CFR Part 51, Subpart A,

Appendix B, Table B-1 Category

GEIS

Sections Comment
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Groundwater quality degradation

(Ranney wells)

1 4.8.2.2 Farley Units 1 and 2 do not have or

use Ranney wells.

Groundwater quality degradation

(saltwater intrusion)

1 4.8.2.1 Farley site is not near a saltwater

body.

Groundwater quality degradation

(cooling ponds at inland sites)

2 4.8.3 Farley Units 1 and 2 do not have or

use cooling ponds.

Groundwater quality degradation

(cooling ponds in salt marshes)

1 4.8.3 Farley Units 1 and 2 do not have or

use cooling ponds.

TERRESTRIAL RESOURCES

Cooling pond impacts on terrestrial

resources

1 4.4.4 This issue is related to a heat-

dissipation system that is not

installed at Farley.

References

10 CFR 51.  Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental Protection

Regulations for Domestic Licensing and Related Regulatory Functions."

U.S. Nuclear Regulatory Commission (NRC).  1996.  Generic Environmental Impact Statement

for License Renewal of Nuclear Plants.  NUREG-1437, Volumes 1 and 2, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC).  1999.  Generic Environmental Impact Statement

for License Renewal of Nuclear Plants:  Main Report, Section 6.3, Transportation, Table 9.1,

Summary of findings on NEPA issues for license renewal of nuclear power plants, Final Report. 

NUREG-1437, Volume 1, Addendum 1, Washington, D.C.
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Appendix G:  NRC Staff Evaluation of Severe Accident

Mitigation Alternatives (SAMAs) for Farley Nuclear

Plant Units 1 and 2, in Support of License       

Renewal Application

G.1 Introduction

Southern Nuclear Operating Company (SNC) submitted an assessment of severe accident

mitigation alternatives (SAMAs) for Farley as part of the Environmental Report (ER) (SNC

2003).  This assessment was based on the most recent Farley Probabilistic Risk Assessment

(PRA) available at that time, a plant-specific offsite consequence analysis performed using the

MELCOR Accident Consequence Code System 2 (MACCS2) computer program, and insights

from the Farley Individual Plant Examination (IPE) (SNC 1993) and Individual Plant Examination

of External Events (IPEEE) (SNC 1995).  In identifying and evaluating potential SAMAs, SNC

considered SAMA analyses performed for other operating plants which have submitted license

renewal applications, as well as industry and Nuclear Regulatory Commission (NRC) |
documents that discuss potential plant improvements, such as NUREG-1560 (NRC 1997a). 

SNC identified 124 potential SAMA candidates.  This list was reduced to 11 unique SAMA

candidates by eliminating SAMAs that were not applicable to Farley due to design differences,

were already addressed by the existing design, procedures, and/or training program, or had

high implementation costs.  SNC assessed the costs and benefits associated with each of the

Phase 2 SAMAs and concluded in the ER that none of the candidate SAMAs evaluated would

be cost-beneficial for Farley.

Based on a review of the SAMA assessment, the NRC issued a request for additional

information (RAI) to SNC by letter dated December 17, 2003 (NRC 2003).  Key questions

concerned dominant risk contributors at Farley and the SAMAs that address these contributors,

the potential impact of external event initiators and uncertainties on the assessment results, and

detailed information on some specific candidate SAMAs.  SNC submitted additional information

by letters dated February 26, 2004 and April 22, 2004 (SNC 2004a,b), including tables

containing summaries of peer review comments and disposition thereof; breakout of the internal

events core damage frequency (CDF) by initiating event and by accident sequence group;

tables containing source terms and functional sequences; results of a revised screening based

on consideration of the potential impact of external events and uncertainties; details on costs

for requested SAMAs; and the costs and benefits associated with several lower-cost

alternatives and several additional SAMAs considered in a previous analysis performed for the

V.C. Summer SAMA.  SNC's responses addressed the staff's concerns.  

As a result of a revised assessment of external event impacts and the consideration of

additional SAMAs identified by the staff, SNC identified that two candidate SAMAs would be |



Appendix G

NUREG-1437, Supplement 18 G-2 March 2005

potentially cost-beneficial.  Based on a reassessment of uncertainties, a third SAMA was|
identified as potentially cost-beneficial.  SNC currently has plans to implement one of the|
SAMAs and further evaluate the other two SAMAs.  None of these SAMAs relate to adequately

managing the effects of aging during the period of extended operation, and they, therefore,

need not be implemented as part of license renewal pursuant to 10 CFR Part 54.  An

assessment of SAMAs for Farley is presented below.

G.2 Estimate of Risk for Farley

SNC's estimates of offsite risk at Farley are summarized in Section G.2.1.  The summary is

followed by the staff's review of SNC's risk estimates in Section G.2.2.

G.2.1 SNC's Risk Estimates

Two distinct analyses are combined to form the basis for the risk estimates used in the SAMA

analysis:  (1) the Farley Level 1 and 2 PRA model, which is an updated version of the IPE

(SNC 1993), and (2) a supplemental analysis of offsite consequences and economic impacts

(essentially a Level 3 PRA model) developed specifically for the SAMA analysis.  The SAMA

analysis is based on the most recent Level 1 and 2 PRA model available at the time of the ER,

referred to as the Revision 5 PRA.  The scope of the Farley PRA does not include external

events.

The baseline CDF for the purpose of the SAMA evaluation is approximately 3.4 x 10-5 per year. 

The CDF is based on the risk assessment for internally-initiated events.  SNC did not include

the contribution to risk from external events within the Farley risk estimates; however, it did

account for the potential risk reduction benefits associated with external events by tripling the

estimated benefits for internal events.  This is discussed further in Sections G.4 and G.6.2.

The breakdown of CDF by initiating event is provided in Table G-1.  As shown in this table,

special initiators and loss of offsite power (LOOP) are dominant contributors to the CDF. 

Special initiators relate to loss of a support system and include, for example, a loss of one or

both trains of service water or component cooling water (CCW), and loss of instrument air or a

DC bus.  Bypass events (i.e., interfacing systems loss of coolant accident (LOCA) and steam

generator tube rupture) contribute less than two percent to the total internal events CDF.

