May 14, 2002

Mr. Michael R. Kansler
Senior Vice President and

Chief Operating Officer
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue
P.O. Box 5029
White Plains, NY 10601-5029

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION ON APPLICATION FOR
EXEMPTION FROM THE DEFINITION OF TOTAL EFFECTIVE DOSE
EQUIVALENT - ARKANSAS NUCLEAR ONE, UNITS 1 AND 2; GRAND GULF
NUCLEAR STATION; INDIAN POINT NUCLEAR STATION, UNITS 1, 2, AND 3;
JAMES A. FITZPATRICK NUCLEAR POWER PLANT; PILGRIM NUCLEAR
POWER STATION; RIVER BEND STATION; AND WATERFORD STEAM
ELECTRIC STATION, UNIT 3 (TAC NOS. MB3456, MB3457, MB3488, MB3439,
MB3440, MB3479, MB3489, MB3476, MB3477, MB3486)

Dear Mr. Kansler:

By application dated July 20, 2001, you requested an exemption from the definition of total
effective dose equivalent. (Also, by letter dated November 19, 2001, you adopted the July 20,
2001, application for Indian Point Nuclear Station, Units 1 and 2). The Nuclear Regulatory
Commission (NRC) staff has reviewed the application. In order for the staff to continue its
review, the staff requires a response to the enclosed request for additional information (RAI).
The contents of the RAI have been discussed with Mr. J. Kelly of your staff, and a response
time frame of 30 days from the date of this letter was agreed to. The NRC staff appreciates
your efforts in regard to this matter.

Sincerely,

IRA/
Thomas W. Alexion, Project Manager, Section 1
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
Docket Nos. 50-313, 368, 416, 003, 247, 286, 333, 293, 458, and 382
Enclosure: RAI

cc w/encl: See next page
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REQUEST FOR ADDITIONAL INFORMATION
ENTERGY REQUEST FOR EXEMPTION FROM
THE DEFINITION OF TOTAL EFFECTIVE DOSE EQUIVALENT (TEDE)

The response to Question 1 in Attachment 2 to the July 20, 2001, letter appears to
conflict with the exemption request in the body of the letter itself. Verify that Entergy
intends to estimate effective dose equivalent (not deep-dose equivalent) with the EPRI
method referenced, when you are demonstrating compliance with 10 CFR
20.1201(a)(1)(i) using the requested alternate definition of TEDE. Also verify that
compliance with the limit on total organ dose will be demonstrated using deep-dose
equivalent (as specified in 10 CFR 20.1201(a)(1)(ii) and 20.1201(c)) instead of as stated
in your response.

Your July 20, 2001, letter states that the EPRI method is applicable to "all radiation
exposure situations" (see Attachment 1, page 3) and requests approval to use the
weighted two-badge algorithm (A3)* when "there is expected to be a significant
difference between the deep-dose equivalent [DDE] and the effective dose equivalent
[EDE]." However, the algorithms used in the EPRI method for estimating EDE were
developed for directional, broad parallel beam gamma exposures. They are not valid for
all non-uniform exposures situations (i.e., high dose gradient exposures such as diving
in proximity to irradiated fuel). Verify that the method will only be applied in those
situations that approximate exposure to directional parallel gamma beams (e.g., no
significant dose-rate gradient across the space occupied by the body, ignoring the
shielding of the body itself).

* Since the one-badge (A1) "algorithm" discussed in the EPRI documents is consistent
with dosimetry practices allowed under the current regulation, no exemption from
Part 20 is needed.

Your response to the question above need not discuss body-to-dosimeter self shielding,
since it is covered by your response in the July 20, 2001, letter (Question 2 in
Attachment 2), to ensuring that at least one dosimeter "see" the major exposure source
at all times. However, the statement in this response that "job-specific Radiation Work
Permits will require the worker to move about to ensure this requirement is met" seems
impractical. Please clarify.

Verify that the front and back dosimeters used in the A3 method of assessing EDE will
be calibrated to read DDE at the point of measurement.

The published paper, "Two Methods For Examining Angular Response of Personnel
Dosimeters," by P. Plato, et. al. (Reference 5.13 in the July 20, 2001, letter), provides
evidence that the Panasonic UD-802 dosimeter, currently in use in the Entergy system,
has angular dependent response characteristics suitable to support the EPRI
algorithms. Is the Entergy request narrowly restricted to the use of the UD-802
dosimeter? If not, commit to using dosimeters that have an angular response at least
as good as that described in the paper, "A Study of the Angular Dependence Problem in
Effective Dose Equivalent Assessment,” by X. Xu, et. al. (Reference 5.7 in the July 20,
2001, letter).
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The guidelines for implementation of the EPRI methodology for assessing EDE in
Reference 5.8 in the July 20, 2001, letter are vague as to whether the EPRI algorithms
(specifically A3) are valid for assessing EDE from point sources (or hot particles) on or
near the surface of the body. Therefore, it is unclear if assessing EDE from external
point sources is included in the Entergy request. The information in Volumes 1 and 2 of
EPRI TR-101909 (July 20, 2001, letter, References 5.4 and 5.6, respectively), is
insufficient for the staff to conclude that the A3 method is valid for assessing EDE from
point sources in all cases. Verify that Entergy does not intend to use this method for
assessing EDE from point sources on or near the surface of the body or provide the
following information.

6.1 The "true" EDE (calculated by Monte Carlo method) values resulting from point
source exposures, provided in Tables 5, 6 and 7 of Volume 1, are not based on
the organ weighting factors given in Part 20 and therefore not appropriate for
demonstrating compliance with the requirement in 20.1201(a)(1)(i). The
geometry of these calculations is constrained to locations on the trunk of the
body (from 6 cm to 61cm above the point the legs join the body). It is easy to
describe an exposure situation, outside the bounds of these calculations, where
a point source (i.e., located on the inside of upper thigh) would result in a
significant EDE. Describe how a conservative EDE, consistent with the definition
in Part 20, will be assessed for all exposures to point sources located on, or
near, the surface of the entire body.

6.2 The data in Table 9 of Volume 2 is too limited to demonstrate that the EDE
values assessed with the EPRI methodology are valid for hot particle exposures.
The geometry of the exposure situation, discussed in 6.1 above, is further
restricted such that the two dosimeters are located either at the hip or mid-torso,
with the point sources located at the same height (e.g., in the same plane cutting
horizontally through the body) as the dosimeters. No information is provided on
how the calculated, or indicated, EDE varies as the source is moved up or down
the body away from the plane of the dosimeters. The ratio of the EDE calculated
by the A3 method to the "true" EDE, is presented for just five grid locations
radially around the body in each dosimeter plane. The potential for self shielding
of both dosimeters from the point source is not addressed since the source grid
locations evaluated are not on the surface of the body. Provide data that
demonstrates that the EDE calculated with the A3 method is a conservative
(e.g., the ratio of the calculated to "true" EDE is greater than or equal to one)
estimate of the EDE for all point source locations on, or near, the surface of the
entire body.

Verify that the values for parallel beam sources, in units of "E-15 rad-cm squared per
photon," as stated in EPRI TR-101909, Volume 2, Table 8, are off by 5 orders of
magnitude, and will not be used specifically for calculating EDE in a real exposure
situation.



Entergy Operations, Inc.
cc:

Executive Vice President
& Chief Operating Officer

Entergy Operations, Inc.

P. O. Box 31995

Jackson, MS 39286-1995

Winston & Strawn
1400 L Street, N.W.
Washington, DC 20005-3502

Wise, Carter, Child & Caraway
P. O. Box 651
Jackson, MS 39205

Senior Resident Inspector - ANO
U.S. Nuclear Regulatory Commission
P. O. Box 310

London, AR 72847

Senior Resident Inspector - GGNS

U. S. Nuclear Regulatory Commission
P. O. Box 399

Port Gibson, MS 39150

Senior Resident Inspector - RBS
P. O. Box 1050
St. Francisville, LA 70775

Resident Inspector/Waterford NPS
Post Office Box 822
Killona, LA 70066

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011-8064

Vice President, Operations Support
Entergy Operations, Inc.

P. O. Box 31995

Jackson, MS 39286-1995

Director, Division of Radiation

Control and Emergency Management
Arkansas Department of Health
4815 West Markham Street, Slot 30
Little Rock, AR 72205-3867

Director

Division of Solid Waste Management

Mississippi Department of Natural
Resources

P. O. Box 10385

Jackson, MS 39209

Mr. Michael E. Henry, Administrator
and State Liaison Officer

Department of Environmental Quality

P. O. Box 82135

Baton Rouge, LA 70884-2135

State Health Officer
State Board of Health
P. O. Box 1700
Jackson, MS 39205

Brian Almon

Public Utility Commission
William B. Travis Building

P. O. Box 13326

1701 North Congress Avenue
Austin, TX 78701-3326

Mr. Mike Schoppman
Framatome ANP, Richland, Inc.
Suite 705

1911 North Fort Myer Drive
Rosslyn, VA 22209

President

Claiborne County
Board of Supervisors
P. O. Box 339

Port Gibson, MS 39150

December 2001



Entergy Operations, Inc.
cc:

General Manager, GGNS
Entergy Operations, Inc.
P. O. Box 756

Port Gibson, MS 39150

General Manager - Plant Operations
Entergy Operations, Inc.