The Level 2 PRA model is based on the containment event tree and source terms from the IPE

(SNC 1993).  The containment event tree is replaced by a table which assigns a designator to

the sequence based on the status of the containment.  This containment functional designator

is combined with the NUMARC functional group designator of the core damage sequence to

specify the unique end state.  The process to determine those sequences that are used to

represent a source term bin is described in Section 4.7.2 of the Farley IPE (SNC 1993).  For the
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SAMA source term analysis, SNC examined the current core damage cutsets to determine the

most representative functional sequence.  These processes are further described in SNC's

response to staff RAIs (SNC 2004a).

Table G-1. Farley Core Damage Frequency

Initiating Event CDF (per year) % Contribution to CDF

Loss of offsite power (LOOP) 7.76 x 10-6 23.2

Loss-of-coolant accident (LOCA) 1.97 x 10-6 5.9

Interfacing system LOCA (ISLOCA) 3.34 x 10-7 1.0

Steam generator tube rupture (SGTR) 7.45 x 10-8 0.2

Transients 5.59 x 10-6 16.7

Special initiators 1.61 x 10-5 48.1

Internal floods 1.63 x 10-6 4.9

Total CDF (from internal events) 3.35 x 10-5 100

The offsite consequences and economic impact analyses use the MACCS2 code to determine

the offsite risk impacts on the surrounding environment and public.  Inputs for this analysis

include plant-specific and site-specific input values for core radionuclide inventory, source term

and release characteristics, site meteorological data, projected population distribution (within a

80 km [50-mi] radius) for the year 2041, emergency response evacuation modeling, and

economic data.  The magnitude of the onsite impacts (in terms of clean-up and

decontamination costs and occupational dose) is based on information provided in

NUREG/BR-0184 (NRC 1997b).

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 G-2.  ISLOCA events

dominate the population dose risk at Farley.  As indicated in the Farley IPE and confirmed in

response to an RAI, early containment failures are a negligible contributor to offsite release in

the Farley PRA.
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Table G-2. Breakdown of Population Dose by Containment Release Mode

Containment Release Mode

Population Dose (person-

rem (a) per year) % Contribution

Late containment failure 0.06 5

SGTR 0.05 4

ISLOCA 0.69 57

Containm ent isolation failure 0.17 14

No containment failure 0.24 20

Total CDF (from internal events) 1.21 100

(a) One person-rem per year = 0.01 person-Sv per year

G.2.2 Review of SNC's Risk Estimates

SNC's determination of offsite risk at Farley is based on the following three major elements of

analysis:

C The Level 1 and 2 risk models that form the bases for the 1993 IPE submittal (SNC 1993)

and the 1995 IPEEE submittal (SNC 1995),

C The major modifications to the IPE model that have been incorporated in the Farley PRA,

and

C The MACCS2 analyses performed to translate fission product source terms and release

frequencies from the Level 2 PRA model into offsite consequence measures.

Each of these analyses was reviewed to determine the acceptability of SNC's risk estimates for

the SAMA analysis, as summarized below.  

The staff's review of the Farley IPE is described in an NRC report dated February 26, 1996

(NRC 1996).  Based on a review of the original IPE submittal, the staff concluded that IPE

submittal met the intent of Generic Letter 88-20 (NRC 1988); that is, the IPE was of adequate

quality to be used to look for design or operational vulnerabilities.

A comparison of internal events risk profiles between the IPE and the PRA used in the SAMA

analysis indicates a decrease of approximately 9.7 x 10-5 per year in the total CDF (from 1.3 x

10-4 per year to 3.35 x 10-5 per year).  The reduction is mainly attributed modeling improvements

and some minor plant design changes that have been implemented at Farley since the IPE was
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submitted.  A summary listing of those changes that resulted in the greatest impact on the total

CDF was provided in the ER and in response to an RAI (SNC 2004a), and include:

C Revised reactor coolant pump (RCP) seal LOCA, station blackout (SBO) and anticipated

transient without scram (ATWS) modeling,

C Changed mission time for auxiliary feedwater (AFW) to 24 hours for general transient

initiating events,

C Updated component reliability data to include plant experience through 12/31/97, 

C Updated initiating event frequencies using NUREG/CR-5750 (NRC 1999) generic data and

plant experience through 12/31/97,

C Expanded modeling of the service water intake structure and turbine building DC systems to

include alternate battery chargers and battery banks,

C Revised human reliability analysis based on revised procedures,

C Added system model for emergency air compressors for atmospheric relief valves and AFW

pumps,

C Revised flooding analysis for the CCW heat exchanger/pump room and service water intake

structure, and

C Revised PRA model to address Westinghouse Owners Group (WOG) peer review

comments.

The IPE CDF value for Farley is comparable to the CDF values reported in the IPEs for other

Westinghouse 3-loop plants.  Figure 11.6 of NUREG-1560 shows that the IPE-based total

internal events CDF for three-loop Westinghouse plants ranges from 7 x 10-5 to 4 x 10-4 per

reactor-year (NRC 1997a).  It is recognized that other plants have reduced their values for CDF

after the IPE submittals due to modeling and hardware changes.  The current internal events

CDF results for Farley remain comparable to other plants of similar vintage and characteristics.

The CDF used in the SAMA analysis is based on the risk assessment for internally initiated

events for Unit 1.  The staff inquired about the CDF for Unit 2.  In response to the RAI, SNC

stated that the CDF for Unit 2 is 5.8 x 10-5 per year (SNC 2004a).  SNC explained that after the

IPE, a dependency was discovered for the Unit 2 service water pumps.  This resulted in higher

initiating event frequencies for loss of service water, and thus, a higher total CDF for Unit 2. 

SNC stated that modifications to remove the dependency of service water pumps on auxiliary

pumps for lubrication are scheduled to be completed before the extension of the operating
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licenses.  Information provided by SNC indicates that upon completion of these modifications,

the CDF for Unit 2 will be bounded by the Unit 1 CDF (SNC 2004a).

The staff considered the peer reviews performed for the Farley PRA, and the potential impact of

the review findings on the SAMA evaluation.  In response to an RAI, SNC described the

previous reviews, the most significant of which was the WOG Peer Review performed in August

2001 (SNC 2004a).  The Westinghouse review of Revision 4 concluded that the technical

elements of the PRA were such that the PRA is generally suitable for plant risk-informed

applications.  Most of the recommendations from this review were addressed or reflected in

Revision 5 of the Farley PRA issued in December 2001, which is the version that was used for

the SAMA analysis.  Those recommendations not yet incorporated are in the areas of common

cause failures (CCF), human reliability analysis (HRA), and quantification of uncertainties.  With

regard to CCF and HRA, SNC stated that efforts are underway to update CCF data and to

perform a general update of the HRA; however, the current analysis is believed to be sufficient

to support the SAMA analysis.  With regard to quantification, the Farley PRA does not contain

uncertainty analyses.  SNC stated that it is following industry initiatives to develop an adequate

methodology to perform uncertainty analyses to meet the intent of the American Society of

Mechanical Engineers (ASME) PRA Standard.  In response to an RAI, SNC re-evaluated the

impact of the SAMA screening when uncertainties are included.  This is discussed further in

Section G.6.2.

Given that (1) the Farley PRA has been peer reviewed and the potential impact of the peer

review findings on the SAMA evaluation has been assessed, (2) SNC satisfactorily addressed

staff questions regarding the PRA (SNC 2004a), and (3) the CDF falls within the range of

contemporary CDFs for Westinghouse three-loop plants, the staff concludes that the Level 1

and Level 2 PRA models are of sufficient quality to support the SAMA evaluation.

SNC submitted an IPEEE in June 1995 (SNC 1995), in response to Supplement 4 of Generic

Letter 88-20.  SNC did not identify any fundamental weaknesses or vulnerabilities to severe

accident risk in regard to the external events related to seismic, fire, or other external events. 

The Farley hurricane, tornado and high winds analyses show that the plant is adequately

designed to cope against the effects of these natural events.  Additionally, the Farley IPEEE

demonstrated that transportation and nearby facility accidents were not considered to be

significant vulnerabilities at the plant.  However, a number of areas were identified for

improvement in both the seismic and fire areas, and were subsequently addressed as

discussed below.  In a letter dated October 1, 1998 (NRC 1998), the staff concluded that the

submittal met the intent of Supplement 4 to Generic Letter 88-20, and that the licensee's IPEEE

process is capable of identifying the most likely severe accidents and severe accident

vulnerabilities.

The Farley IPEEE does not provide the means to determine the numerical estimates of the

CDF contributions from seismic initiators.  The seismic portion of the IPEEE consisted of a
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reduced-scope seismic evaluation using the Electric Power Research Institute (EPRI)

methodology for Seismic Margins Assessment (SMA), and the Seismic Qualification Utility

Group Generic Implementation Procedure.  A total of 117 outliers were identified and listed in

the IPEEE.  A number of actions were taken by SNC as part of the IPEEE evaluation of seismic

risk.  These included installing restraining wires for overhead lights, replacing anchor bolts,

bolting cabinets together, installing missing screws and performing additional detailed analyses. 

In response to an RAI, SNC indicated that all seismic outliers were resolved prior to the SAMA

analysis (SNC 2004a, NRC 2004).

The licensee's overall approach in the IPEEE fire analysis is similar to other fire analysis

techniques, employing a graduated focus on the most important fire zones using qualitative and

quantitative screening criteria.  The fire zones or compartments were subjected to at least two

screening phases.  In the first phase, a compartment can be screened out if boundaries are not

exposed and the compartment does not contain safe shutdown (SSD) equipment.  For Farley, it

was assumed that all compartments contain an SSD system; therefore, no compartments were

screened out in Phase 1.  In the second phase, a CDF criterion of 1 x 10-6 per year was applied. 

Plant information gathered for Appendix R compliance was extensively used in the fire IPEEE. 

The licensee used the IPE model of internal events to quantify the CDF resulting from a fire

initiating event.  The conditional core damage probability (CCDP) was based on the damage

caused by the compartment fire and the unavailability of equipment not evaluated for

compartment fire effects.  For unscreened compartments, the EPRI Fire Risk Analysis

Implementation Guide (FRAIG) was utilized to quantify the fire sequences.  The screening |
methodology applied by the licensee makes less and less conservative assumptions until a fire

zone is screened out, the results do not indicate a vulnerability, or a vulnerability is identified

and addressed.

Using the FRAIG, the IPEEE fire CDF was estimated to be about 1.6 x 10-4 per year (Unit 1).  In

response to IPEEE RAIs, this was reduced to about 5 x 10-5 per year (SNC 2004a).  After the

CDF was reduced, six compartments remained that contributed more than the screening value

of 1.0 x 10-6 per year; these are:

Fire Compartment CDF

Auxiliary building switchgear room train A 1.57 x 10-5

Control room 1.16 x 10-5

Auxiliary building switchgear room train B 1.04 x 10-5

Service water intake structure 3.77 x 10-6

Train A electrical penetration room 2.18 x 10-6

Train B electrical penetration room 1.54 x 10-6
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In a SAMA-related RAI, the staff asked SNC to explain, for each fire compartment listed in

NUREG-1742 (NRC 2002), what measures were taken to further reduce risk, and explain why

these CDFs cannot be further reduced in a cost-effective manner (NRC 2003).  For each area,

SNC discussed the potential for cost-effective hardware changes to address the fire-related

matters listed above (SNC 2004a).  This included consideration of the major fire contributors

assumed in the analysis and plant features.  SNC identified several procedural enhancements

that have been implemented to address fire-related issues (SNC 2004a), and confirmed that all

fire-related plant improvements identified in NUREG-1742 were implemented prior to the SAMA

analysis.  However, SNC concluded that no further modifications would be cost-effective for any

of the fire compartments.

The staff notes that additional SAMAs to reduce the fire risk contributors might be viable at

Farley.  However, given that the original fire CDF has already been reduced by over a factor of

three through procedure changes, and that the plant meets Appendix R fire requirements, it is

unlikely that further modifications would both substantially reduce risk and remain cost-

beneficial.

The risk associated with other external events at Farley is small.  The CDFs due to high winds,

floods and other events were not estimated since they were screened out using the

NUREG-1407 approach (NRC 1991).