River Bend Station

P. O. Box 220

St. Francisville, LA 70775

General Manager Plant Operations
Waterford 3 SES

Entergy Operations, Inc.

17265 River Road

Killona, LA 70066-0751

Licensing Manager
Entergy Operations, Inc.
17265 River Road
Killona, LA 70066-0751

Manager - Licensing
Entergy Operations, Inc.
River Bend Station

P. O. Box 220

St. Francisville, LA 70775

Office of the Governor
State of Mississippi
Jackson, MS 39201

Attorney General

Asst. Attorney General
State of Mississippi

P. O. Box 22947
Jackson, MS 39225

Attorney General

Department of Justice

State of Louisiana

P. O. Box 94005

Baton Rouge, LA 70804-9005

Attorney General

State of Louisiana

P. O. Box 94095

Baton Rouge, LA 70804-9095

Director

Nuclear Safety Assurance - GGNS
Entergy Operations, Inc.

P.O. Box 756

Port Gibson, MS 39150

Director - Nuclear Safety - RBS
Entergy Operations, Inc.

River Bend Station

P. O. Box 220

St. Francisville, LA 70775

Director

Nuclear Safety Assurance - W3
Entergy Operations, Inc.

17265 River Road

Killona, LA 70066-0751

President of West Feliciana
Police Jury

P. O. Box 1921

St. Francisville, LA 70775

Ms. H. Anne Plettinger
3456 Villa Rose Drive
Baton Rouge, LA 70806

Parish President Council
St. Charles Parish

P. O. Box 302

Hahnville, LA 70057

Chairman

Louisiana Public Service Commission
P. O. Box 91154

Baton Rouge, LA 70825-1697

December 2001



Entergy Operations, Inc. -3-
cc:

County Judge of Pope County
Pope County Courthouse
Russellville, AR 72801

Mr. Craig G. Anderson

Vice President Operations, ANO
Entergy Operations, Inc.

1448 S. R. 333

Russellville, AR 72801

Mr. William A. Eaton

Vice President, Operations GGNS
Entergy Operations, Inc.

P. O. Box 756

Port Gibson, MS 39150

Mr. Paul D. Hinnenkamp
Vice President - Operations
Entergy Operations, Inc.
River Bend Station

P. O. Box 220

St. Francisville, LA 70775

Mr. Joseph E. Venable
Vice President Operations
Entergy Operations, Inc.
Waterford 3

17265 River Road

Killona, LA 70066-0751

December 2001



Indian Point Nuclear Generating Station
Units 1, 2 and 3

CC:

Mr. Jerry Yelverton
Chief Executive Officer
Entergy Operations
1340 Echelon Parkway
Jackson, MS 39213

Mr. Fred Dacimo

Vice President - Operations

Entergy Nuclear Operations, Inc.

Indian Point Nuclear Generating Units 1 & 2
295 Broadway, Suite 1

P.O. Box 249

Buchanan, NY 10511-0249

Mr. Robert J. Barrett

Vice President - Operations

Entergy Nuclear Operations, Inc.

Indian Point 3 Nuclear Generating Unit 3
295 Broadway, Suite 3

P. O. Box 308

Buchanan, NY 10511-0308

Mr. Lawrence G. Temple

General Manager Operations

Entergy Nuclear Operations, Inc.
Indian Point Nuclear Generating Unit 2
295 Broadway, Suite 1

P.O. Box 249

Buchanan, NY 10511-0249

Mr. Dan Pace

Vice President Engineering
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. James Knubel

Vice President Operations Support
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. John McCann

Manager, Nuclear Safety and Licensing
Indian Point Nuclear Generating Unit 2
Entergy Nuclear Operations, Inc.