As noted above, Farley is a reduced-scope plant whose safe shutdown earthquake value is

0.1 g (acceleration due to gravity).  Thus, the seismic contribution to total CDF at Farley is

small.  In addition, the contribution from fires is comparable to that from internal events.  SNC

has previously made modifications specifically addressing external event vulnerabilities, and

further improvements are not expected to be cost-effective.  Furthermore, SNC accounted for

the additional risk reduction that might be achieved in external events by applying a factor of

three multiplier to the estimated benefits for internal events.  Accordingly, the staff finds SNC's

consideration of external events to be acceptable.

The staff reviewed the process used by SNC to extend the containment performance (Level 2)

portion of the PRA to an assessment of offsite consequences (essentially a Level 3 PRA).  This

included consideration of the source terms used to characterize fission product releases for the

applicable containment release category and the major input assumptions used in the offsite

consequence analyses.  The MACCS2 code was utilized to estimate offsite consequences. 

Plant-specific input to the code includes the Farley reactor core radionuclide inventory, source

terms for each release category, emergency evacuation modeling, site-specific meteorological

data, and projected population distribution within a 80 km (50 mile) radius for the year 2041. 

This information is provided in Attachment F to the ER (SNC 2003).  

SNC grouped the accident sequences into a set of 13 source term bins based on their expected

source term results.  Each source term bin is represented by an analyzed systemic sequence. 
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For each bin, this sequence was selected based on the dominant cutsets.  Each source term

bin is then assigned to one of five release categories.  The process for selecting a

representative accident sequence for a source term bin is described in response to the RAIs

(SNC 2004a).  The frequency and calculated consequences for each of the 13 source term bins

are reported in Table F-6 and F-9 of the ER, respectively (SNC 2003).  The response to an RAI

provides a break out of the source term by accident sequence/release category (SNC 2004a). 

The staff concludes that the process used to assign release categories and source terms is

consistent with typical PRA practice and acceptable for use in the SAMA analysis.

The reactor core inventory input to the MACCS2 code was obtained from the MACCS2 User's

Guide, and corresponds to the end-of-cycle values for a 3412 MW(t) PWR plant.  A scaling

factor of 0.813 was applied to provide a representative core inventory of 2775 MW(t) for Farley. 

All releases were modeled as occurring at ground level.  The staff questioned the

non-conservatism of this assumption and requested an assessment of the impact of alternative

assumptions (e.g., releases at a higher elevation).  In response to the RAI, SNC reassessed

the doses for three of the release categories that are expected to be non-ground releases.  The

results showed that the 50-mile population dose could increase by up to about nine percent

(SNC 2004a).  In addition, SNC assessed the impact if the releases occurred with heat contents

of 3, 30, and 300 MW (relative to ambient).  These results showed that the 50-mile population

dose could be further increased by up to 16 percent.  However, this small increase has a

negligible impact on the analysis and its results.

Site-specific annual meteorological data sets from 1998 through 2000 were investigated for use

in MACCS2.  The 1998 data set was selected because it was complete and was found to yield

the largest doses.  All data was collected from the plant meteorological tower.  Inspection of the

annual precipitation data showed that 1998 was a year with historically low precipitation.  SNC

investigated the effect of greater precipitation rate by multiplying the 1998 hourly precipitation

set by the ratio (1.42) of the 1996 annual precipitation data (a recent year of high precipitation)

to the 1998 precipitation data.  The result was a decrease in risk of less than two percent.  The

staff considers use of the 1998 data in the base case to be reasonable.

The population distribution the applicant used as input to the MACCS2 analysis was estimated

for the year 2041, based on the U.S. Census population data for 1990 and 2000.  The

population growth rate between 1990 and 2000 was determined for each of 160 sectors

analyzed.  To determine the projected population for 2041, the decennial growth rate for a

sector's population was raised to the power of 4.1 (41-year difference divided by 10 years). 

This scaling factor was then applied to the 2000 population in that sector to obtain a year 2041

projection.  The staff considers the methods and assumptions for estimating population

reasonable and acceptable for purposes of the SAMA evaluation.

The emergency evacuation model was modeled as a single evacuation zone extending out

16 km (10 mi) from the plant.  It was assumed that 95 percent of the population would move at
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an average speed of approximately 0.65 meters per second, with a delayed start time of 30

minutes (SNC 2003).  This assumption is conservative relative to the NUREG-1150 study (NRC

1990), which assumed evacuation of 99.5 percent of the population within the emergency

planning zone.  The evacuation assumptions and analysis are deemed reasonable and

acceptable for the purposes of the SAMA evaluation.

Site-specific economic data were specified for each of the 28 counties surrounding the plant, to

a distance of 50 miles.  In addition, generic economic data that are applied to the region as a

whole were revised from the MACCS2 sample problem input when better information was

available.  The agricultural economic data were updated using available data from the 1997

Census of Agriculture (USDA 1998).  These included per diem living expenses, relocation

costs, value of farm and non-farm wealth, and fraction of farm wealth from improvements (e.g.,

buildings).

SNC did not perform sensitivity analyses for the MACCS2 parameters, such as evacuation and

population assumptions.  However, sensitivity analyses performed as part of previous SAMA

evaluations for other plants have shown that the total benefit of the candidate SAMAs would

increase by less than a factor of 1.2 (typically about 20 percent) due to variations in these

parameters.  This change is small and would not alter the outcome of the SAMA analysis. 

Therefore, the staff concludes that the methodology used by SNC to estimate the offsite

consequences for Farley provides an acceptable basis from which to proceed with an

assessment of risk reduction potential for candidate SAMAs.  Accordingly, the staff based its

assessment of offsite risk on the CDF and offsite doses reported by SNC as discussed in

Section G.6.2.

G.3 Potential Plant Improvements

The process for identifying potential plant improvements, an evaluation of that process, and the

improvements evaluated in detail by SNC are discussed in this section.

G.3.1 Process for Identifying Potential Plant Improvements

SNC's process for identifying potential plant improvements (SAMAs) consisted of the following

elements:  

C Review of SAMA analyses submitted in support of original licensing and license renewal

activities for other operating nuclear power plants

C Review of other NRC and industry documentation discussing potential plant improvements,

e.g., NUREG-1560.
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Based on this process, an initial set of 124 candidate SAMAs was identified, as reported in

Table F-10 in Attachment F to the ER.  In Phase 1 of the evaluation, SNC performed a

qualitative screening of the initial list of SAMAs and eliminated SAMAs from further

consideration using the following criteria:  

C The SAMA is not applicable at Farley due to design differences,

C The SAMA has already been addressed in the existing Farley design,

C The SAMA has already been addressed in Farley's procedures and/or training program, or

C The SAMA is sufficiently similar to other SAMA candidates and was combined or dropped.