295 Broadway, Suite 1

P.O. Box 249

Buchanan, NY 10511-0249

Mr. John Kelly

Director of Licensing

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Ms. Charlene Faison

Manager, Licensing

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. Harry P. Salmon, Jr.
Director of Oversight

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Senior Resident Inspector’s Office, IP2
U.S. Nuclear Regulatory Commission
P.O. Box 38

Buchanan, NY 10511

Regional Administrator, Region |
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Mr. John M. Fulton

Assistant General Counsel
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601



Indian Point Nuclear Generating Station -2-

Units 1, 2 and 3
cc:

Mr. William Flynn, President

New York State Energy, Research, and
Development Authority

Corporate Plaza West

286 Washington Avenue Extension

Albany, NY 12203-6399

Mr. J. Spath, Program Director

New York State Energy, Research, and
Development Authority

Corporate Plaza West

286 Washington Avenue Extension

Albany, NY 12203-6399

Mr. Paul Eddy
New York State Department
of Public Service
3 Empire State Plaza, 10th Floor
Albany, NY 12223

Mr. Charles Donaldson, Esquire
Assistant Attorney General

New York Department of Law
120 Broadway

New York, NY 10271

Mr. Thomas Walsh

Secretary - NFSC

Entergy Nuclear Operations, Inc.
Indian Point Nuclear Generating Unit 2
295 Broadway, Suite 1

P.O. Box 249

Buchanan, NY 10511-0249

Mayor, Village of Buchanan
236 Tate Avenue
Buchanan, NY 10511

Mr. Ray Albanese

Executive Chair

Four County Nuclear Safety Committee
Westchester County Fire Training Center
4 Dana Road

Valhalla, NY 10595

Mr. Joseph DeRoy

General Manager Operations

Entergy Nuclear Operations, Inc.
Indian Point Nuclear Generating Unit 3
295 Broadway, Suite 3

P.O. Box 308

Buchanan, NY 10511-0308

Mr. John Donnelly

Licensing Manager

Entergy Nuclear Operations, Inc.
Indian Point Nuclear Generating Unit 3
295 Broadway, Suite 3

P.O. Box 308

Buchanan, NY 10511-0308

Resident Inspector’s Office, Indian Point 3
U.S. Nuclear Regulatory Commission

295 Broadway, Suite 3

P.O. Box 337

Buchanan, NY 10511-0337

Ms. Stacey Lousteau
Treasury Department
Entergy Services, Inc.
639 Loyola Avenue

Mail Stop: L-ENT-15E
New Orleans, LA 70113

Mr. Ronald Schwartz

SRC Consultant

64 Walnut Drive

Spring Lake Heights, NJ 07762

Mr. Ronald J. Toole
SRC Consultant

Toole Insight

605 West Horner Street
Ebensburg, PA 15931

Mr. Charles W. Hehl
SRC Consultant
Charles Hehl, Inc.
1486 Matthew Lane
Pottstown, PA 19465



Indian Point Nuclear Generating Station

Units 1, 2 and 3
cc:

David Lochbaum

Nuclear Safety Engineer
Union of Concerned Scientists
1707 H Street, NW., Suite 600
Washington, DC 20006

Fred Zalcman

Pace University School of Law
The Energy Project

78 North Broadway

White Plains, NY 10603

Michael Mariotte

Nuclear Information & Resources Service

1424 16" Street, NW, Suite 404
Washington, DC 20036

Deborah Katz

Executive Director

Citizens Awareness Network
P.O. Box 83

Shelburne Falls, MA 01370

Marilyn Elie

Organizer

Citizens Awareness Network
2A Adrain Court

Cortlandt Manor, NY 10567

Tim Judson

Organizer

Citizens Awareness Network
140 Bassett Street
Syracuse, NY 13213

Anne Reynolds
Environmental Advocates
353 Hamilton Street
Albany, NY 12210

Mark Jacobs
Executive Director

Westchester Peoples Action Coalition

255 Dr. M.L. King Jr. Boulevard
White Plains, NY 10601

Paul Gunter

Nuclear Information & Resource Service

1424 16" Street, NW, #404
Washington, DC 20036

Alex Matthiessen
Executive Director
Riverkeeper, Inc.

25 Wing & Wing
Garrison, NY 10524

Paul Leventhal

The Nuclear Control Institute
1000 Connecticut Avenue NW
Suite 410

Washington, DC, 20036

Karl Copeland

Pace Environmental Litigation Clinic
78 No. Broadway

White Plains, NY 10603

Jim Riccio
Greenpeace

702 H Street, NW
Suite 300

Washington, DC 20001



FitzPatrick Nuclear Power Plant
cC:

Mr. Jerry Yelverton
Chief Executive Officer
Entergy Operations
1340 Echelon Parkway
Jackson, MS 39213

Mr. Theodore H. Sullivan

Vice President Operations

Entergy Nuclear Operations, Inc.

James A. FitzPatrick Nuclear Power Plant
P.O. Box 110

Lycoming, NY 13093

Mr. Dan Pace

Vice President, Engineering
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. John Kelly

Director - Licensing

Entergy Nuclear Operations, Inc.
4400 Hamilton Avenue

White Plains, NY 10601

Mr. George Tasick

Licensing Manager

Entergy Nuclear Operations, Inc.