Based on this screening, 84 SAMAs were eliminated, leaving 40 for further evaluation.  Of the

84 SAMAs eliminated, 24 were eliminated because they were not applicable to Farley; 47 were

eliminated because they already had been implemented or were addressed by existing

procedures and/or training programs at Farley; and 13 were similar and combined with other

SAMAs.  A preliminary cost estimate was prepared for each of the 40 remaining candidates to

focus on those that had a possibility of having a net positive benefit.  To account for external

events, the maximum attainable benefit or MAB was doubled to $1.4M, and then applied to the

remaining candidates (see discussion in Section G.6.1 for a derivation of the MAB). 

Twenty-five of the 40 SAMAs were eliminated because their estimated cost exceeded this

screening value, leaving 15 candidate SAMAs for further evaluation in Phase 2.  In an RAI, the

staff asked SNC to justify the doubling of the internal events CDF to account for external

events, particularly since the fire CDF reported in the IPEEE is greater than the internal events

CDF (NRC 2003).  In response to the RAI, SNC stated that a multiplying factor of three is more

appropriate than the factor of two used in the baseline analysis (SNC 2004a), and re-evaluated

the Phase 1 SAMAs using a screening value of $2.1M rather than $1.4M.  As a result, nine

additional Phase 1 SAMAs were identified for further consideration, bringing the number of

candidate SAMAs surviving the Phase 1 screening to 24.

During Phase 2, it was determined that two of the SAMA candidates would not contribute to a

significant reduction in the CDF and were very expensive ($1M each).  Two other SAMA

candidates were determined to mitigate only the post core-damage release of radionuclides, but

would not contribute to reducing the CDF.  As such, their estimated costs greatly exceeded the

MAB from avoiding offsite releases.  One additional candidate SAMA (SAMA 121) relates to a |
plant modification that is currently in progress.  Specifically, for SAMA 121, SNC noted that prior

to the performance of the SAMA analysis, SNC management had approved implementation of

proposed SAMA 121.  The modifications have been completed on three of the five pumps.  The |
remaining pumps are currently scheduled to be completed by the end of 2005.  Thus, SAMA

121 was not considered further.  Therefore, these five SAMA candidates were eliminated from

further evaluation, leaving 19 SAMAs for further evaluation.
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G.3.2 Review of SNC's Process

SNC's efforts to identify potential SAMAs focused primarily on areas associated with internal

initiating events.  The initial list of SAMAs generally addressed the accident categories that are

dominant CDF and containment failure contributors or issues that tend to have a large impact

on a number of accident sequences at Farley.

The preliminary review of SNC's SAMA identification process raised some concerns regarding

the completeness of the set of SAMAs identified and the inclusion of plant-specific risk

contributors.  The staff requested clarification regarding the portion of risk represented by the

dominant risk contributors.  Because a review of the importance ranking of basic events in the

PRA could identify SAMAs that may not be apparent from a review of the topcut sets, the staff

also questioned whether an importance analysis was used to confirm the adequacy of the

SAMA identification process.  In response to the RAI, SNC stated that the list of candidate

SAMAs was reviewed by SNC PRA Services personnel familiar with the Farley PRA.  Part of

this review included knowledge gained by the reviewer through risk ranking activities performed

for the Maintenance Rule program, but did not involve a new risk ranking.  However, based on

the ranking of the Maintenance Rule functions and human actions modeled in the Farley PRA,

SNC provided a tabular listing of the operator actions/system functions with risk reduction worth

(RRW) values greater than 1.100.  This equates to an averted cost-risk (benefit) of

approximately $200,000 (after the benefits are tripled to account for external events).  In

addition, SNC correlated these top RRW events with the SAMAs evaluated in the ER (SNC

2004a).  Based on these additional assessments, SNC concluded that the set of 124 SAMAs

evaluated in the ER addresses the major contributors to CDF and offsite dose, and that the

review of the top risk contributors does not reveal any new SAMAs.

The staff questioned SNC about lower-cost alternatives to some of the SAMAs evaluated,

including the use of portable battery chargers and a direct-drive diesel AFW pump (NRC 2003). 

In response, SNC provided details on the proposed modification and implementation costs for

each alternative.  These are discussed further in Section G.6.2.  The staff also questioned SNC

about several other candidate SAMAs that were previously evaluated by South Carolina Electric

and Gas Company (SCE&G) for the V.C. Summer plant during its license renewal review

(NRC 2003).  In response to the RAI, SNC evaluated and provided justification for those

SAMAs that were eliminated.  Of the set evaluated, two additional SAMA candidates were

added for further evaluation, bringing the total number of SAMAs evaluated in Phase 2 to 21.

The staff notes that the set of SAMAs submitted is not all-inclusive, because additional, possibly

even less expensive, design alternatives can always be postulated.  However, the staff

concludes that the benefits of any additional modifications are unlikely to exceed the benefits of

the modifications evaluated, and that the alternative improvements would not likely cost less

than the least expensive alternatives evaluated, when the subsidiary costs associated with

maintenance, procedures, and training are considered.  
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The staff concludes that SNC used a systematic and comprehensive process for identifying

potential plant improvements for Farley, and that the set of potential plant improvements

identified by SNC is reasonably comprehensive and therefore acceptable.  This search included

reviewing plant improvements considered in previous SAMA analyses and insights from

industry documents.  While explicit treatment of external events in the SAMA identification

process was limited, it is recognized that the absence of external event vulnerabilities

reasonably justifies examining primarily the internal events risk results for this purpose.

G.4 Risk Reduction Potential of Plant Improvements

SNC evaluated the risk-reduction potential of the 21 Phase 2 SAMAs that were applicable to

Farley.  A majority of the SAMA evaluations were performed in a bounding fashion in that the

SAMA was assumed to completely eliminate the risk associated with the proposed

enhancement.  Such bounding calculations overestimate the benefit and are conservative.

SNC used model re-quantification to determine the potential benefits.  The CDF and population

dose reductions were estimated using the Revision 5 of the Farley PRA.  The changes made to

the model to quantify the impact of SAMAs are detailed in Sections 5.1 through 5.11 of

Attachment F to the ER (SNC 2003) and in response to an RAI (SNC 2004a).  Table G-3 lists

the assumptions considered to estimate the risk reduction for each of the 21 Phase 2 SAMAs,

the estimated risk reduction in terms of percent reduction in CDF and population dose, and the

estimated total benefit (present value) of the averted risk.  The determination of the benefits for

the various SAMAs is further discussed in Section G.6.  The baseline benefit includes a factor

of three to account for external events.

The staff has reviewed SNC’s bases for calculating the risk reduction for the various plant

improvements and concludes that the rationale and assumptions for estimating risk reduction

are reasonable and generally conservative (i.e., the estimated risk reduction is higher than what

would actually be realized).  Accordingly, the staff based its estimates of averted risk for the

various SAMAs on SNC’s risk reduction estimates as discussed in Section G.6.2.



Table G-3. SAMA Cost/Benefit Screening Analysis

% Risk Reduction Total

Phase 2 SAMA Assumptions CDF
Population

Dose

Baseline
Benefit

($) Cost ($)
7(a)—Increase charging pump lube oil
capacity by adding a supplemental lube oil
reservoir for each charging pump

Remove dependency of charging pumps
on oil cooling

9 1.5 178,900 270,000

8—Eliminate RCP thermal barrier dependence
on component cooling such that loss of
component cooling does not result directly in
core damage

Set probability of failure of alternate seal
injection source to 0.1

34.6 8.3 687,100 1,660,000

11—Use existing hydro test pump for RCP
seal injection 

Set probability of failure of alternate seal
injection source to 0.1

34.6 8.3 687,100 520,000

14—Install additional CCW pump Set probability of failure of alternate seal
injection source to 0.1

34.6 8.3 687,100 1,500,000

19—Develop procedural guidance for use of
cross-tied component cooling water or service
water pumps,

Set probability of failure of alternate seal
injection source to 0.1

34.6 8.3 687,100 1,750,000

24—Develop procedures and install sensors to
take actions upon loss of control building
HVAC

Room cooling is perfect, i.e., room cooling
cannot fail

9.4 7.1 192,100 830,000

36—Create a passive design hydrogen ignition
system 

Completely eliminate offsite exposure costs
and offsite economic costs

0 100 137,300 1,520,000

48—Install a passive containment spray
system

Completely eliminate offsite exposure costs
and offsite economic costs

0 100 137,300 2,000,000

80—Improve SGTR coping capabilities Completely eliminate SGTR events 0.3 3.8 10,500 1,670,000
89—Install additional instrumentation for
ISLOCAs

Remove ISLOCA sequences from the
model

1 57.3 112,500 425,000

96—Add redundant and diverse limit switches
to each containment isolation valve

Remove ISLOCA sequences from the
model

1 57.3 112,500 960,000
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% Risk Reduction Total

Phase 2 SAMA Assumptions CDF
Population

Dose

Baseline
Benefit

($) Cost ($)
101—Install a digital feedwater upgrade Remove feedwater flow control valve

failures from the model
13.8 6.2 276,700 900,000

117—Install a leak-tight enclosure for fire
protection piping in Unit 1 cable spreading
room including guard pipe

Install a new guard pipe on fire protection
piping header with a rupture probability of
0.001

1.3 0.9 25,400 122,000

118—Improve reliability of fire protection
clapper valves

The clapper valve is open 1.2 percent
rather than of the year

1.2 0.8 23,300 122,000

119—Add service water low flow alarms for
critical room coolers (auxiliary feedwater,
charging, residual heat removal, and
containment spray) 

Room cooling is perfect, i.e., room cooling
cannot fail

9.4 7.1 192,100 930,000

120—Seal electrical cabinets in cable
spreading room to prevent water intrusion
during room flooding 

Remove cable spreading room flooding
initiators from the model

2.5 1.8 51,100 475,000

122—Replace residual heat removal heat
exchanger heads with stronger material 

Remove ISLOCA sequences from the
model

1 57.3 112,500 1,400,000

123—Install pressure sensor between residual
heat removal isolation motor-operated valves
to allow detection of unseated outboard
isolation valve

Remove ISLOCA sequences from the
model

1 57.3 112,500 330,000

124—Redesign CCW miscellaneous header to
allow either train to supply RCP thermal barrier
without need for local manual realignment

Set probability of failure of alternate seal
injection source to 0.1

34.6 8.3 687,100 1,746,000

S59 (b)—Refill condensate storage tank Apply a recovery factor of 0.1 to cutsets
involving failures of emergency core cooling
system (ECCS) sump suction or ECCS
sump cooling during recirculation phase

13.4 5.7 267,800 1,500,000
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% Risk Reduction Total

Phase 2 SAMA Assumptions CDF
Population

Dose

Baseline
Benefit

($) Cost ($)
S166(b)—Proceduralize local manual
operation of auxiliary feedwater (AFW)
when control power is lost

Add a recovery factor of 0.01 to all
cutsets involving failure of
turbine-driven AFW pump
uninterruptable power supply

10.8 4.4 216,600 100,000

Note:  SAMAs in bold were judged to be cost-beneficial.
(a) This SAMA becomes potentially cost-beneficial when benefits are increased to account for uncertainties.
(b) SAMAs added in response to RAI concerning SAMAs evaluated for V.C. Summer.
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G.5 Cost Impacts of Candidate Plant Improvements

SNC estimated the costs of implementing the 21 candidate SAMAs through the application of

engineering judgment and review of other plants' estimates for similar improvements.  The cost

estimates conservatively did not include the cost of replacement power during extended

outages required to implement the modifications, nor did they include recurring maintenance

and surveillance costs or contingency costs associated with unforeseen implementation

obstacles.  Cost estimates typically included engineering, procedures, training, documentation,

procurement, and construction (SNC 2004a).

The staff reviewed the bases for the applicant's cost estimates.  For certain improvements, the

staff also compared the cost estimates to estimates developed elsewhere for similar

improvements, including estimates developed as part of other licensees' analyses of SAMAs for

operating reactors and advanced light-water reactors.  The staff reviewed the costs and found

them to be consistent with estimates provided in support of other plants' analyses.