James A. FitzPatrick Nuclear Power Plant
P.O. Box 110

Lycoming, NY 13093

Resident Inspector’s Office

U. S. Nuclear Regulatory Commission
P.O. Box 136

Lycoming, NY 13093

Mr. Harry P. Salmon, Jr.
Director of Oversight

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Ms. Charlene D. Faison
Licensing

Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Supervisor

Town of Scriba
Route 8, Box 382
Oswego, NY 13126

Charles Donaldson, Esquire
Assistant Attorney General
New York Department of Law
120 Broadway

New York, NY 10271

Regional Administrator, Region |
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Oswego County Administrator
Jack Tierney

46 East Bridge Street
Oswego, New York 13126

Mr. William M. Flynn, President

New York State Energy, Research,
and Development Authority

Corporate Plaza West

286 Washington Avenue Extension

Albany, NY 12203-6399

Mr. Arthur Zaremba, Licensing Manager
Director, Safety Assurance

Entergy Nuclear Operations, Inc.

James A. FitzPatrick Nuclear Power Plant
P.O. Box 110

Lycoming, NY 13093

Mr. Paul Eddy

Electric Division

New York State Dept. of Public Service
3 Empire State Plaza, 10th Floor
Albany, NY 12223



FitzPatrick Nuclear Power Plant
cC:

Michael J. Colomb

General Manager

Entergy Nuclear Operations, Inc.

James A. FitzPatrick Nuclear Power Plant
P.O. Box 110

Lycoming, NY 13093

Mr. James Knubel

Vice President, Operations Support
Entergy Nuclear Operations, Inc.
440 Hamilton Avenue

White Plains, NY 10601

Mr. John M. Fulton

Assistant General Counsel
Entergy Nuclear Generation Co.
Pilgrim Station

600 Rocky Hill Road

Plymouth, MA 02360

Mr. J. Spath, Program Director

New York State Energy, Research, and
Development Authority

Corporate Plaza West

286 Washington Avenue Extension

Albany, NY 12203-6399

Mr. Ronald Schwartz

SRC Consultant

64 Walnut Drive

Spring Lake Heights, NJ 07762

Mr. Ronald J. Toole
SRC Consultant

Toole Insight

605 West Horner Street
Ebensburg, PA 15931

Mr. Charles W. Hehl
SRC Consultant
Charles Hehl, Inc.
1486 Matthew Lane
Pottstown, PA 19465



Pilgrim Nuclear Power Station
cc:

Resident Inspector

U. S. Nuclear Regulatory Commission
Pilgrim Nuclear Power Station

Post Office Box 867

Plymouth, MA 02360

Chairman, Board of Selectmen
11 Lincoln Street
Plymouth, MA 02360

Chairman, Duxbury Board of Selectmen
Town Hall

878 Tremont Street

Duxbury, MA 02332

Office of the Commissioner

Massachusetts Department of
Environmental Protection

One Winter Street

Boston, MA 02108

Office of the Attorney General
One Ashburton Place

20th Floor

Boston, MA 02108

Dr. Robert M. Hallisey, Director
Radiation Control Program
Commonwealth of Massachusetts
Executive Offices of Health and
Human Services

174 Portland Street

Boston, MA 02114

Regional Administrator, Region |

U. S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

John M. Fulton

Assistant General Counsel
Pilgrim Nuclear Power Station
600 Rocky Hill Road
Plymouth, MA 02360-5599

Mr. C. Stephen Brennion
Licensing Superintendent
Pilgrim Nuclear Power Station
600 Rocky Hill Road
Plymouth, MA 02360-5599

Mr. Jack Alexander

Manager, Reg. Relations and
Quality Assurance

Pilgrim Nuclear Power Station

600 Rocky Hill Road

Plymouth, MA 02360-5599

Mr. David F. Tarantino
Nuclear Information Manager
Pilgrim Nuclear Power Station
600 Rocky Hill Road
Plymouth, MA 02360-5599

Ms. Jane Perlov

Secretary of Public Safety
Executive Office of Public Safety
One Ashburton Place

Boston, MA 02108

Mr. Stephen J. McGralil, Director

Attn: James Muckerheide

Massachusetts Emergency Management
Agency

400 Worcester Road

Framingham, MA 01702-5399

Chairman

Nuclear Matters Committee
Town Hall

11 Lincoln Street
Plymouth, MA 02360

Mr. William D. Meinert

Nuclear Engineer

Massachusetts Municipal Wholesale
Electric Company

P.O. Box 426

Ludlow, MA 01056-0426