The staff concludes that the cost estimates provided by SNC are sufficient and appropriate for

use in the SAMA evaluation.

G.6 Cost-Benefit Comparison

SNC's cost-benefit analysis and the staff's review are described in the following sections.

G.6.1 SNC Evaluation

The methodology used by SNC was based primarily on NRC's guidance for performing

cost-benefit analysis, Regulatory Analysis Technical Evaluation Handbook (NRC 1997b).  The

guidance involves determining the net value for each SAMA according to the following formula:

Net Value = (APE + AOC + AOE + AOSC) - COE

where  APE = present value of averted public exposure ($)

AOC = present value of averted offsite property damage costs ($)

AOE = present value of averted occupational exposure costs ($)

AOSC = present value of averted onsite costs ($)

COE = cost of enhancement ($).
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If the net value of a SAMA is negative, the cost of implementing the SAMA is larger than the

benefit associated with the SAMA and it is not considered cost-beneficial.  SNC's derivation of

each of the associated costs is summarized below.

C Averted Public Exposure (APE) Costs

The APE costs were calculated using the following formula:

APE = Annual reduction in public exposure ( person-rem/year)

x monetary equivalent of unit dose ($2000 per person-rem)

x present value conversion factor (10.76 based on a 20-year period with a 7 percent

discount rate).

As stated in NUREG/BR-0184 (NRC 1997b), it is important to note that the monetary value of

the public health risk after discounting does not represent the expected reduction in public

health risk due to a single accident.  Rather, it is the present value of a stream of potential

losses extending over the remaining lifetime (in this case, the renewal period) of the facility. 

Thus, it reflects the expected annual loss due to a single accident, the possibility that such an

accident could occur at any time over the renewal period, and the effect of discounting these

potential future losses to present value.  For the purposes of initial screening, SNC calculated

an APE of approximately $26,100 for the 20-year license renewal period, which assumes

elimination of all severe accidents.  

C Averted Offsite Property Damage Costs (AOC)

The AOCs were calculated using the following formula:

AOC =

Annual CDF reduction

x offsite economic costs associated with a severe accident (on a per-event basis)

x present value conversion factor.

For the purposes of initial screening which assumes all severe accidents are eliminated, SNC

calculated an annual offsite economic risk of about $1800 based on the Level 3 risk analysis. 

This results in a discounted value of approximately $19,600 for the 20-year license renewal

period.
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C Averted Occupational Exposure (AOE) Costs

The AOE costs were calculated using the following formula:

AOE = Annual CDF reduction

x occupational exposure per core damage event

x monetary equivalent of unit dose

x present value conversion factor.

SNC derived the values for averted occupational exposure from information provided in Section

5.7.3 of the regulatory analysis handbook (NRC 1997b).  Best-estimate values provided for

immediate occupational dose (3300 person-rem) and long-term occupational dose (20,000

person-rem over a 10-year cleanup period) were used.  The present value of these doses was

calculated using the equations provided in the handbook in conjunction with a monetary

equivalent of unit dose of $2000 per person-rem, a real discount rate of 7 percent, and a time

period of 20 years to represent the license renewal period.  For the purposes of initial

screening, which assumes all severe accidents are eliminated, SNC calculated an AOE of

approximately $12,700 for the 20-year license renewal period.

C Averted Onsite Costs (AOSC)

Averted onsite costs (AOSC) include averted cleanup and decontamination costs and averted

power replacement costs.  Repair and refurbishment costs are considered for recoverable

accidents only and not for severe accidents.  SNC derived the values for AOSC based on

information provided in Section 5.7.6 of the regulatory analysis handbook (NRC 1997b).

SNC divided this cost element into two parts—the onsite cleanup and decontamination cost,

also commonly referred to as averted cleanup and decontamination costs, and the replacement

power cost.

Averted cleanup and decontamination costs (ACC) were calculated using the following formula:

ACC = Annual CDF reduction

x present value of cleanup costs per core damage event

x present value conversion factor.
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The total cost of cleanup and decontamination after a severe accident is estimated in the

regulatory analysis handbook to be $1.5 x 109 (undiscounted).  This value was converted to

present costs over a 10-year cleanup period and integrated over the term of the proposed

license extension.  For the purposes of initial screening, which assumes all severe accidents

are eliminated, SNC calculated an ACC of approximately $396,000 for the 20-year license

renewal period.

Long-term replacement power costs (RPC) were calculated using the following formula:

RPC = Annual CDF reduction

x present value of replacement power for a single event

x factor to account for remaining service years for which replacement power is required

x reactor power scaling factor

SNC based its calculations on the value of 852 MW(e).  Therefore, SNC applied a power

scaling factor of 852 MW(e)/910 MW(e) to determine the replacement power costs.  For the

purposes of initial screening, which assumes all severe accidents are eliminated, SNC

calculated an RPC of approximately $247,000 for the 20-year license renewal period.

Using the above equations, SNC estimated the total present dollar value equivalent associated

with completely eliminating severe accidents at Farley to be about $700K.  

C SNC's Results

The total benefit associated with each of the 21 SAMAs evaluated by SNC is provided in Table

G-3.  These values were determined based on the above equations for the various averted

costs together with the estimated annual reductions in CDF and person-rem dose (columns 3

and 4 of Table G-3).  Based on a revised assessment (relative to the ER), the estimated

benefits were then tripled to account for additional risk reduction in external events.  The values

for total benefit reported in Table G-3 include this tripling.  As a result, two of the 21 SAMAs

were considered to be cost-beneficial:

C SAMA 11:  Use existing hydro test pump for RCP seal injection,

C SAMA S166:  Proceduralize local manual operation of auxiliary feedwater (AFW) when

control power is lost.

All of the remaining SAMAs have a negative net values in the baseline analysis.
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G.6.2 Staff Evaluation

The cost-benefit analysis performed by SNC was based primarily on NUREG/BR-0184

(NRC 1997b) and was executed consistent with this guidance.  

In response to an RAI, SNC considered the uncertainties associated with the internal events

CDF.  Since SNC does not currently have an uncertainty analysis for the Farley PRA, SNC

estimated the uncertainty distribution by reviewing representative distributions for similar plants

(SNC 2004a).  To provide an upper bound estimate of the uncertainties in the CDF for internal

and external events, the baseline benefit, which includes a factor of three for external events,

was increased by an additional factor of two, yielding an MAB of $4.2M.

SNC assessed the impact of the upper bound benefit on the Phase 1 screening.  As a result,

seven additional SAMAs were screened in for further evaluation.  SNC also re-visited the

cost-benefit analyses for the Phase 2 SAMAs and found that SAMA 7 becomes cost-beneficial

(SNC 2004a).  SAMA 7 addresses increasing the charging pump lube oil capacity by adding a

supplemental lube oil reservoir for each charging pump.

The staff questioned SNC about lower-cost alternatives to some of the SAMAs evaluated,

including the use of portable battery chargers and a direct-drive diesel AFW pump (NRC 2003). 

In response, SNC stated that an appropriately sized charger would not be portable and would

have to be permanently installed (SNC 2004b).  The same is true of a diesel generator to

energize one of the existing AFW pump motors.  Due to plant configuration, the new battery

charger would have to be located outside the auxiliary building and be connected via new

safety-related switch gear and several hundred feet of safety-related cables permanently

installed for this application.  Regarding the direct-drive diesel AFW pump, installation of a

diesel engine is not feasible due to the location of the pump in the plant (lower equipment

room); insufficient space available in the pump room; and the need for engine fuel, air, and

cooling.  Due to plant configuration, the generator would need to be located at-grade, outside of

the auxiliary building.  About 30 m (100 ft) of large conductor cabling would be needed to

connect the generator to the AFW pump motor, which is about 15 m (50 ft) below grade and

inside watertight doors.  Safety-related switchgear and disconnects would also be needed.  The

costs for each of these modifications would easily exceed the $500,000 estimated benefit. 

Based on these estimates, SNC concluded that neither of these alternatives would be cost-

beneficial.  The staff concurs with SNC's conclusion.

SNC also performed a sensitivity analysis that addressed variations in discount rate.  The use

of a three-percent real discount rate (rather than seven percent used in the baseline) results in

an increase in the MAB of approximately 15 percent.  The results of the sensitivity study are |
bounded by the uncertainty assessment described above, which considered an increase by a |
factor of two.
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The staff concludes that, with the exception of the three potentially cost-beneficial SAMAs

(SAMAs 7, 11, and S166), the costs of the SAMAs would be higher than the associated

benefits.  This conclusion is supported by uncertainty assessment and sensitivity analysis, and

is upheld despite a number of additional uncertainties and non-quantifiable factors in the

calculations, summarized as follows:

C External events were not included in the Farley risk profile.  In response to an RAI, SNC

re-evaluated the Phase 1 SAMAs by increasing the benefits by a factor of three to bound

external events and uncertainty.  As a result, two of the evaluated SAMAs were cost-

beneficial. 

C Uncertainty in the internal events CDF was not initially included in the calculations, which

employed best-estimate values to determine the benefits.  In response to an RAI, SNC

re-evaluated the Phase 1 SAMAs by increasing the baseline benefit, which includes a factor

of three for external events, by an additional factor of two.  As a result, one additional SAMA

became cost-beneficial.

C Risk reduction and cost estimates were found to be reasonable, and generally conservative. 

As such, uncertainty in the costs of any of the contemplated SAMAs would not likely have

the effect of making them cost-beneficial.

G.7 Conclusions

SNC compiled a list of 124 SAMA candidates using the SAMA analyses as submitted in support

of licensing activities for other nuclear power plants, NRC and industry documents discussing

potential plant improvements.  A qualitative screening removed SAMA candidates that (1) were

not applicable at Farley due to design differences, (2) had already been implemented at Farley,

(3) were sufficiently similar to other SAMAs, and therefore combined with another SAMA, or (4)

had implementation costs greater than any risk benefit.  A total of 84 SAMA candidates were

eliminated based on the above criteria, leaving 40 SAMA candidates for further evaluation.

Using guidance in NUREG/BR-0184 (NRC 1997b), the current PRA model, and a Level 3

analysis developed specifically for SAMA evaluation, an MAB of about $700K, representing the

total present dollar value equivalent associated with completely eliminating severe accidents at

Farley, was derived.  To account for external events, this value was tripled to $2.1M.  When the

screening cutoff of $2.1M was applied, 16 of the 40 candidates were screened from further

evaluation because their implementation costs were greater than this value, leaving 24.  Four

more SAMA candidates were removed because they were determined to not contribute a

significant reduction in CDF and their implementation costs were high.  One additional

candidate SAMA (SAMA 121) relates to a plant modification that is currently in progress, and

was therefore eliminated from further consideration.  In response to an RAI, SNC evaluated
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several additional SAMAs considered at a previous plant (V.C.  Summer), and determined that

two were applicable and should be retained for further analysis.  For the 21 resulting SAMA

candidates, a more detailed assessment and cost estimate were developed.  As a result, two of

the 21 SAMAs were considered to be cost-beneficial:

C SAMA 11:  Use existing hydro test pump for RCP seal injection

C SAMA S166:  Proceduralize local manual operation of AFW when control power is lost.

To obtain an upper bound estimate of the uncertainties in CDF for internal and external events,

SNC increased the baseline benefit by an additional factor of two, and found that one additional

SAMA became cost-beneficial:

C SAMA 7:  Increase charging pump lube oil capacity by adding a supplemental lube oil

reservoir for each charging pump.

SNC indicated that it plans to implement SAMA S166 and further evaluate SAMAs 7 and 11

(SNC 2004b).

Based on its review of the SNC SAMA analysis, the staff concurs that,  based on conservative

treatment of costs and benefits, none of the candidate SAMAs are cost-beneficial, except as

noted above.  This conclusion is consistent with the low residual level of risk indicated in the

Farley PRA and the fact that Farley has already implemented all of the plant improvements

identified from the IPE and IPEEE processes.  Given the potential risk reduction and the

relatively modest implementation costs of the three SAMAs identified above, the staff concludes

that further evaluation of these SAMAs by SNC is warranted.  However, these SAMAs do not

relate to adequately managing the effects of aging during the period of extended operation. 

Therefore, they need not be implemented as part of license renewal pursuant to 10 CFR

Part 54.
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